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A randomised prospective study of treatment of non-ischaemic central retinal vein occlusion

6/4
6/5
6/7
6/9
612
615 —
6/20
630 -
6/60
6/120
CF
GV
PL
NPL

| I

Visual Acuity After 3 Months

A O L L L L L L e e e
6/60 6/20 6/12 67 6/

6120 630 615 68  6/5
Initial Visual Acuity

Fig. | Visual acuity before and three months after starting
haemodilution in eyes with non-ischaemic CRVO
(randomised study). Closed symbols stand for
haemodiluted, open symbols for untreated eyes.
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significantly different (p<0-025, Fig. 2). However,
five of 11 control patients versus one of 13 haemo-
diluted patients showed a loss of more than two lines
on the test chart.

The final visual acuity may be taken as another
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Fig. 2 Visual acuity before and 12 months after starting
haemodilution in eyes with non-ischaemic CRVO
(randomised study). Closed symbols stand for
haemodiluted, open symbols for untreated eyes.
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Fig.3 Time of maximal venousfilling (mean *SEM) ineyes
with non-ischaemic CRV O before and after isovolaemic
haemodilution (hatched bars). Control patients (empty bars)
received no treatment between the two angiograms. Number
of eyes are given below the bars. p<0-005 (*¥**).
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indicator of the efficiency of IHD, especially if one
takes into account the ability to read (=6/15). After
three months the number of eyes with a visual acuity
of 6/15 or better had fallen from eight to six in control
patients and increased from seven to 10 in haemo-
diluted patients. One year later only four eyes of the
control group compared with nine of the haemodilu-
tion group reached a visual acuity of 6/15 or more.

Only in 18 of 25 patients was it possible to get a
series of two evaluable angiograms before and after
IHD that could be compared with those of control
patients without any treatment. The time of maximal
venous filling (t,v¢) is an important parameter for the
severity of CRVO" and may be used as an indicator
for blood velocity in retinal veins. It normally takes
5-12 s from the first arterial appearance of the dye on
the papilla until complete or maximal filling of the
veins.”” This arteriovenous passage time was pro-
longedto 16-:8 (SEM 1-7) s (n=8) and 17-4 (SEM 1-4)
s (n=10) in patients with non-ischaemic (CRVO)
(Fig. 3). Two weeks later no change had occurred in
control eyes (17-1 (SEM 0-8) s, n=8), whereas the
tmve Was reduced to 11-4 (SEM 0-9) s (n=10) in
haemodiluted patients (p<<0-0005).
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Discussion

The bencficial effect of isovolacmic haemodilution
on the visual prognosis of paticnts with CRVO
has been demonstrated before in two controlled
studies.” ™ The shortcomings of these studies were as
follows: (1) the results were mainly based on sub-
jective findings like visual acuity; (2) though both
studies paid regard to the type of CRVO, the
question whether IHD might also be a useful pro-
cedure in non-ischaemic CRVO was not solved. Our
first controlled trial of IHD in CRVO showed an
effect more often in ischaemic than in non-ischaemic
CRVO.

We did not change our treatment scheme.,’
originally proposed by Wiederholt er al." Problems
of method and the applicability of IHD in the clinical
routine are discussed in a separate paper.*’

One rationale for IHD is the finding of Ring er al’
and McGrath er al* that patients with CRVO have
higher whole blood and plasma viscosity than normal.
These results have been corroborated’* for patients
with ischaemic CRVO. In our measurements of
different haemorheological parameters we did not
find rheological abnormalities in patients with
ischaemic and non-ischaemic CRVO, but, as has
been shown also by Heinen er al/,* the fluidity of
whole blood was markedly increased after IHD.*

Irrespective of a normal blood fluidity in patients
with CRVO, local rheological factors should play a
part in the compromised microcirculation of the
retina. Independently of the primary event the blood
flow decreases in venules and capillaries, thus leading
to lower shear rates. It is well known that blood
viscosity increases logarithmically with linear increase
of PCV at a decrease of the shear rate. The increase
of blood viscosity may be enhanced by haemoconcen-
tration (plasma extravasation) and greater rigidity of
erythrocytes (local acidosis). Thus a low blood
velocity may strengthen a vicious circle and ultimately
produce capillary lesions from ischaemia. To answer
the question whether local rheological disturbances
can be influenced by IHD we measured the time for
maximal venous filling (t...s), which reflects the blood
velocity in retinal vessels. A decrease of whole blood
viscosity shortened t,,¢. In control patients with non-
ischaemic CRVO no change of the passage time
could be detected after two weeks. These findings
suggest that the shortened t,,,¢ is induced by a lower
whole blood viscosity and hence demonstrates the
local efficacy of IHD.

The visual prognosis of CRVO depends very much
on the type of occlusion.***""* Randomised
studies® " on IHD have shown that an increase in
visual acuity is more often seen in haemodiluted than
in non-haemodiluted patients. This holds true also
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for patients with non-ischaemic CRVO, as has been
shown by our randomised controlled trial (Figs. 1,2).
If one considers all our haemodiluted patients,”
improvements are morc often seen in eyes with
ischacmic CRVO. Nevertheless, the prognosis of
non-ischaemic CRVO is still better than that of its
ischaemic counterpart. An important measurc of a
patient’s visual acuity is the ability to read. In non-
ischaemic CRVO without haemodilution the rate of
patients having a visual acuity of 6/15 or better fell,
indicating that this discase is not as benign as has
been claimed by Hayreh.* This fall could finally be
prevented by IHD in most cases.

In conclusion this study has shown that IHD may
improve the visual prognosis in non-ischaemic as well
asinischaemic CRVO. The improvement is probably
induced by a decrease in whole blood viscosity, which
leads to a higher blood velocity in arcas of compro-
mised rectinal microcirculation. The effect of
isovolaemic haemodilution only partly influcnces the
visual prognosis of CRVO because it does not
climinate the cause of the obstruction.

This study was supported by the Deutsche Forschungsgemeinschatft
(grant Ga 225/6-1).
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