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Every day we are sold new ideas, new designs, and new tech-
nologies, often with a marketing pitch that they will improve 
our lives in some capacity. The new, however, often fails to 
entirely replace the old. Trauma care is no different. Inno-
vations emerge, championed by enthusiastic early adopters, 
followed by gradual evolution of evidence informing use 
and adoption—and sometimes dampening early enthusiasm. 
Resuscitative endovascular balloon occlusion of the aorta 
(REBOA), a technique originally used during the Korean 
war for managing non-compressible hemorrhage is trauma’s 
“newest” technology [1]. REBOA has been implemented 
at multiple US trauma centers despite lacking prospective 
evidence [1]. Champions point to retrospective data suggest-
ing REBOA leads to improved survival in certain cohorts 
[2] while critics note no differences in transfusion, hospital 
length of stay or overall survival benefit [3, 4] while confer-
ring increased morbidity such as acute kidney injury, and 
lower limb amputations [3].

Treating non-compressible hemorrhage remains an 
incredible clinical challenge. As we learn more about 
REBOA, there is a need for a concerted effort to define and 
identify which patients REBOA will most likely benefit. 
Without timely access to definitive surgical care, functional 
massive transfusion protocols, support of vascular surgeons 
and interventional radiologists, and longitudinal financial, 
educational, and quality improvement resources, a REBOA 
program simply cannot be implemented. In lower volume 

centers—like most Canadian trauma centers—a refined 
patient selection process will paramount to justify the cost 
and implementation efforts [5, 6].

A Canadian REBOA gap analysis

The study by Eksteen and colleagues is the first to evaluate 
the role of REBOA in a Canadian context [7]. The authors 
conducted a retrospective gap analysis of 3415 trauma-reg-
istry patients who presented to two Level 1 trauma centers 
in Edmonton, Alberta [7]. Using clearly defined selection 
criteria, 1.1% (n = 38) of the study population met eligibil-
ity criteria for REBOA deployment. The authors conclude 
that a “small but significant number of trauma patients at the 
two trauma centers were identified as potential candidates 
for REBOA use”. The precise estimate of 1.1% eligibility 
may not describe the same eligibility in all hospital environ-
ments. The cohort reflects the selection-bias of those triaged 
to tertiary-care trauma centers, indicating a higher injury 
severity than an entire trauma cohort. Additionally, several 
patients were excluded based on information available only 
retrospectively, when REBOA might have been initially 
indicated and under-estimating the REBOA application 
rate. Despite some modest limitations, this data provides us 
with a more detailed understanding of the opportunity for 
REBOA in Canada and to our knowledge reflects the best 
available data of its kind.

While the application of REBOA is frequently described 
in blunt trauma, it is interesting to note that only 10% of this 
study population sustained penetrating injury, but this cohort 
accounted for 32% of REBOA-eligible patients. Clinicians 
looking to implement their own REBOA programs must not 
underestimate this cohort of patients [8].
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REBOA in Canada: a small part of a larger 
system

So what now? Is Canada ready for widespread REBOA 
implementation? This demands extensive resources for 
a small number of potential patients. Eksteen and col-
leagues found a 1.1% eligibility, but we cannot conclude 
that this cohort truly would benefit from REBOA deploy-
ment. The investment returns of trauma-program changes 
must be examined at a local level, to identify opportunities 
for maximal impact. Based on this data, most Canadian 
centers would be low-volume users of REBOA [9]. The 
Edmonton experience of 38 eligible cases at two hospitals 
over 3 years would result in approximately six REBOA 
deployments per site per year. The value of experience and 
practice cannot be understated. REBOA success increases 
in high and mid-volume REBOA hospitals compared to 
low, with decreased odds of mortality [9]. Canadian cit-
ies with multiple trauma centers may consider triaging 
REBOA-eligible cases to one site to maximize single-
center experience, however this remains challenging as 
pre-hospital selection may not be feasible. REBOA appli-
cation has substantive trauma system implications that 
expand beyond the walls of a single institution.

This excellent study by Eksteen and colleagues high-
lights more than just the REBOA gap analysis; the authors 
identified several unintended outcomes of their study, 
namely, quality gaps in their trauma program. They have 
now undertaken quality improvement initiatives to opti-
mize existing processes. REBOA is not a panacea; it is 
critical that a REBOA program be part of a larger, com-
prehensive damage control resuscitation strategy that 
combines rapid access to blood products with definitive 
hemorrhage control. In some centers, we might find that 
efforts to improve the core elements of trauma care may 
improve patient outcomes and obviate the need for inter-
ventions like REBOA.

Where do we go from here?

Most Canadian emergency departments will never be con-
sidered “high-volume” REBOA centers, so the implementa-
tion strategy must be even more robust to offset its infrequent 
use. Based on the literature and the contribution by Eksteen 
and colleagues, several principles should be considered:

1. A REBOA program requires multi-disciplinary leader-
ship including representatives from emergency medi-
cine, trauma surgery, vascular surgery, nursing and post-
trauma care specialists.

2. The trauma program undertakes an in-depth review to 
ensure key performance targets are being met (e.g. time 
to blood administration) to ensure care protocols are 
optimized.

3. Regular, team-based and operator skills training to 
ensure the necessary technical skill sets are achieved 
and maintained.

4. A robust quality assurance process to regularly conduct 
audits of trauma care of both patients who do and do not 
receive REBOA.

Currently the evidence for REBOA is ambiguous, with 
heterogeneous patient cohorts not-quite representing our 
own, who are cared for in trauma systems different than 
our own, and with injury patterns different from those we 
see. There are identifiable patients deriving both benefit and 
harm from its implementation. Moving forward, we must 
refine our questions from “does REBOA work” to “does 
REBOA work for specific conditions in my patients”. Eks-
teen and colleagues contribute to answering this question 
and we encourage further work in a Canadian context. For 
now, it remains to be seen what the enduring legacy of 
REBOA will be: timeless classic, or historical anachronism.
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