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� REBOA:  ESSENTIAL !
� REBOA is an adjunct to 

provide early hemorrhage 
control

� REBOA provides early 
aortic occlusion to 
transiently stabilize 
patients to undergo 
definitive hemorrhage 
control



REBOA:  ESSENTIAL !

� Need for the technique – patient population
� Established technique already in use

� National/International  & Military guidelines

� National Protocols

� Institutional Protocols

� Already adopted in clinical use



Injury Severity and Causes of Death From 
Operation Iraqi

Freedom and Operation Enduring Freedom: 
2003–2004

Versus 2006
Joseph F. Kelly, MD, Amber E. Ritenour, MD, Daniel F. McLaughlin, MD, Karen A. Bagg, MS,

Amy N. Apodaca, MS, Craig T. Mallak, MD, Lisa Pearse, MD, Mary M. Lawnick, RN, BSN,
Howard R. Champion, MD, Charles E. Wade, PhD, and COL John B. Holcomb, MC
Journal of Trauma. 2008;64(2Suppl):S21–6. 

Impact of Hemorrhage on Trauma Outcome: 
An Overview

of Epidemiology, Clinical Presentations, and
Therapeutic Considerations

David S. Kauvar, MD, Rolf Lefering, PhD, and Charles E. Wade, PhD

Journal of Trauma. 2006;60(6 Suppl):S3–11. 

Hemorrhagic Shock
Major cause of trauma mortality (40% civilian/military)
Leading cause of potentially preventable death in trauma

87% due to Noncompressible Torso Hemorrhage



REBOA:  ESSENTIAL !

� Need for the technique – patient population

� Established technique already in use
� National/International  & Military guidelines

� National Protocols

� Institutional Protocols

� Already adopted in clinical use



Ruptured AAA
Increased Survival with REBOA



REBOA:  ESSENTIAL !

� Need for the technique – patient population

� Established technique already in use

� National/International  & Military guidelines
� National Protocols

� Institutional Protocols

� Already adopted in clinical use



http://www.usaisr.amedd.army.mil/assets/cpgs/REBOA_for_Hemorrhagic_Shock_16Jun2014.pdf
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The European guideline on management of major 
bleeding and coagulopathy following trauma: 4th Edition

� REBOA has been used in patients in end-stage shock 
following blunt and penetrating trauma together with 
embolisation of the vascular bed in the pelvis. Descriptions 
of REBOA are few and there are no published trials. Some 
combined approaches are reported and the technology is 
evolving [331]. These techniques can be combined with a 
consecutive laparotomy if deemed necessary [337]. 

� REBOA may decrease the high mortality rate observed in 
patients with major pelvic injuries who have undergone 
laparotomy as the primary intervention, however non-
therapeutic laparotomy should be avoided [341]. Time to 
pelvic embolisation for haemodynamically unstable pelvic 
fractures may affect survival [331, 342].

Rossaint R et al. Critical Care 2016;20:100



REBOA:  ESSENTIAL !

� Need for the technique – patient population

� Established technique already in use

� National/International  & Military guidelines

� National Protocols
� Institutional Protocols

� Already adopted in clinical use



45th Annual Western Trauma Association Meeting March 1-6, 2015



Pelvic Fx
Hemorrhage

� Mean 9.4 u 
PRBCs

� Median time to 
angio 286 min

� Median time to 
hemostasis with 
embolization 
was 344 min

� In a trauma 
center with 
robust resources



45th Annual Western Trauma Association Meeting March 1-6, 2015





� Inaba K. ALGORITHM 2 – REBOA. Western Trauma Association 47th Annual Meeting. 2017.
� http://westerntrauma.org/documents/meeting/2017/AlgorithmDrafts/2017-WTA-ALGORITHM-REBOA.pdf

Inaba K. ALGORITHM 2 – REBOA. Western Trauma Association 47th Annual Meeting. 2017.

Western Trauma Association (WTA) Algorithm



For exsanguinating pelvic hemorrhage from 
blunt trauma:
� REBOA (Zone III, above aortic bifurcation) is less invasive 

than resuscitative thoracotomy
� REBOA is more effective at aortic control than thoracotomy 

with aortic compression
� REBOA is quicker to perform than resuscitative 

thoracotomy
� REBOA is easier to control, i.e. intermittent balloon 

deflation to provide perfusion



Partial REBOA



REBOA:  ESSENTIAL !

� Need for the technique – patient population

� Established technique already in use

� National/International  & Military guidelines

� National Protocols

� Institutional Protocols
� Already adopted in clinical use



Maryland Shock Trauma Center Protocol



REBOA
� Must 

have a 
protocol

� REBOA 
kit

� ED & 
OR

� Educate



REBOA
� Must have a 

protocol

� REBOA kit

� Readily 
available

� ED & OR

� Educate









REBOA

� Consider 
inclusion 
of quick 
insertion 
guide in 
your 
REBOA 
kit



REBOA

� Royal 
London 
Hospital
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J Trauma Acute Care Surg. 2014 Apr;76(4):929-35.



