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NEUROLOGICAL EMERGENCY

The management of acute visual failure

Shirley H Wray

Acute visual failure is the presenting symp-
tom of an ocular stroke. Ocular strokes are
due to a central retinal artery (CRA) occlu-
sion, branch retinal artery (BRA) occlusion or
anterior ischaemic optic neuropathy (AION)
which is the result of infarction of the optic
nerve.
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Figure 1 Central retinal
artery occlusion with
opacification of the retina
and a macula cherry-red
spot.

Central retinal artery occlusion
CLINICAL SIGNS AND SYMPTOMS
Sudden blindness is the major symptom in
CRA occlusion unless a cilioretinal artery is
present to supply circulation to the macula.
Eye pain is atypical, but when present sug-
gests involvement of the ophthalmic artery.

Blindness is confirmed by failure of the
pupil to react to direct light, but what is seen

ophthalmoscopically depends on how soon
after the occlusion the examination is made.
If the fundus is examined within the first few
minutes whilst the occlusion persists, the
striking finding is the presence of segmenta-
tion of the blood column, boxcar segmenta-
tion, with slow "streaming" of flow in the
retinal veins. Blood in the arterial branches is
dark and a few arterioles may show segmenta-
tion, (clear areas alternating with areas where
the cells appear clumped together), but this is
nowhere so obvious as in the veins.

Ophthalmoscopy is not often performed
within the first hour, however, and later
inspection of the fundus will show surprising-

ly little. Typically the disc will show no more
than mild pallor while the arteries may be
only slightly attenuated. Gentle digital pres-
sure on the globe during ophthalmoscopy
may nevertheless elicit segmentation of the
blood column, indicating the presence of a
slow but not completely arrested circulation.
Total obstruction posterior to the lamina
should be suspected when the retinal arteries
on the disc start to pulsate at a touch indicat-
ing very low retinal diastolic pressure. When
the signs of CRA occlusion are secondary to
an ophthalmic artery occlusion, the intraocu-
lar pressure in the eye is low.
With the passage of time, typically after an

hour or more, the characteristic fundus
changes are seen. The ischaemic retina takes
on a white ground glass appearance and the
normal red colour of the choroid showing
through at the fovea accentuates the central
cherry-red spot at the macula (fig 1). Within
days of the acute event, the retinal opacifica-
tion, the cherry-red spot and the nerve fibre
layer disappear and optic atrophy of the pri-
mary type develops.

PATHOGENESIS
There are five principal causes of occlusion of
the CRA: 1 Embolic obstruction; 2 Occlusion
in situ in association with atheromatous dis-
ease when the narrowed arterial lumen
becomes obliterated by superimposed throm-
bosis or haemorrhage; 3 Inflammatory endar-
teritis, such as temporal arteritis,'
thromboangiitis obliterans,' and polyarteritis
nodosa with involvement of the choroidal and
retinal arteries;' 4 Simple angiospasm, a rare
cause that may be the mechanism of CRA
occlusion associated with Raynaud's disease4
or with migraine;5 5 Arterial occlusion that
occurs hydrostatically with either the high
intraocular pressure of glaucoma; the low
retinal blood pressure of carotid stenosis or
the aortic arch syndrome; or severe hypoten-
sion.
The cause of the CRA occlusion may be

evident if examination shows: a retinal embo-
lus, hypertension, atrial fibrillation and/or dis-
ease of other arteries, notably the ophthalmic
or temporal artery or the internal carotid
artery in the neck. However, even in cases of
embolic genesis, an embolus may not be seen
because emboli frequently impact behind the
lamina cribosa.
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The management of acute visualfailure

Table I Types of amaurosisfugax

Type I Type II Type III Type IV

Onset Abrupt Less rapid Abrupt Abrupt
Visual loss All or All or Total or Resembles Type

partial partial progressive I or II
contraction of
visual fields

Length Seconds or Minutes or Minutes Any length
minutes hours

Recovery Complete Complete Usually Complete
complete

Pain No Rare Often No
Mechanism Embolus Hypoperfused Vasospasm Anticardiolipid

Arteritis carotid/ (migraine) antibodies or
ophthalmic ophthalmic Idiopathic
occlusive artery or
disease central

retinal artery
Unusual Vision may Loss of contrast Visual loss Alternating
Features black out vision. may spare between

completely Photopsias. fixation eyes
Sunlight
provoked

*Based on 850 personal cases,, Wray SH. Extracranial internal carotid artery disease. In
Bernstein EF, ed. Amaurosisfugax. New York, Springer-Verlag, 1988: 72-800.

