






Central retinal vein occlusion in people aged40years or less: a review of17 patients

TABLE VI Result offollow-up questionnaire

Atherogenic Subsequent Prognosis of
Length of factors at Family general affected Other ocular

Patient follow-up at onset Weight history health eye problems

A 9 yr 4 m Nil Normal Nil CVA 8 yr later Improved Hemianopia
B 4 yr Diabetes Normal Heart disease Good Poor Nil

+hypertension in
father

F 4 yr 6 m Smoker Normal Heart disease in Good Poor Ank spond
father with iritis

G 8 yr 5 m Nil Obese Heart disease in Gall stones Improved Nil
grandmother

H 9 yr 3 m Smoker Normal Hypertension in Good Poor Nil
mother

I 6 yr 6 m Smoker Normal Not known Good Poor Nil
M 1 yr 3 m Nil Mildly Heart disease Good Improved Nil

Obese +hypertension
in father

N 5 yr 9 m Nil Normal Nil Gall stones Improved Nil
P 5 yr 9 m Nil Normal Good Improved Nil

naire, A had a subsequent cerebrovascular
accident (with homonymous hemianopia), G and
N developed gallstones, and F (with ankylosing
spondylitis) had two further attacks of acute
anterior uveitis. The other five remained well.
None of these nine patients developed disease in
the fellow eye.

Discussion
The mean age of the 142 patients in this study
(58 6 years) is similar to that previously found in
other studies8"i' and shows that CRVO is a
disease of the elderly, but although CRVO is less
common in younger patients it is by no means
rare. Of our patients 25% were aged 50 or less
and 15% aged 40 or below. This latter percentage
compares with 10% in Kohner and Cappin's' and
8% in Vannas and Raitta's series2 (both of these
series were unselected). Our patients were
derived from a photographic index, and as
younger patients are more likely to be referred
for photography than older ones this will weight
the numbers accordingly and is likely to account
for the increased incidence ofyounger patients in
our series.
CRVO in younger patients is probably a

different disease from that seen in more elderly
patients. Previous authors-7 2 have noted the
unilaterality of the retinopathy, its good visual
prognosis, and, when patients have been fol-
lowed for any length of time, its good systemic
prognosis. These results are compatible with our
own study. The typical fundus appearance is of
unilateral optic disc swelling with a moderate
degree of retinal haemorrhage, but retinal
ischaemia of any severity is uncommon. Optic
disc swelling in younger patients with CRVO
appears to be more common and more marked
than in the elderly. The reason for this in the
absence of overt ischaemia is not clear but may
reflect the greater number of viable axons in a
younger eye, with more axoplasm therefore
being passed along the optic nerve.
The most serious threat to vision in our series

was concomitant occlusion of a cilioretinal artery
at presentation, related to compression of that
artery by increased tissue pressure within the
optic disc. McLeod and Ring3 found a ciliore-
tinal supply in 26 of 146 cases ofCRVO, and in
seven of these there were signs of an associated
cilioretinal infarct. Poor acuity at presentation

tended to correlate with more pronounced optic
disc oedema.

Follow-up data on visual recovery were avail-
able for 11 of our 17 patients and showed a
generally good prognosis (Fig 2, Table IV), as
others have found. Macular oedema was res-
ponsible for the poor visual recovery in three
patients; one of these was associated with acute
anterior uveitis and another with cilioretinal
artery occlusion. The remaining seven patients
(64%) improved to 6/9 or better. No patient
developed rubeosis. The good visual prognosis
in these patients contrasts with that expected in
the elderly. Rubenstein and Jones'4 studied 143
patients aged 30 and over and found that 59%
had a visual acuity of 6/18 or worse in the
affected eye and 36% less than 6/60.
Only one patient in our series developed

disease in the fellow eye during follow-up, and
this patient (Q) was in many ways atypical. At 14
years of age he was the youngest patient in the
series. He presented with an overt non-specific
immunological illness with arthralgia and a
CRVO in the left eye, erythrocyte sedimentation
rate, anaemia, raised serum globulins, and
inflammatory changes seen on a liver biopsy.
Five months later he developed a CRVO in the
fellow eye. He was treated with systemic
steriods, and the retinopathy resolved, even-
tually leaving him with a visual acuity of 6/6 and
6/24 18 months later, the reduced acuity in the
left eye being due to cilioretinal artery occlusion.

Patient Q was the only patient to have
evidence of an inflammatory or immunological
underlying disease process which might account
for the CRVO. Patient F had ankylosing spon-
dylitis, but this is not typically associated with
systemic vasculitis and was probably coinci-
dental to the retinopathy. Although 10 patients
had conditions that predispose to premature
vascular disease, they must be considered in the
context of the general incidence in the popula-
tion, and it is difficult to draw any conclusions
that these conditions were responsible for the
retinopathy. Indeed the absence of involvement
of the fellow eye or the lack of development of
other systemic vascular disease on follow-up
argues against a premature tendency to arterial
disease. Caution must be taken though, as
patient A did suffer a cerebrovascular accident
eight years later (unfortunately we have no
further details of this illness). No patient in our
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series had systemic hypertension. Dobson and
Kritzinger" examined 87 patients with CRVO or

branch retinal vein occlusion (BRVO), ofwhom
40 were under 50 years of age. They found a
decreased incidence of systemic hypertension in
the younger patients (27% of hypertension
versus 62% in the over 50s), but 35% of their
younger patients had hyperlipidaemia and four
were on the contraceptive pill. From this paper it
is impossible to differentiate those patients with
BRVO where hypertension is a more likely cause
from those with a CRVO.

