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What is the use of ocular blood flow measurement?

We may be impressed or otherwise by the nomenclature of
methods of haemodynamic measurements of the eye such
as ophthalmodynamography, oculo-oscillodynamography,
pneumoplethysmography, bidirectional laser Doppler veloc-
imetry (BLDV), or blue field entoptoscopy and be tempted to
interpret the importance of the results as inversely propor-
tional to the complexity of the name. The article by Fujio
et al, in this issue ofthe journal, in which BLDV is employed
to investigate the effect of panretinal photocoagulation on
retinal blood flow, provides an opportunity to reconsider the
relevance or not of blood flow investigations to the under-
standing of disease processes and to the formulation of
clinical practice.
When any method is employed to investigate physiological

properties and particularly where technology is involved it is
important to remember two possible areas of contention.
Firstly, what assumptions have been made to allow the
calculation of the parameters? Without going into detail on a
particular method, there are assumptions, often multiple,
which have been made with each method that is used - for
example, in this article Fujio et al rightly inform us that an
assumption is made, during the calculation ofblood flow, that
the cross sectional area of a retinal vessel is circular. Such
action is unavoidable in most blood flow measurements in
clinical investigation because there are large gaps in our
knowledge of in vivo ocular vessel dimensions and other
circulatory properties. It is nevertheless important for the
investigators (as in this article) to provide a means of
accessing such information and for the reader to interpret the
results accordingly.
This leads us to the second point for consideration -

namely, interpretation. There is no technique available
which provides direct measurement of blood flow in the eye.
Doppler (ultrasound or laser) measures blood cell veloc-
ities,"2 tonography techniques measure 'pulsatile blood
flow',34 ocular compression techniques measure blood pres-
sure,5 videoangiography records dye bolus velocities,67 and
blue field entoptoscopy provides white cell velocities.8
Extrapolation of results to retinal blood flow requires vessel
diametric measurements (impossible in other orbital vessels -
for example, in the posterior ciliary circulation) which then
involve more assumptions and can at best only allow estima-
tions ofthe actual blood flow. It is, therefore, often difficult to
know how to interpret the results of studies - for example,

what is the relation of 'pulsatile blood flow' to total blood
flow? An informed interpretation of the available methods is
required, perhaps backed up by the knowledge obtained
from studies of animal models (the methodologies of which
should be more controllable).
The limitations in techniques of measurement of actual

blood flow do not prevent their application in the clinical
setting - for example, Fujio et al have suggested that BLDV
could be used to predict the response to laser therapy and
colour Doppler imaging has been used to detect retinal
ischaemia in central retinal vein occlusion.9"' With this aim
absolute blood flow measurement is not required, we need
only look at the use of fluorescein angiography to see the
application of an imperfect measure of blood flow to the
clinical setting.
The complexity of the multiple influences on blood flow in

the human means that it will be a long time before we fully
understand the interaction of these influences in the normal
individual, let alone in disease. The fact remains, however,
that in a vascular organ such as the eye, where vascular
mishap is commonplace, we cannot afford to ignore the
information which these methods provide.
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