Transient monocular blindness (Type I or
II, see table 1) as a premonitory symptom of
CRA occlusion suggests an embolic cause or
temporal arteritis.6 In patients under the age
of 40, the heart is the leading source of
emboli7I due to rheumatic valvular disease,
bacterial endocarditis, or cardiac myxoma
(table 2).9 In older patients, the source of the
embolus may be cardiac10 or intra-arterial
from atheromatous ulceration of the aorta or
the ipsilateral internal carotid artery.
Trauma is also an important cause of CRA

occlusion. Compression of the globe may
be self-inflicted in circumstances involving
heavy alcohol use and/or drug consumption
followed by stupor." lIatrogenic CRA
occlusion has been reported in patients
undergoing surgery where prolonged pressure
to the orbit has occurred inadvertently in
association with a period of hypotension dur-
ing anaesthesia.'2 13

DIAGNOSIS
The diagnosis of CRA occlusion is usually
straightforward. However, the differential
diagnosis of acute persistent monocular visual

Table 2 Sources of emboli

Type

Cardiac
Valves
Rheumatic disease
Lupus
Acute or subacute
endocarditis
Floppy mitral valve

Chamber
Myxoma
Mural thrombus
Carotid artery
Ulcerated plaque

Stenosis
Fibromuscular dysplasia
Other
Amniotic
Long bone fractures
Chronic iv drug users
Disseminated intravascular
coagulopathy*
Antiphospholipid
antibody(s)

Patient age

Platelet/Calcium*
Platelet
Marasmic

Platelet

Myxoma
Platelet/clot

Platelet/cholesterol
ester
Platelet
Platelet

Debris?*
Fat*
Talc*
??

Any age
Young women
Damaged
heart
Any age;
mostly women

Older adult

Older adult

Young woman

Young woman
Any age
Any age
??

Young adult

*Produces retinal infarction; no amaurosis fugax. Reproduced with modification, courtesy of
Burde RM' Amaurosis fugax, an overview. 7Clin Neuro-ophthal 1989;9(3):185-189.

failure includes a number of ophthalmic
emergencies, that is, AION, acute occlusion
of the central retinal vein, detachment of the
macula, acute closed-angle glaucoma, sudden
vitreous or macular haemorrhage, as well as
factitious visual loss.

MANAGEMENT
Bock et al 14 and Hayreh et al 1' suggest that
the retina suffers irreparable damage after a
CRA occlusion of 105 minutes but may
recover well within 97 minutes of the ictus.
However, by the time most CRA occlusions
are seen, there is usually a longer lapse of
time and there is no effective treatment avail-
able for the restoration of normal vision.
Nonetheless, every case deserves referral for
urgent treatment since restoration of an area
of peripheral visual field may be achieved.
The initial treatment consists of laying the

patient flat and giving firm ocular massage to
lower intraocular pressure and help dislodge
the embolus into the peripheral retinal circu-
lation.'6 The patient should rebreathe into a
paper bag to build up carbon dioxide and
receive 500 mg of intravenous Diamox.

Immediately after the initial therapy, when
fundoscopy shows boxcar segmentation in the
retinal arterioles, the patient should be
referred on an urgent basis to an ophthalmol-
ogist for an anterior paracentesis. In the
absence of a cherry-red spot and boxcarring
in the retinal arterioles, the patient should be
referred to a retina specialist for an urgent
timed fundus fluorescein angiogram to deter-
mine the site of the arterial block. The fundus
fluorescein angiogram in a CRA occlusion
will show a normal arm to eye circulation
time and choroidal phase and a delay in fill-
ing of the branches of the central retinal
artery. The fundus fluorescein angiogram in
an ophthalmic artery occlusion will show a
delayed arm to eye circulation time and
simultaneous delayed flow in both the
choroidal and retinal (CRA) circulation.

