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Disclosures

• No consulting, travel, advisory board, or speakers fees, and no 
stocks or other forms of equity in, or royalties from, any industry 
entity (past or present)

• Co-inventor of REBOA & vascular shunt technologies, the 
patents for which are assigned to the US government and the 
University of Michigan

• Viewpoints are those of the presenter and are not official 
positions of the DoD or the US Government 



Military-Civilian Partnership to Tackle Challenge

• In many ways Michigan TQIP and other statewide efforts to have a 
trauma system (data gathering, guideline-based delivery of care, 
coordination of care & common training and PI venues) represents a 
model for the nation as it considers a National Trauma System  



Reset on REBOA Innovation Effort

• Eight factors contributing to origins, development and commercialization 
of REBOA and ER-REBOA™ catheter (enablers & barriers) 

• Call for informed and balanced discussion and assessment of device utility 
(real-world use registries, PI venues, multi-center studies)

J Trauma & Acute Care Surg 2017;83(4):729-32
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Wounded: 53,311
Deaths: 6,891        
defense.gov/news/casualty

• The prolonged duration of combat operations and the large 
number of injured and killed has provided the military health 
system opportunity to perform data-driven research & innovation 



Wilford Hall USAF Medical Center

Fall of 2004



“…majority of deaths on battlefield are non-survivable. Improved 
methods of intracavitary, noncompressible hemostasis may 
increase survival..”

Data Informing Research & Development

Annals of Surgery 2007;245:986-91



Teams of Military Clinicians & Innovators



Development & Implementation of Endovascular

Balad Iraq
Spring 2006



Data Continued to Inform Research & Innovation

Journal of Trauma 2008;64:S21-S27



REBOA is a Data-Driven R&D Effort

J Trauma Acute Care Surg 2012;73(Suppl1):S431-S437

• Of 4,596 wartime casualties, 87% were pre-hospital; of those, 
76% non-survivable but 24% (N=976) were potentially 
survivable - what would you have the military do??



Data Informing Research & Development

J Trauma Acute Care Surg 2012;73(Suppl1):S431-S437

91% from 
hemorrhage



Data Informing Research & Development

J Trauma Acute Care Surg 2012;73(Suppl1):S431-S437
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Different Innovation Paths for Bleeding & Shock
• A large portion of traditional 

surgical & medic communities 
pursued animal models of 
hemorrhage, topical 
hemostatics and variations of 
the Lister tourniquet 

• Others recognized ruptured 
AAA as a good model & pursued 
endovascular innovation



What is REBOA?

• Resuscitative Endovascular Balloon 
Occlusion of the Aorta or placement & 
inflation of a compliant balloon from a 
remote location into the aorta for the 
purposes of occlusion



• Performed to provide circulatory 
support proximal to balloon and inflow 
(bleeding) control distal or below the 
balloon

What is REBOA?



But How to Make Endo- Amenable for Trauma?

Ann Arbor VA Medical Center, October 2009



But How to Make Endo- Amenable for Trauma?

Researcher’s 
six-pack

Ann Arbor VA 
Medical Center

October 2009



But How to Make Endo- Amenable for Trauma?



Innovate New Approach for Balloon Occlusion
• Military-specific IP for new balloon catheter designed to be used in 
emergency scenarios (public university partnership)

• Goals for new balloon catheter technology: 
– Reduce the catheter size (7Fr or smaller) 
– Obviate need for radiographic imaging 
– Obviate need for “over the wire” placement
– Implement arterial monitoring capability



Initial Prototype Funded by University of 
Michigan and Created by TDC Medical



Define REBOA for Clinical & Scientific Sectors

REBOA 
Zone I

REBOA 
Zone III

J Trauma 2011;71(6):1869-72



Concept to Prototype Demonstrates Potential

J Trauma Acute Care Surg 2013;75:122



Prototype to Clearance & Commercialization

• Dual lumen, 6Fr shaft utilizes 
a “tube in tube” design with 
an inner, superelastic nitinol 
tube & a concentric, outer 
plastic tube 

• Together, the design & 
materials create a catheter 
stiffness obviating the need 
for traditional “over the wire” 
insertion

ER-REBOA™ (Prytime Medical, Boerne, TX) 



Prototype to Clearance & Commercialization
• Outer lumen for 

balloon inflation, 
inner nitinol 
lumen for arterial 
pressure monitor 

• “P” tip sized to 
resist side branch 
entry – catheter 
shaft has 1cm 
demarcations

ER-REBOA™ (Prytime Medical, Boerne, TX) 



Prototype to Clearance & Commercialization



Concept to Prototype to Commercialized Device

JAMA Surg 2017; Published online Sept 20 2017

• Initial experience in medical centers 
(205 US hospitals & 2000 uses in 24 
months since FDA approval)

• With increasing familiarity, study & 
training there is likely to be 
expanded use, including by non-
surgeon & possibly non-physician 
providers



Growing Experience in Civilian Sector

J Trauma Acute Care Surg 2015;79(4):524-32

June 21st 2017 - by Denise Grady

• Observational, registry-based 
studies confirming feasibility & 
empiric benefit

• Reports of “saves” related to use in 
civilian & military settings 



Thank you from America’s Medical School at 
the Uniformed Services University



What’s Possible 
•Automated, miniaturized vascular access and acute endovascular 
mediation of perfusion (i.e. new paradigm of automated 
hemorrhage mitigation and regional perfusion optimization)

• Endovascular manipulation of temperature & delivery of drugs 
& cell-based therapy to stabilize deranged physiology – bridge to 
ECLS or definitive hemostasis, resuscitation & reparative surgery

•Applications for a range of conditions - including cardiogenic 
shock (cardiac arrest), post-partum hemorrhage, GI and other 
forms of bleeding and shock


