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Abstract

The bidirectional laser Doppler technique was used to measure the retinal blood flow rate, F, in
the temporal retinal arteries of normal subjects. Mean red blood cell velocity, V, was obtained using
the bidirectional laser Doppler velocimetry and vessel diameter, D, was obtained from 575 nm
monochromatic fundus photographs. F was calculated using V and D. To assess the reproducibility of
blood flow measurements, results on V, D, F were obtained from 6 temporal arteries and then repeated
at the same sites after one month. The measurements differed by 10%. On average in 15 temporal
arteries of 6 normal subjects, V was 6.8cm/sec, D was 129um, and F was 26.941/min. The measured
relationship between F and D was FocD*, and this indicates that there is Poiseuille flow in the major
retinal arteries. These data provide standards for evaluating abnormal flow rates in pathological
conditions. Measurements of reduced blood flow in two patients, one following central retinal artery
occlusion, and one following panretinal photocoagulation for proliferative diabetic retinopathy, are
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used to illustrate the use of the standards. Our results indicate that retinal blood flow measurements
using bidirectional laser Doppler technique would be useful in diagnosing and monitoring the effects
of therapy in cases of retinal diseases. (Acta Soc Ophthalmol Jpn 92 : 318—325, 1988)

Key words: Bidirectional laser Doppler technique, Retinal blood flow, Poiseuille flow, Diabetic
retinopathy, Central retinal artery occlusion
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