In CRA occlusion, in the late stage, where
a cherry-red spot is present, an anterior para-
centesis may be of little benefit because the
infarcted retina is probably already damaged
beyond recovery.'7 Nevertheless, in eyes that
have been blind for several hours heroic mea-
sures can be undertaken even if 24 hours
have elapsed since gratifying recovery of
vision has been reported in eyes treated 6, 8
and 12 hours after the event.'8

Heparin anticoagulation is useful in the
treatment of an impending CRA occlusion.
High dose systemic corticosteroids are essen-
tial in the therapy of suspected inflammatory
arteritis.
Management of patients with central reti-

nal artery occlusion must also include an
evaluation for associated hypertension, car-
diac disorders, arterial vascular disease, (oph-
thalmic, temporal and ICA), and the
presence of antiphospholipid antibodies.

Hypertension is an important factor in the
genesis of all strokes. The early detection of
hypertension, its vigorous treatment and close
surveillance may be expected to reduce the
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increasing prevalence of CRA occlusion.
Heart disease is frequently present in patients
with CRA occlusion. In a retrospective study
of patients with CRA occlusion, Appen et al 8
found that 30% of younger and 23% of older
patients had associated cardiac valvular dis-
ease. In a prospective study,19 56% of patients
under the age of fifty had a potential cardiac
source of embolus, compared with 24% in
the older age group. Aortic stenosis was the
most frequent lesion but mitral leaflet pro-
lapse was an isolated finding in ten patients.
The data emphasise the vital importance of
careful cardiac assessment, especially in
young patients.

Ophthalmic artery occlusion mimics a
CRA occlusion clinically and produces opaci-
fication of the infarcted retina. But, the typi-
cal cherry-red spot may be absent or
extremely indistinct due to coexisting infarc-
tion of the choroid. Optic atrophy and retinal
pigment epithelial changes develop subse-
quently and are present funduscopically.2022
A timed fundus fluorescein angiogram is the
test of choice to diagnose ophthalmic artery
occlusion. The flash electroretinogram is also
valuable and shows absence of both the a-
and b- waves.23 Ophthalmic artery occlusion
carries a very poor prognosis for vision,2' in
two isolated cases, however, vision recovered
from light perception vision to 20/3022 and
from an acuity of counting fingers at 6 inches
to 20/50 with the restoration of normal retinal
and choroidal blood flow.
An occlusion of the CRA may be the only

symptom of giant cell arteritis in 5-10% of
elderly patients and the risk of blindness in
the fellow eye is extremely high.
Diagnostically, giant cell arteritis is charac-
terised by an elevation of the erythrocyte sedi-
mentation rate (ESR) and the fibrinogen
level, and an inflammatory arteritis with giant
cells on histopathological examination of an
affected artery. However, a high index of sus-
picion clinically, with or without an abnormal
ESR and fibrinogen level is an indication for
immediate high dose corticosteroid therapy
(prednisone 80 mg daily until ESR starts to
fall, tapering to 15 mg daily as soon as ESR is
normal) pending a temporal artery biopsy.

Ipsilateral internal carotid artery stenosis
and/or ulceration may be the cause of a CRA
occlusion and auscultation of the neck, eyes
and head for a bruit is important.
Quantitative phonoangiography is useful in
the evaluation of a carotid bruit. The residual
lumen diameter at the point of stenosis can
be accurately estimated in about 90% of
patients. Other carotid non-invasive tests help
to determine if there is a haemodynamically
significant lesion. Periorbital Doppler ultra-
sonography reveals the direction of flow in
external carotid branches on the brow.
Reversal of flow indicates reduced pressure
in the internal carotid artery system.
Oculoplethysmography measures the relative
arrival time of the ocular pulse in each eye. A
delay of greater than 20ms is significant. This
is the most useful test for studying the deep
orbital circulation. B-scan ultrasonography is

also valuable to construct a real-time tomo-
graphic image of the carotid bifurcation.
Patients with significant medical risk factors
can also be studied non-invasively with mag-
netic resonance angiography (MRA) of the
neck and brain. Candidates for carotid
endarterectomy require carotid angiography.