ESTARS
Aortography



ESTARS
Injury of Iliac artery Arterial hemorrhage



ESTARS
REBOA Balloon Occlusion for Hemorrhage Control



ESTARS
Iliac artery temporary vascular shunt placement
After proximal control of hemorrhage by REBOA



ESTARS Training: REBOA

Students were able to achieve first 3 steps of REBOA in 
2 minutes (vascular access, balloon positioning, inflation)





Complex Pelvic Fractures









60 yo F
MVC
Unstable 
pelvic fx
CT with 
traumatic 
lumbar 
hernia, right 
CFA injury
Tx to Level I
SBP 50mm
REBOA Left 
CFA
OR for pelvic 
packing and 
ExFix Pelvis, 
pelvic 
arteriography 
in OR, 
vascular 
repair



Exsanguinating pelvis:
Occlude the aorta









� 12/11 Admit
� 12/31 D/C





Case #1

� 20 yo male
� Motorcycle crash at high speed
� GCS 15, neurologically intact
� SBP 90/60, HR 120
� Arterial oxygan saturation 99%
� Pelvis unstable by physical exam

� FAST exam negative





Case #1
� Hemostatic resuscitation initiated
� Initially transient responder
� Placed femoral arterial line - micropuncture
� Non-responder
� BP 75/60, HR 130
� REBOA deployed in ED
� To IR for Pelvic angioembolization
� Arterial oxygen saturation 90%
� Endotracheal intubation AFTER Reboa



Case #2
Prehospital / Trauma Bay

• 31 yo M, found in middle of a road after being hit by a car at 
55mph, ped struck

• At scene, hypotensive, tachycardic, GCS 4

• BMV, O2 sat 100%, intubated

• Access: IO x 1, IV x 1, MTP 1:1:1

• HR 120, palpable femoral pulse, sat 100%

• Femoral arterial line, femoral venous cordis

• pH 6.9, lac 7.9, HCO3 11



Resuscitation Bay



Resuscitation Bay



Resuscitation Bay



To OR for Ex-lap

• After transfer to OR bed, sudden loss of BP, ACLS 30 
seconds

• REBOA inflated Zone 1
• SBP 70 increased to SBP 110
• Ex-lap

– No solid organ injury

– Mesenteric arterial hemorrhage, vascular ligation

• REBOA moved to Zone 3 for pelvic bleeding
• Pelvic Preperitoneal packing (IR not ready)



ER–REBOA – ZONE 1



ER-REBOA – ZONE 3

REBOA
Balloon

REBOA
P-tip



B/L internal iliac artery embolization



ICU – Critical REBOA Adjuncts

• Continued hemostatic resuscitation
–Hypothermia: 33°C -> 37°C
–Acidosis: pH 6.9 -> 7.4, HCO3 11->24
–1:1:1 blood products, minimal crystalloid
–Coagulopathy

• TXA
• Rotem
• Calcium



ROTEM

Extem

Fibtem

Aptem

Arrival Post-IR



Ex-lap #2

• 2L intraperitoneal blood evacuated 
• Bleeding from mesenteric defect controlled
• Packs removed, no ongoing bleeding
• Pelvic ex-fix (Ortho)
• Abthera Abc VAC



Head CT



Brain Scan / Gift of Life

Donated heart and liver to in-house recipients



Prehospital
REBOA

� London’s Air 
Ambulance 
Crew

� 1st used in UK 
by Royal 
London Hospital

� 2 yrs later…
� Modified 

technique for 
prehospital use





Prehospital REBOA
� 32yo M fell 15 meters on concrete, catastrophic 

internal hemorrhage due to pelvic fractures. 

� He was treated by the Physician-Paramedic team 
with insertion of a REBOA balloon catheter at the 
scene to control likely fatal exsanguination. 

� He survived transfer to hospital, emergency 
angioembolization and subsequent surgery.

� He was discharged neurologically normal after 52 
days and went on to make a full recovery. 

Sadek S. et al.  Resuscitative endovascular balloon occlusion of the aorta (REBOA) 
in the pre-hospital setting: An additional resuscitation option for uncontrolled 
catastrophic haemorrhage. Resuscitation. 2016 Jul 1. [Epub ahead of print]



Prehospital REBOA
� Team arrived 34 

min after injury
� No BP, HR 130
� Intubation
� Resuscitation
� 6u PRBCs
� TXA, splint pelvis
� Closest trauma ctr

30 minutes
� REBOA 7 Fr







Resuscitative Endovascular
Balloon Occlusion of Aorta



Exsanguinating Torso Hemorrhage

�The most appropriate means of prompt 
torso hemorrhage control must be 
tailored to the clinical situation

�Trauma surgeons should have expertise 
with all approaches:
�Resuscitative thoracotomy
�Trauma laparotomy
�REBOA





Critical Care Clinics 2017



� Endovascular / REBOA Trauma Education:

� National Standardized education and training
� Competency-based education
� Take a Course!

� REBOA Implementation:  
� Get examples of REBOA protocols / kits from 

others

� REBOA Module to be added to ASSET and ATOM 
ACS Courses soon



J Trauma Acute Care Surg. 2014 Mar;76(3):888-93



First 
Endovascular 
Hemorrhage 
Control Course 
at American 
College of 
Surgeons 
Clinical 
Congress 2015 



SSC10 Endovascular Approaches to Hemorrhage Control 
and Resuscitation: Integrating BEST™ and ESTARS™
Fellow $995 | Non-Fellow $1,150 | RAS $500 | Non-RAS $580 (2016)



SC10 | Basic Endovascular Skills for Trauma (BEST™) 
Workshop
4 credits, Verification Level III
Tuesday, October 24; 1:00–5:15 pm
Chair: Megan L. Brenner, MD, FACS, Baltimore, MD
Co-Chair: Joseph J. DuBose, MD, FACS, Davis, CA
Fellow $425 | Non-Fellow $500 | RAS $225 | Non-RAS $300 (2017)

https://www.facs.org/find-a-session/session/14728



