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Introduction
Spinal cord ischemia remains a
devastating complication of both
surgery and traumatic injury. Often,
spinal cord ischemia is amenable to
treatment when detected early.
Failure to rapidly detect spinal cord
ischemia can result in permanent
paresis and paraplegia, depending on
the severity of the loss of perfusion.
Current methods employed to detect
spinal cord ischemia are indirect,
temporally insensitive, and
nonspecific. Our objective was to
develop a device to monitor changes
in spinal cord blood flow and
oxygenation, in real-time.

Methods
A thin fiber optic probe, implementing
Diffuse Optical Spectroscopy (DOS) to
measure tissue oxygenation and
Diffuse Correlation Spectroscopy
(DCS) to measure local blood flow,
was designed and tested in adult Dahl
sheep. The device was tested after
placement in the mid-thoracic spinal
cord region, after both open
(laminectomy) and percutaneous
approaches were employed. The
device was further tested in
intrathecal and epidural locations.
Spinal blood flow and oxygenation,
along with mean arterial pressure
(femoral and carotid) were measured
during blood pressure manipulations
via sodium nitroprusside,
phenylephrine or vasopressin
administration, and after intra-aortic
balloon inflation in the superior
descending thoracic aorta.

Results
Changes in spinal cord blood flow
tracked closely changes in mean
arterial pressures elicited by all
interventions. Patterns of changes in
blood flow after interventions were
consistent with rapid autoregulation.
Significant changes in tissue
oxygenation were not elicited. Results
were not impacted by positioning in
either the epidural or subdural spaces,
or by manner of placement.

Conclusions
Our data confirms the novel
application of DCS and DOS
technologies to appropriately and in
real-time monitor changes in blood
flow and oxygenation that occur in the
spinal cord during various
hemodynamic perturbations.

Learning Objectives
By the conclusion of this session,
participants should be able to: 1)
describe the use of DOS and DCS as
an effective monitor of spinal cord
oxygenation and blood flow,
respectively. 2) discuss the
implications of a device that measures
spinal cord blood flow and
oxygenation in real time on
neurosurgical practice in general and
spine surgery in particular.
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Experimental Probe

Experimental probe in place under dura.

Percutaneous Probe Placement

Probe placed percutaneously into the

epidural space and confirmed by presence

at laminectomy site.
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