
by minor functional visual disabilities which are absent in
younger individuals. Therefore, in considering the eVects of
aging on vision, it is important to diVerentiate between
reduced visual function in the normal healthy elderly
individual and the elderly patient with specific age related
disease.While the latter group deserve special research effort
to be directed towards them, the former group’s possible
reduced quality of life also needs to be addressed.

J V FORRESTER
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Aging and the pathogenesis of retinal vein thrombosis

Venous thrombosis has a ‘multiple hit’ pathogenesis in
which several adverse influences aVecting the composition
of the blood, the structure and function of the vessel wall,
and blood flow together result in an acute thrombotic
event.1 This is exemplified by the long recognised clinical
factors which predispose to thrombosis in the deep veins of
the limbs. For example, the coagulation activation
associated with surgical trauma combines with stasis of
venous flow due to postoperative immobility to result in a
high risk of venous thromboembolism (VTE) after major
surgical procedures.
Other clinical risk factors for VTE include obesity, preg-

nancy, and use of the combined oral contraceptive or hor-
mone replacement preparations. A range of diseases also
predispose to VTE, especially malignancy, including
myeloproliferative disorders, and less common conditions
such as paroxysmal nocturnal haemoglobinuria and
Behçet’s disease. Among the biochemical and haemostatic
variables which have been associated with VTE there has
been considerable recent interest in hyperhomocysteinae-
mia, especially as this is partly determined by diet and it
also predisposes to arterial occlusive events. Other notable
associations with VTE are a raised plasma concentration of
coagulation factor VIII and the antiphospholipid syn-
dromes, where laboratory evidence of lupus anticoagulant
and/or anticardiolipin is accompanied by arterial or venous
thrombosis.
Over recent years our knowledge of inherited predispo-

sition to VTE has expanded. Hereditary deficiencies of the
anticoagulant proteins antithrombin, protein C, and
protein S are rare disorders which are associated with a
substantial incidence of VTE, often presenting in young
adults and provoked by additional stimuli such as
oestrogen use. In activated protein C resistance (APCR)
there is a reduction of the eYciency of the inhibition of
activated coagulation factor V by activated protein C
resulting in a prothrombotic state. Other than during preg-
nancy, when APCR is a physiological response, this
phenomenon is principally due to a mutation present at

polymorphic frequency in the gene for factor V (FV:Q506)
which has been given the title factor V Leiden. The preva-
lence is high, the heterozygous state being present in
around 3–5% in most European populations and up to
12% in some.
Age is also a major influence on the prevalence of VTE.

There is a fourfold higher rate of limb venous thrombosis
per capita among middle aged subjects (age 40–54 years)
than young adults (15–24 years).2 The elderly are at even
higher risk. The mechanisms responsible for this are
unclear but aging may introduce alterations to the compo-
sition of the blood or to the vessel wall which are
prothrombotic.
Retinal venous occlusion (RVO) is a venous thrombotic

disorder which also aZicts older subjects, 51% of cases
occurring at more than 65 years of age.3 The incidence in
70–79 year olds is threefold higher than that in those aged
50–59 years.4 Undoubted associations exist with other
conditions, especially hypertension, diabetes mellitus, sed-
entary lifestyle, and open angle glaucoma, each of which is
also age related.5

Many of the acquired and inherited risk factors and con-
ditions associated with limb deep venous thrombosis have
been sought in subjects with RVO. Occasional cases in
which there is deficiency of protein C, protein S, or
antithrombin have been reported,6 7 and others with
antiphospholipid antibody,8–10 myeloproliferative disease,11

or hyperhomocysteinaemia.12 The most persuasive evi-
dence has been for a relation between RVO and altered
blood rheology,13–16 especially raised haematocrit and high
plasma viscosity.
Recently Larsson et al reported a high prevalence of

APCR in patients under 50 years of age who had suVered
central retinal vein occlusion (CRVO).17 No confirmatory
test for factor V Leiden was performed. While this finding
is consistent with the observation that a hypercoagulable
state, with increased thrombin generation in vivo, is a fea-
ture of RVO,18 other investigators have found no, or a much
weaker, association between the occurrence of RVO and
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APCR or factor V Leiden.7 16 19–22 Larsson and colleagues
imply that this discrepancy is at least partly due to the age
distribution of the patients under study as, in the current
issue of the BJO (p 832), they report no excess of APCR in
subjects over 50 years of age with CRVO.How do these age
related findings fit with the multiple hit pathogenesis of
venous thrombosis?
With age there is an increased likelihood of the accumu-

lation of several adverse influences which lead to an
increased thrombotic risk. Thus, an individual prothrom-
botic state, albeit one which is highly prevalent such as fac-
tor V Leiden, would make a relatively smaller contribution
to the pathogenesis of RVO in an older population,
especially as very many of those who carry the gene never
suVer a venous thrombotic event.
The same considerations relating to the pathogenesis of

VTE dictate that even in those patients with RVO who are
found to have APCR and factor V Leiden, the genetic pre-
disposition is unlikely to wholly explain the occurrence. It
remains to be determined which other prothrombotic
influences are operative. Interactions with other risk
factors such as antiphospholipid antibodies, rheological
disturbances, and hyperhomocysteinaemia are likely candi-
dates worthy of further investigation. It is noteworthy that
antiphospholipid antibody is a common finding in benign
intracranial hypertension, another condition in which there
is a probable venous thrombotic pathogenesis.23 Anatomi-
cal factors could also have a role, at least in relation to the
site of thrombotic occlusion, as retinal arteriovenous
crossings at which the artery lies anterior are associated
with RVO.24 This anatomical arrangement appears to lead
to an abrupt directional change in the vessel,25 introducing
the potential for local stasis.
In conclusion, venous thrombosis is a multiple hit

condition with a multifactorial pathogenesis. This applies
also to RVO, for which there is no single identifiable
‘cause’. Many of the predisposing factors are age related,
and it is this that accounts for the population distribution
of the disorder.
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