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Problems ?

> Cumbersome
> Indirect - Event to Alert delay
» High incidence of false alerts

> Only 16%—-40% of the monitored patients with EP changes developed postoperative-
onset paraparesis or paraplegia.

> Unsuitable for awake monitoring
> Affected by patient temperature, limb blood flow, and anesthetics
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Dittuse Correlation Spectroscopy (DCS)

> Schematic of the DCS measurement:

> The light intensity detected at the output fiber fluctuates in time and is fed to an
autocorrelator device that computes the normalized temporal intensity autocorrelation
function (g2(t)) from photon arrival times.

> Variables, to include: 1) absorbance by chromophores such as hemoglobin, lipid, and
water, 2) static scattering by cells or particles, and 3) dynamic scattering by moving

fluids such as blood.

> Dynamic scattering causes fluctuation in the amount of light received at the sensor.
DCS uses the dynamic fluctuation in light intensity to monitor changes in flow.



DCS/DOS Probe
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Linear Arrayed Fiber Optic Spinal Cord Sensor

Figure-1. The probe depicted has one source and two detectors. The source fiber is shared for both DCS and DOS through the optical switch described

above. Each detector location has a pair of single mode and multimode fibers. The single mode fibers are used to detect the blood flow, as monitored by
DCS, while the multimode fibers detect the blood oxygenation measured using DOS. This probe is very flexible and thin (less than 1 mm thick), and is about
3 m long, which permits flexibility in accommodating the instrument in the operating room. The source-detector separations are 1.0 cm and 2.0 cm, which
allows the technique to interrogate to depths of approximately 0.0-0.5 cm, and from 0.0-1.0 cm respectively. Signal sensed from each source-detector pair
may be treated separately, averaged, or weighted. The closer the sensor-detector pair yields greater signal. Analysis of differences in flow and oxygen signal

patterns from more than one source-detector pair can allow the sensor to offer spatially resolved information.
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Percutaneous Placement
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Monitoring and Detection of Spinal Cord Ischemia. PLoS ONE
8(12): e83370. d0i:10.1371/journal.pone.0083370



Accuracy & Microspheres vs DCS

Precision
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Pharmacological Interventions

Hypertension & Blood Flow (L4)

Phenylephrine (400 ug)
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Physiological Interventions

Hypoxia/Hypercarbia & Blood Flow (L4)
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Vascular Intervention

Aortic Occlusion & Blood Flow (T7)
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Traumatic Intervention
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DCS versus MEP
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Summary

> Preclinical Studies

>Sensitive
>Accuracy
> Precision

>Immediate
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