In one study24 significant internal carotid
artery disease was found by carotid angiogra-
phy in nine of nine patients who had a CRA
occlusion. Three patients had complete
occlusion of the internal carotid artery on the
same side, 4 had significant stenosis, and 3
had evidence of an ulcerated plaque.

In a second report of 62 patients with CRA
occlusion25 25 patients had carotid angiogra-
phy and 56% of these had ipsilateral extracra-
nial internal carotid artery disease. Somewhat
surprisingly these patients generally did not
have carotid bruits and had normal findings
on non-invasive carotid tests. Ten of 14 had
ipsilateral carotid endarterectomy and were
found to have either an embologenic ulcerat-
ed plaque or tight ICA stenosis. In this study
11 of 62 patients had normal angiograms and
13 who did not have angiography had clinical
evidence of other "etiologic" factors. The
remaining 24 patients had no diagnostic work
up.

Occlusion of the CRA in association with a
complete occlusion of the ipsilateral internal
carotid artery may be due to propagation of
thrombus from the carotid siphon into the
ophthalmic artery.26 Combined data5242728
suggest that if no cause is apparent clinically
for the retinal stroke, and no alternative cause
is evident, it is likely that the ipsilateral
carotid artery is occluded or stenosed or
ulcerated and that one patient in seven will go
on to have a stroke.
CRA occlusion has also been shown to be

associated with elevated levels of antiphos-
pholipid antibodies (anti-cardiolipin anti-
body, and lupus anti-coagulant (IA)).29-32
Clotting studies [prothrombin time (PT),
partial thromboplastin time (PTT), and
platelet count], and tests for systemic lupus
erythematosus including antiphospholipid
antibodies are indicated in young adults,
especially women with CRA occlusion and
retinal vascular disease."' 34

PROGNOSIS
The prognosis for visual recovery in CRA
occlusion is extremely poor. Fifty eight per
cent of eyes are blind, only 21% of eyes retain
useful vision.

Branch retinal artery occlusion
CLINICAL SIGNS AND SYMPTOMS
The lodging of a calcific embolus in a branch
of the CRA, usually at a first or second order
bifurcation, produces sudden and permanent
loss of a sector of the visual field with retinal
infarction corresponding to the vascular terri-
tory of the arteriole (fig 2). Transient cerebral
ischaemic attacks or a stroke are rare preced-
ing symptoms in patients with branch retinal
artery (BRA) occlusion unless large numbers
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The management of acute visualfailure

Figure 2 Branch retinal artery occlusion with impaction oftwo emboli in the artery. The
retina shows an arcuate band of infarction.

of calcific emboli are released at the time of
aortic or mitral valve surgery. Amaurosis
fugax is the most common preceding visual
symptom (table 3).

PATHOGENESIS
The ophthalmoscopic appearance of a retinal
embolus can provide specific information
about the embolic material and its possible
source (table 2). Bright yellowish glinting
lipid emboli (Hollenhorst plaques) are the
most common emboli seen in the eye (fig 2).
They have been confirmed to be cholesterol
and they are associated with atheromatous
changes of the ipsilateral carotid artery or
aortic arch disease.35 36 Calcific emboli, in
contrast, are characteristically matt-white,
non-scintillating and somewhat wider than
the blood column. Calcific emboli may be
dislodged by the surgical manipulation of cal-
cified heart valves at the time of valvulotomy
or may occur spontaneously from rheumatic
valvular vegetation. Some of the circulating
microemboli that pass through the retina, so-
called migrant pale emboli, are believed to be
composed of platelets and their occurrence is
associated with thrombocytosis. The emboli
that occur after myocardial infarction fall into
the category of fibrin plugs. They are espe-
cially frequent in patients who have neurolog-
ical complications after open heart surgery.

