














A randomisedprospective study on treatment ofcentral retinal vein occlusion

Fig. 5A Fluorescein angiogram ofa patient with ischaemic
CRVO. Early arteriovenous phase with strong retinal
oedema, haemorrhages, and areas ofcapillary occlusion
before therapy.

fewer patients with macular fibrosis and more with
only minor foveal changes. The smaller number of
patients with intraretinal microvascular abnormalities
(Table 5) as seen by fluorescein angiography also
points to the beneficial effect of haemodilution (Fig.
5). However, the limited prevention of fundus
sequelae and the final visual outcome make it clear
that the increase in blood fluidity does not eliminate
the cause of CRVO, which is an imbalance between
inflow and outflow of blood in the retina. It probably
just partially relieves retinal hypoperfusion during a
critical time of serious outflow obstruction. We do
not know how this outflow obstruction is overcome in
some patients. The visible collaterals on the papilla
do not characterise patients with better VA, and in
our study no difference was found between the two
groups (Table 5).
One should expect that the efficacy of higher blood

fluidity would be the better the shorter the time lapse
between visual disturbance and the start of therapy.
Table 6 compares some data of patients with different
effects on their VA. Only the occlusion time, that is
the duration of symptoms before therapy, is signifi-
cantly shorter in patients with visual improvement.
Age and haematocrit levels do not differ. Neverthe-
less it has to be mentioned that one patient who had
haemodilution on the third day could read only one
line more on the test card after one year. Another
patient suffering from mild venostasis retinopathy for

Fig. 5B Three months after the start ofisovolaemic
haemodilution the retinal oedema and haemorrhages have
profoundly decreased. Intraretinal microvascular
abnormalities have developed at theposteriorpole, and there
is stillsome leakage ofplasma at thefoveal arcade. Visual
acuity increasedfrom 6/60 to 6124.

about four months had an initial VA of 6/9 with mild
non-cystoid oedema of the posterior pole. His VA
was enhanced to 6/6 under haemodilution, which,
however, was not regarded as a significant increase
under our conditions. Thus probably milder cases
with longstanding macular oedema without cystoid
degeneration may be amenable to haemodilution
even later than six to eight weeks after first appear-
ance of symptoms.

Isovolaemic haemodilution may constitute a new
therapeutic regimen in CRVO. The chance for
a better visual outcome is improved, probably
mediated by enhanced retinal blood flow 16 and pre-
vention of stasis. This method does not eliminate the
cause of outflow obstruction and hence has its limita-

Table 6 Comparison between patients with improved and
non-improved VA after haemodilution

VA improved VA unchanged Significance
or decreased

No of patients 7 12
Agc (years) 65-7±69 68-8±9- 11 NS
Hacmatocrit (%) 43-9±4-7 44-9±3-0 NS
Occlusion time:
Days 25±11 55±4(0 p<t)-)1
Range (10-40)) (3-120)
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tions. Isovolaemic haemodilution is a safe and well
tolerated therapy even in elderly patients with signs
of cardiovascular disease, when obvious cardiac and
respiratory insufficiency have been excluded. If
possible, rheological measurements should go
beyond the determination of the PCV.3'

We are grateful to M Helmchen for organising haemodilution of
the outpatients; to G Broskamp and H Kraus for photographic
assistance; and to M Koch for preparing the illustrations.
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