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Editorial: Retinal vein occlusion
The clinical features and evolution of retinal vein
occlusion have been described in detail in a number
of publications during the last few years (Wise et al.,
1971; Blankenship and Okun, 1973; Clemett et al.,
1973; Kohner and Shilling, 1976; Laatikainen and
Kohner, 1976). It has also become evident that
central and branch vein occlusion are manifestations
of a similar disease process, namely, obstruction to
outflow. The differences in the clinical appearances
are due to differences in the site of the obstruction.

It is perhaps unexpected that in spite of the
detailed clinical observations ranging over several
years there should still be uncertainty about the
pathogenesis of the lesions. It is to resolve these
problems that a large number of animal experiments
have been performed, the latest ofwhich are reported
in this issue by A. M. Hamilton et al. (p. 377),
D. A. Rosen et al. (p. 388), and D. J. Hockley et al.
(p. 393).
The aim of the experiments was to establish the

evolution and pathogenesis of the lesions seen. How
far have they succeeded? The acute features closely
resembled retinal branch vein occlusion as seen in
man, but the progression of the lesions reproduced
the progression in man incompletely. The 2 clinical
pictures seen were resolution in some animals,
while large and extensive haemorrhages predicted
progressive occlusion of capillaries and later large
vessel changes. Most disappointing was the absence
of preretinal neovascularisation in spite of early,
though often transient, intraretinal neo- and re-
vascularisation. Macular oedema was also never
observed after the acute stages.

Collateral flow through pre-existing capillary
connections occurred immediatedly after occlusion.
This flow was not sufficient to maintain normal
drainage, and there was marked reduction of blood
flow to well below 40% of the original. Large-
diameter collaterals mostly lateral to the macula
developed, but their efficacy varied in different
animals as shown by the variability of blood flow.
In some animals normal blood flow was re-
established. This, as expected, occurred in those
with complete resolution. Resolution often occurred
in those animals which developed effective by-pass
channels circumventing the occluded segments early
on. In animals with large areas of capillary occlusion
collaterals in the far periphery of the retina were
observed. These were always of very large diameter
and once established appeared to function as shunt
vessels. Such large peripheral collaterals were never

reported in man. Possibly widespread vascular
disease prevents their development.

Since large collaterals were present in all animals
after the first week, while maximum haemorrhage-
indicating maximal non-perfusion of capillaries-
occurred during the first week, it is in the early
period that the changes are most important. During
this period as a result of outflow obstruction there
is a rise in intravascular pressure. This results in
oedema and even in expulsion of red cells. The
endothelial cells are damaged but certainly not
disrupted. A vicious circle is then set up. Stagnation
offlow causes ischaemia and endothelial cell damage.
Raised intravascular pressure expels fluid from the
capillaries, retaining formed elements and increasing
viscosity. This further reduces flow and further
increases ischaemia, until finally there is complete
cessation of flow and disintegration of both pericytes
and endothelial cells. It is after 24 hours that the
large haemorrhages occur. Indeed by the time the
haemorrhages are present there is already capillary
non-perfusion, which becomes more widespread
with time.
A progressive 'ischaemic capillaropathy' is thus

produced. Previous work indicates that this occurs
after retinal artery occlusion (as expected) and after
combined occlusion of artery and vein (Hayreh,
1978) or occlusion of vein and cilioretinal artery
(McLeod and Ring, 1976). The papers in this issue
of the BJO show that it also occurs as a result of
isolated outflow obstruction.

It is hoped that this finding will finally put an
end to the widely held misconception that progres-
sive capillary closure in retinal vein occlusion is due
to arterial occlusion, at least of a critical duration
(Hayreh, 1965, 1978). Retinal arterial inflow in these
experiments was reduced after the vein occlusion,
presumably as a result of the increased intravascular
pressure, not because of primary arterial disease.
Ischaemia is a well recognised feature of retinal vein
occlusion. Previous authors (McLeod and Ring,
1976; Laatikainen and Kohner, 1976; McLeod and
Kohner, 1978) do not disagree with this finding.
They disagree with Hayreh (1978) on the pathogene-
sis of the ischaemia. These experiments prove them
correct.

There are a number of unexplained observations
in the work reported. These include apparently
normal capillaries and some with actually slit-like
opening-as though compressed by oedema. In a
condition characterised by intraluminal pressure
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Editorial

approaching arteriolar pressure this is difficult to
explain. Indeed it is not really clear why in some
animals the acute picture resolved rapidly. What
makes some capillaries more resistant to raised
intravascular pressure and ischaemia than others?
Is it only a question of developing adequate collateral
flow within the first 24 to 72 hours, before there is
irreversible damage to blood vessels, allowing
adequate perfusion? Or is it that some capillaries
form pinocytic vesicles less readily and thus retain
fluid and maintain flow?
The fact that preretinal vessels were never seen

and even intraretinal new vessels tended to regress
could have been due to the presence of large
peripheral collaterals acting as shunt vessels. Many
factors in the stimulation and inhibition of new
vessel formation are unknown. While these experi-
ments support the importance of 'avascular' retina
in new vessel formation, they throw no new light on
their pathogenesis.

Finally, have these experiments any relevance to
the human disease? Quite correctly the work did
not aim at establishing the pathogenesis of retinal
vein occlusion. For it would be ludicrous to suppose
that acute and complete occlusion of vessels in
healthy animals with normal circulation could
reproduce the pathogenesis of a disease character-
ised by widespread vascular disease and slowly
developing incomplete vascular occlusion. But as a
result of these experiments we understand the

development of early lesions better than we did
before. However, we get no therapeutic clues and
indeed a great many fundamental questions remain
unanswered. To answer them we need new ideas and
new approaches.
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