Potential sources of emboli are: mitral-
annulus calcification causing cerebral and

Table 3 Preceding vascular events in occlusion of branch
and central retinal arteries*

Retinal artery occlusion

Branch ** Central***
Preceding event n = 68 n = 35

Amaurosis fugax 12 (18) 4 (11)
Transient cerebral ischaemia 8 (12) 1 (3)
Stroke 2 (3) 4 (11)
Ischaemic heart disease 15 (22) 2 (6)
Claudication 5 (7) 2 (6)

*Based on data in ref. 19. **43 male, 25 female patients;
mean age 55. Numbers in parentheses are percentages. ***23
male, 12 female patients; mean age 36.

retinal emboli in the elderly,37-39 and a pro-
lapsed mitral valve causing similar problems
in younger patients.'>4 In the case of embolic
seeding from a myxoma of the heart, the
embolus shares the histopathology of the
original tumour.7

DIAGNOSIS
A patient with a visible retinal embolus, even
though suffering no visual loss, should be
investigated urgently because of the risk of a
stroke. Each case warrants a general physical
examination with emphasis on the cardiovas-
cular and neurovascular systems. At the
Mayo Clinic,43 investigation includes oculop-
neumoplethysmography, carotid ultrasonog-
raphy and Doppler studies, and blood tests to
search for risk factors. If the patient is a can-
didate for endarterectomy, magnetic reso-
nance angiography of the neck and brain
and/or carotid angiography are advisable.

In patients with retinal emboli, especially
calcific emboli, the investigative work up
should focus on the heart valves. (table 4)
Two-dimensional echo studies may reveal
thickened, calcified valve leaflets or a tight
calcified annulus.

MANAGEMENT
The management of an embolic BRA occlu-
sion is dictated by the patient's vascular sta-
tus. A carotid endarterectomy is the
treatment of choice in a patient with a high-
grade carotid artery stenosis and/or severe
atheromatous ulceration. Anticoagulation
with coumadin or aspirin is a conservative
alternative for carotid occlusion without sig-
nificant stenosis or ulceration.

Surgical treatment of a cardiac source of
emboli, that is, aortic and/or mitral valve dis-
ease, is only warranted if the patient also has
significant cardiac symptoms. Subsequent
retinal embolisation from another calcific
embolus is rare and a patient with an isolated
calcific retinal embolus can usually be fol-
lowed without treatment. Anticoagulation is
advisable, however, in patients with atrial fib-
rillation. No treatment is recommended in
patients with idiopathic emboli and a normal
cardiac rhythm.

PROGNOSIS
Savino et al 28 reported that patients with reti-
nal infarcts and visible emboli showed a
shortened survival compared to age- and sex-
matched controls, (59% versus 75%, over

Table 4 Clinicalfindings in occlusion of branch and
central retinal arteries

Retinal artery occlusion

Branch Central
Clinicalfinding n = 68 n = 35

Hypertension 17 (25)** 20 (57)
Carotid bruit 12 (18) 5 (14)
Visible retinal embolus 46 (68) 4 (11)
Cardiac valvular abnormality 23 (34) 6 (17)

*Based on data in ref. 19
**Numbers in brackets are percentages.
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Figure 3 Diagrammatic
representation of the
locations of the watershed
zone (arrows and shaded
areas) between the medial
and lateral posterior ciliary
arteries in human eyes. In
the upper left illustration,
the shaded area represents
the location where the
watershed zone may be
situated anywhere within
this area. The remaining
five illustrations are
examples of the variations
in the location. (From
reference 45, with
permission.)

nine years) and that a visible retinal embolus
predicted a dramatic reduction in survival
(44%). When no embolus was visible, more
patients survived. Death was related in most
cases to cardiac infarction.

Anterior ischaemic optic neuropathy
Anterior ischaemic optic neuropathy due to
acute infarction of the optic nerve head is a
common cause of sudden persistent visual
failure in patients past middle age.44
The blood supply of the optic nerve head is

primarily derived from choroidal and posteri-
or ciliary branches of the ophthalmic artery.
The posterior ciliary arteries arise from the
ophthalmic artery as independent branches,
or in common with other branches of the
ophthalmic artery and may number two (in
48%), three (in 39%) or four branches (in
8%). There are usually only two posterior cil-
iary arteries, a medial posterior ciliary artery
and a lateral posterior ciliary artery. These
vessels are end arteries, so that the border
zone between the areas of the supply of the
medial PCA and the area of supply of the lat-
eral PCA is a watershed zone. The lateral and

Figure 4 Anterior
ischaemic optic neuropathy
with pale swelling of the
optic disc andflame
shaped peripapillary
haemorrhages.

