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Sublingual Hemodynamics

* Flow has been shown to be an marker for
Survival
o Current Measurement Techniques

— Optical Polarization Microscopy
— Laser Doppler Imaging




Laser Speckle

 Granular pattern formed by a reflected (or
transmitted) laser beam

 The observed signal is composed of
multiple secondary sources of various
phase

 Huygens’ Principle




Laser Speckle




Laser Speckle Imager




Speckle Contrast

where
| = average intensity
= standard deviation




Velocity Retrieval

 <|>and are usually computed from
straight-forward analysis of a small region
centered at each pixel (7 x 7 box)

 The second moment of intensity over an
exposure T Is given by
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Velocity Retrieval

Since the equation is an ensemble average,
the Siegert relation between the first-order
correlation function of the intensity and the
second-order correlation of the electric field

g,()=1+ [g,( )

where

g,( ) =(EME"(t+ ))/(EME (1))
g,( )= (IOt + ) /(1)




Velocity Retrieval

 Is dependent on the speckle and pixel
Sizes

 Two methods of finding

— Average identical images obtained with
same value of T

— Evaluate g ,( ) similar to the method of
Nossal and Bonner for LDV




Multiple Scattering

Exposure Time
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Human Subjects

e 20 Healthy Human Subjects
— Age: 30.7 £ 8.2
— Male: 11
— Caucasian: 12
— Asian: 2
— African-American: 6
— Hispanic: 4




Protocol

Heart rate, blood pressure, & oxygen
saturation measured

Baseline measurements
Swish warm water

Hot measurement
Swish cold water

Cold measurement




Sublingual Image

B&W Image Speckle Imager




Effect of Exposure Time




Effect of Temperature

Cold Normal Hot




Laser Doppler Imager




Measurement Results

o Effect of temperature

—Velocity at elevated temperature Is
greater than velocity at normal
temperature (P < 0.02)

—Velocity at reduced temperature Is a
little faster than at normal temperature

(P <0.07)




Mean Velocity
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Mean Velocity
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System Properties

e Intra-Operator Error 5%
e Inter-Operator Error 7%
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