Although eight of our 17 patients had a lipid
screen, no abnormality was found in any of
them. Other studies ofCRVO in young patients
have failed to show any carotid arterial disease on
doppler ultrasonography"6 or evidence of in-
flammatory aetiology. 17. Fruch et all9 studied 11

patients with CRVO under the age of 45. Seven
had severe retinal ischaemia, and five of these
had diabetes (2), hypertension (4), and systemic
lupus erythematosus (1), whereas the four
patients without retinal ischaemia had no sys-
temic disease. Priluck et al'2 reviewed 42 patients
aged 40 years or younger when CRVO was
diagnosed. They found no direct evidence that a
vasculitis was a contributory factor. Eight (19%)
of their patients were found to have a systemic
disease (3 with hpyertension, 2 with diabetes
mellitus, 1 with valvular heart disease, 1 with
polymyositis, and 1 with polycycstic kidneys).
The follow-up period for their patients ranged
from three to 26 years (average 14 years), and a
further eight patients acquired a systemic disease
during that time. Two had hypertension, two
suffered 'cardiac death', and four had systemic
diseases judged to be unrelated to CRVO. They
found (as we did) that the visual prognosis
tended to be good and that the incidence of
involvement of the other eye was minimal (in
only two cases).
As to pathology, it seems reasonable to adopt

Virchow's approach'9 regarding factors con-
cerned in the causation of thrombosis. These are

changes in the vessel wall, changes in the blood
flow, and changes in the composition of the
blood.
A vasculitis of the venous wall has been

frequently cited17172122 as a primary cause of
CRVO in young adults. It does seem improb-
able, though, that an inflammatory process
should be limited to a few millimetres of vein in
one optic nerve head. One might expect to find
signs of systemic vasculitis or, at the very least, a
substantial incidence of bilateral CRVO. Clinical
experience in this study and others shows this is
not the case in the great majority of patients.
Furthermore, there is no real histological
evidence to support this concept. It is difficult to
obtain material for histopathological study early
in the course of the disease. Most eyes obtained
have been removed because they were blind and
painful owing to the onset of rubeotic glaucoma
weeks or months after the CRVO. In these eyes
round cell infiltrate of the perivenular area,
intramural region, and within the lumen has
been observed. I2I 23 Green et aP3 did a histopatho-
logical study on two eyes with CRVO (patients
aged 32 and 56 years) enucleated within 24 hours
of onset. These showed that the acute inflam-

TABLE VII Suggested investigations foryoung patients
with CRVO

Full blood count, ESR
Plasma viscosity and fibrinogen
Urea, electrolytes, plasma proteins (and electrophoresis)
Random serum glucose
Fasting lipid profile
VDRL/TPHA*
Autoantibody screen (including anticardiolipin)
Electrocardiogram
Chest x-ray

*Venereal disease research laboratory test/Treponema pallidum
haemagglutination test.

matory changes expected in any venous throm-
bosis (polymorphonuclear cell infiltrate) and
vasculitis were not thought to be a contributory
factor. They went on to study a further 24 cases
(aged 44 to 91) enucleated from two weeks to five
years after the CRVO, which generally showed a
perivenous round cell infiltrate consistent with
chronic inflammation. They convincingly argue
that this chronic inflammatory infiltrate is the
result of the CRVO and not the cause. Endo-
thelial cell proliferation has been suggested as a
cause of CRVO.2' Green et al3 again demon-
strated this as a frequent finding in longstanding
CRVO but not in the acute phase. They state that
this endothelial proliferaton is the result of the
repair process and not a causative factor.

Conditions such as hyperlipidaemia, para-
proteinaemias, polycythaemia, increased plate-
let aggregation, and other hyperviscosity or
hypercoagulability syndromes which result in
changes in the composition of the blood (and its
flow) have often been found in association with
CRVO. These factors were not a prominent
feature in our series but can undoubtedly be
associated with CRVO,9 Be 15 24-26 and it is impor-
tant to exclude them in all young patients. It
does, however, appear that most young patients
with CRVO have a uniocular loss with a low risk
of involvement of the fellow eye, an extremely
low chance of any systemic inflammatory illness
being found, and a low risk of any underlying
vascular or atherogenic disease. Prolonged
follow-up in our series and others3'2 indicates
that most patients continue to have excellent
general health.
A hypothesis which might explain these find-

ings would be the presence of a congenital
anomaly in the central retinal vein at the lamina
cribrosa causing turbulent flow and predisposing
to thrombus formation.
We consider that young adults with CRVO

require comprehensive physical examination
and investigation. Our suggestions for these
investigations are set out in Table VII.

We are most grateful to Mr TJ Ffytche, MrM D Sanders, and Mr
J S Shilling, who kindly allowed us to study patients under their
care.
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