...'::

''..., !..

medial PCAs supply the corresponding half
of the choroid. In humans the watershed zone
may be located anywhere between the fovea
and the nasal border of the optic disc (fig 3).4
The position of the watershed zone is of great
clinical significance because it determines the
extent of involvement of the optic nerve head
by ischaemia following an occlusion of one of
the two main posterior ciliary arteries.45 4S48

CLINICAL SIGNS AND SYMPTOMS
Anterior ischaemic optic neuropathy occurs
most often in patients over the age of 40.
Typically, sudden, painless visual field loss,
an altitudinal field defect, and pallor and
swelling of the optic disc occur. Rarely, optic
disc changes precede visual loss.
Occasionally, visual loss may progress over
1-7 days.
The ischaemic optic disc has a characteris-

tic appearance on funduscopic examination.
Usually there is no significant hyperaemia,
and even in the early stages the disc tends to
be pale. Both the swelling and the pallor may
be sectorial, affecting only the superior or
inferior half of the disc head. Superficial
flame shaped haemorrhages are frequently
present, mainly along the peripapillary capil-
laries (fig 4). When the disc oedema begins to
subside, optic atrophy develops and optic disc
cupping, similar to that seen in glaucoma,
may occur.

In rare cases, embolic ischaemic optic neu-
ropathy can be diagnosed funduscopically by
the presence of ischaemic disc swelling and
emboli in the branches of the CRA.

PATHOGENESIS
Anterior ischaemic optic neuropathy (AION)
occurs in two forms: 1) non-arteritic (median
age fifty six years) in which the risk factors are
diabetes mellitus in younger patients and
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hypertension in older patients;49-53 and 2) An
arteritic variety due to giant cell arteritis
(median age seventy-four years). Symptoms
of giant cell arteritis, anorexia, malaise, proxi-

mal arthralgia, myalgia, headache, jaw claudi-
cation and an elevated ESR and/or fibrinogen
level, are indications for prompt systemic cor-

ticosteroid therapy and a temporal artery
biopsy. Arteritic ischaemic optic neuropathy
may affect the contralateral eye and cause

blindness in 40% of cases.

Systemic conditions in association with
non-arteritic AION include collagen vascular
diseases, such as systemic lupus erythemato-
sis and polyarteritis nodosa, arterial hypoten-
sion during surgical procedures, renal
haemodialysis or massive haemorrhage and
haematological disorders such as sickle-cell
trait, polycythaemia, thrombocytopenic pur-

pura, leukaemia and various types of
anaemia. Ocular factors include no cup or

only a small cup in the optic disc,5' 4 raised
intraocular pressure and marked optic disc
oedema. In non-arteritic AION about 50% of
cases develop second eye involvement after
an interval that can range from months to
years.

Embolism has not been thought to be a

major factor in the pathogenesis of AION
until relatively recently. Eagling et aP5 studied
forty patients (56 eyes) with AION and found
only two patients with retinal emboli.
Liberman et aP6 published one of the early
reports demonstrating multiple emboli
occluding small-vessels that had led to retro-
lamina infarction of the optic nerve. Burde et

aP'0 described a patient with metastatic chon-
drosarcoma with clinical findings of AION
and compromised retinal blood flow.
Histological sections of the eye revealed
emboli in the short posterior ciliary arteries as

well as in the choroidal vessels and CRA.
Portnoy et aFP7 described a man with choles-
terol emboli within the retinal vasculature
combined with a clinical picture ofAION and
choroidal non-perfusion demonstrated by
FFA. In this patient the source of the multi-
ple emboli was an ulcerating plaque in the
ipsilateral left carotid artery. I have seen three
cases of AION combined with retinal and
posterior ciliary artery emboli, post coronary

artery bypass surgery. Choroidal infarction
was detected in each case by fluorescein
angiography.58

DIAGNOSIS
The diagnosis of AION is based on the pres-

ence of an altitudinal or complex nerve fibre
bundle field defect, ischaemic swelling of the
optic disc and peripapillary haemorrhages. In
nonapoplectic AION with progressive visual
loss, compression of the nerve by a mass

lesion must be ruled out by a gadolinium
MRI of the optic nerve and chiasm.

