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Commentary: “Spinoplegia”: A
new solution for ischemic spinal
cord injury?
Hamdy Awad, MD, and Bryan A. Whitson, MD, PhD
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The creation of nanobubble
technology for spinal cord pro-
tection is promising in rabbit
models and, if proven to be safe
and efficacious in humans, will
become the standard of care just
as CSF drains.
Hamdy Awad, MD,a and
Bryan A. Whitson, MD, PhDb

The history of spinal cord ischemic injury secondary to
aortic aneurysm repair dates back to Dr Alexis Carrel’s pre-
diction of the complication in 1910. Evidence from the So-
ciety of Thoracic Surgeons and Vascular Quality Initiative
registry show that this feared complication is still prevalent
today. Currently, the only interventions used to prevent or
treat this complication are hypothermia, cerebrospinal fluid
(CSF) drains, and systemic and spinal cord perfusion pres-
sure management.

Naganuma and colleagues1 advent of using nanobubble
technology as an adjunct to prevent spinal cord ischemia
following crossclamping during aortic aneurysm repair pro-
cedures shows promise. Nanobubbles provide an alternative
pathway to supply oxygen to the spinal cord that suppresses
the inflammatory responses secondary to ischemia–
reperfusion injury following aortic crossclamping. The
question is will this promising technology be transferable
from animal models to humans, and what are the potential
limitations to this transferability? Naganuma colleagues1

suggest potential limitations in their study, but there are
more to consider with regard to transferability to humans.

One major limitation in the transferability from the animal
models of this study to humans is the difference in spinal cord
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vascular anatomy between small animal models and humans.
This differing anatomy may limit the diffusion of nanopar-
ticles deep into the gray matter where interneurons are
located, and where our research shows ischemic damage be-
gins.2 In addition, the intrathecal space is a closed space
and the injection of artificial, oxygenated CSF at a rate of
5 mL/h of in rabbit models performed in this study would
be equivalent to an injection of 350 mL/h in humans. Our pre-
clinical and clinical work has documented spinal cord edema
as part of the mechanism of spinal cord ischemic injury.3 It is
not clear what the impact of large volumes of fluid injection
will be on spinal cord edema in humans. Finally, we believe
that the mechanism of ischemic spinal cord injury between
open and endovascular repair of aortic aneurysms is different.
The mechanism of spinal cord damage in open repair is
ischemia–reperfusion versus critical permanent hypoperfu-
sion in endovascular repair. In addition, we believe that the
location of spinal cord damage in endovascular repair is pre-
dominantly located in the white matter, which is consistent
with a different mechanism of injury following this surgical
technique.4 Therefore, we do not know what the impact of
nanobubbles will be on spinal cord damage in endovascular
repairs, which is the technique used in a majority of aortic
aneurysm repairs across the globe. Future studies will tell
whether the use of nanobubbles will be effective in preventing
spinal cord damage in endovascular aortic aneurysm repairs.
The creation of nanobubble technology from our Japa-

nese colleagues is promising in rabbit models, and we are
JTCVS Open c Volume 5, Number C 35

http://crossmark.crossref.org/dialog/?doi=10.1016/j.xjon.2020.08.019&domain=pdf
mailto:bryan.whitson@osumc.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.xjon.2020.08.019


Adult: Aorta: Commentaries Awad and Whitson
hopeful that it proves to be safe and efficacious in humans
following preclinical and clinical phases, and will thus
become the standard of care just as CSF drains became
the standard of care following Miyamoto and colleagues’5

original research published in the Journal of Cardiovascu-
lar Surgery in 1960.
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