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Figure 1 Decrease of whole blood viscosity after haemodilution (hatched bars) in men and
women in the two different age groups. 230/s and 23/s=shear rates. *p<0-0S, **p<0-01,

*xxp<0-001.

viscosity than younger men. Lowe and Forbes?
also reported a significant increase of plasma
viscosity in older people. On the other hand Jung
et al 1986 found neither a sex nor an age
dependence of plasma viscosity. A reason for this
discrepancy may be a different prevalence of
cardiovascular risk factors, which were absent in
the subjects studied by Jung et al." It is known
that cardiovascular diseases and even hyper-
tension increase the plasma viscosity.'?*

Red cell aggregation was lower in women than
in men between 30 and 50 years. This contrasts
with the results of Jung et al'* who found no sex
dependence with the Mini Erythrozyten-
Aggregometer inage groups of healthy volunteers
over 30 years.

Measurements of the filterability of erythro-
cytes are still a matter of much controversy*?
and can only be tentatively interpreted. We do
not know whether our in-vitro test reflects the in-
vivo behaviour of red cells in the microcircula-
tion. The technical problem of standardised
filters has not yet been solved. Furthermore the
role of artefacts caused by washing procedures to
reduce the leucocyte concentration is not known.
Our study of red cell filterability in control
subjects did not reveal any age or sex dependence,
which is in accordance with the data given by
Jung et al,” but it has to be noted that these
authors used the single erythrocyte rigidometer.

In general, we found no differences in basic
haemorheological parameters between patients
with retinal vein occlusion and control subjects
of the same age and the same prevalence of
cardiovascular risk factors. In addition, no
haemorheological differences could be detected
between patients with ischaemic and non-
ischaemic retinal vein occlusion.

In contrast to Ring ez al' and Trope et al’ we
found no higher haematocrit values in patients
with retinal vein occlusion, but those authors did
not take into account the distribution of men and
women. Ring et al did not state the sex distri-
bution, and Trope et al had a higher percentage
of men than women in the ischaemic group (65%
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vs 36% in non-ischaemic RVO), which might
account for a higher haematocrit. Correspond-
ingly the same authors found higher whole blood
viscosity in patients with ischaemic retinal vein
occlusion. Peduzzi et al* found increased whole
blood viscosity in all patients with retinal vein
occlusion at a shear rate of 23/s. We have no
explanation for these differences in our results,
as Peduzzi used the same methods as we did.
McGrath et al? found higher whole blood visco-
sity in 53% of their patients with retinal vein
occlusion, but they used considerably lower
shear rates for their investigations, so that their
results are not comparable with ours.

As to the plasma viscosity, we could not con-
firm the results of earlier investigations,'-* as we
did not find raised plasma viscosities in RVO
patients. Dodson et a/* found raised plasma
viscosities in patients with retinal vein occlusion
only in comparison with controls without hyper-
tension. It is known that cardiovascular risk
factors can lead to an increase of plasma viscosity
and other rheological parameters."”? This may
explain why our patients with retinal vein
occlusion had similar values of plasma viscosity
as control subjects, as we had almost the same
prevalence of at least two cardiovascular risk
factors (about 55%) in both groups. If one
compares our numerical values of plasma vis-
cosity with those of a healthy reference population
without cardiovascular risk factors, as inves-
tigated by Jung et al* the plasma viscosity of our
groups seems to be raised. So it is not surprising
that people with retinal vein occlusion and risk
factors have increased plasma viscosity in com-
parison with controls without risk factors.

Until now there have been no investigations
into red cell aggregation in patients with retinal
vein occlusion. Because the method was changed
we unfortunately have only small numbers of
comparable patients and control subjects, but
between these small groups we found no signifi-
cant differences.

Peduzzi et al* reported decreased red cell
filterability in patients with retinal vein occlusion.
However, they used the method of whole blood
filtration,” which can no longer be regarded as a
reliable method for red cell filtration.”

Haemodilution by definition decreases the
haematocrit and hence should lower whole blood
viscosity. This could be demonstrated in all
haemodiluted patients. The increased fluidity of
the whole blood was induced only by reduction
of the haematocrit. All other basic rheological
parameters remained unchanged by haemo-
dilution. Kiesewetter et al”* have shown, albeit
using different methods, that red cell filterability
was increased and red cell aggregation reduced
by a combination of iso- and hypervolaemic
haemodilution in patients with peripheral arterial
occlusive disease. This was not confirmed by
Heinen et al’ in patients with retinal vein occlu-
sion, who reported no change of red cell filter-
ability after haemodilution and an increase of red
cell filterability after hypervolaemic haemo-
dilution. Our finding of an unchanged plasma
viscosity is supported by both studies.”#

In conclusion, our study has demonstrated
that patients with retinal vein occlusion do not
have a different haemorheological profile when


http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

Haemorheological changes in patients with retinal vein occlusion after isovolaemic haemodilution

compared with control subjects matched for age,
sex, and risk factors. Furthermore, the deter-
mination of plasma viscosity, red cell aggre-
gation, red cell filterability, and haematocrit
does not help in the clinically important differen-
tial diagnosis of ischaemic versus non-ischaemic
retinal vein occlusion. But the measurement of
the haematocrit remains necessary, as this value
is important for monitoring the isovolaemic
haemodilution. Lack of measurable systemic
rheological abnormalities does not exclude local
changes of fluidity in retinal vein occlusion,
which becomes obvious by fluorescein
angiography.*" Furthermore, haemodilution
improves the visual outcome of many patients
with retinal vein occlusion®’® ° by improving the
retinal microcirculation, as has been shown by a
decrease of time of maximal venous filling.*"
These beneficial effects of haemodilution may be
mediated by a decreased blood viscosity.
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