MANAGEMENT
Diagnostic studies are urgently required in all
cases of AION. They include a complete
blood count, ESR, fibrinogen level, auscula-
tion of the heart, neck, eyes and head and

carotid noninvasive studies, including tran-
sorbital Doppler. A temporal artery biopsy is
indicated when there is a high index of clini-
cal suspicion of temporal arteritis. A cardiac
work up and MRA of the neck and brain are
indicated when AION is thought to be
embolic. In non-arteritic AION, tests should
also be directed towards the detection of
hypertension, diabetes mellitus and hyperlipi-
demia.

Urgent high dose corticosteroids pending a
temporal artery biopsy are the treatment of
choice in arteritic AION. Embolic AION,
when symptomatic of ipsilateral carotid
atheroma should be managed according to
the severity of the carotid disease.

Unfortunately, there is no effective treat-
ment for non-arteritic AION. The use of
optic nerve sheath decompression for treat-
ment of progressive non-arteritic AION is
highly controversial,59 60 and corticosteroids
are of questionable value, although they are
frequently used when the second eye becomes
involved.

PROGNOSIS
The prognosis for recovery of vision in AION
is poor, particularly in patients with the
arteritic variety due to giant cell arteritis.
The long term clinical course of patients

with AION is not well documented. In one
follow up study of 205 patients with nonar-
teritic AION there was a slightly greater inci-
dence of stroke and myocardial infarction
than expected but no greater mortality.6' In a
retrospective study of 71 patients with non-
arteritic AION the data showed a 2-3 fold
higher myocardial and cerebral infarction
mortality than expected.62

Summary
This review of acute visual failure covers the
clinical manifestations and management of
ocular strokes CRA occlusion, BRA occlusion
and AION.
The diagnostic process for each patient

requires meticulous attention to:
1 Blood pressure, heart rate and rhythm,

palpation of the temporal arteries, and aus-
cultation of the heart, neck, eyes and head.

2 Dilated funduscopic examination.
3 Immediate blood tests: complete blood

count, PT, PTT, platelet count, ESR, fib-
rinogen level, fasting blood sugar, cholesterol,
triglyceride and blood lipids. A test for
antiphospholipid antibodies (ACLA and LA)
is recommended in unexplained cases of
CRA occlusion.

Non-invasive investigations should utilise a
battery of tests:

1 Carotid non-invasive studies; the useful
tests give information about the presence of a
haemodynamic lesion (Dopper ultrasonogra-
phy and oculoplethysmography), analyse the
bruit to determine the residual lumen diame-
ter (phonoangiography), or image the artery
with ultrasound (B-Scan ultrasonography).

2 Two-dimensional echocardiogram
Invasive investigations are required in

selected patients:
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1 A temporal artery biopsy
2 A carotid arteriogram if the patient is a

candidate for endarterectomy. The patient
can be screened first with a non-invasive
MRA of the neck and brain.

3 A timed FFA, particularly in cases of
CRA occlusion when occlusion of the oph-
thalmic artery is suspected, in cases of AION
of possible embolic origin or in AION to doc-
ument the position of the watershed zone of
the choroidal circulation and its relation to
the optic nerve head.

Emergency treatment in CRA occlusion is
designed to lower intra-ocular pressure and
dislodge the embolus. In impending CRA
occlusion heparin is useful. Urgent systemic
corticosteroids are needed when CRA occlu-
sion, or AION are due to arteritis. In other
situations treatment is directed towards pre-
venting recurrence or involvement of the
other eye by reducing or eliminating identi-
fied risk factors.
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