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Introduction

Changes in local microcirculatory blood flow (tissue
perfusion) play a key role in a variety of clinical cir-
cumstances including arteriosclerosis, vasospastic
conditions, diabetes and grafting in plastic surgery.
Tissue perfusion in such conditions has been studied
using several methods.'”> However some of these
techniques may themselves seriously disturb tissue
perfusion whilst others have practical limitations in
clinical use. In general, methods for clinical study of
blood flow in small vessels measure one of three
physiological parameters: physical movement of
blood; temperature;s'f’ and oxygen content.”

In this study we have assessed three non-inva-
sive methods of measuring skin perfusion: thermo-
graphic imaging (T1); laser Doppler flowmetry (LDF);
and a novel method ot mapping of tissue perfusion
over a specific area using a recently developed laser
Doppler imaging (LDI) instrument.®’
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Method and Materials
Laser Doppler flowmetry

The device consists of a laser (usually helium-neon)
and an optic fibre which transmits light to the surface
of the tissue to be studied. The light is then scattered
randomly by both static structures and by moving
tissue, i.e. blood cells. Light refracted from static
tissues remains unchanged in frequency, while light
scattered by moving blood cells undergoes a fre-
quency shift according to the Doppler principle.’
Optical fibres collect some of this light at the tissue
surface and return it to the photodetectors where it is
analysed. LDFs are not able to measure flow in absol-
ute units (i.e. mi/min) and most use arbitrary units of
“flux’’, 1T which is the product of the concentration of
moving red blood cells and the mean velocity of those
red blood cells. This technique gives a continuous
measure of erythrocyte motion in the outermost layer



