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Immediate toilet and suture was undertaken
and the multiple lacerations were sutured even
though the tissue appeared non-viable. He was
transfused with 3 pints of blood followed by an
intravenous regime of Dextrose and normal saline
for 24 hours. Inspite of the I/v regime the blood
pressure remained low (systolic 60-100; diastolic
40-70) for about 12 hours following the accident.

On the 2nd post-operative day, slough from
the wound was excised and again 3 pints of blood
were transfused because of hypotension due to
generalised oozing following surgery.

The right upper limb was amputated (Fig. I) on
the 4th post-operative day and 2 pints of blood
were infused during surgery.

2 days later, after dressings were changed, he
had another episode of hypotension and again had
2 pints each of packed cells and whole blood trans-
fused. Following this he gradually improved.

Eleven days after the accident he complained
of blurring of vision in both eyes; more so in the
right eye, following amputation of his limb. Exami-
nation showed that the visual acuity in the right eye
was hand movement only and in the left 6/9. The
right pupil was dilated with an afferent pupillary
defect (N{arcus-Gunn pupil). The fundus showed
mild optic disc pallor with very narrow retinal
arteries together with some whitening of the vessels
in the peripapillary region. (Fig. 2). The retinal
veins were normal. The retina was greyish-white
in colour and the macula oedematous. No cherry
red-spot was seen. The left eye was normal.
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Introduction
OCCLUSION OF the central retinal artery, is
usually associated with arteriosclerosis, hypertension,
diabetes and giant cell arteritis. Occasionally it
may be due to an embolus, lodged at the level of the
lamina cribrosa, arising most commonly from the
heart or diseased carotid arteries. Rarely central
retinal artery occlusion (C.R.A.O.) *ry be seen in
carotid stenosis, migraine, connective tissue disease,
polyarteritis, blood dyscrasia or following massive
haemorrhage. The clinical picture seen in the
fundus is one of retinal infarction with whitening of
the retina mainly due to cloudly swelling in the
ganglion cells, narrowing of the retinal arteries and a

cherry red-spot at the macula. To date, the various
therapeutic measures undertaken in the treatment
of this condition have brought about little success
and vision is invariably lost with this episode.

This paper reports a case of C.R.A.O. due to
prolonged repeated hypotensive episodes in a patient
following massive blood loss.

Case Report
T.L.N., 33 year old Chinese male, on 1.7.75

while working in a steel mill caught his right upper
limb in a roller machine. He was admitted into
hospital in hypovolaemic shock with a BP 70140,
and a pulse rate of l2}lmin. There was complete
loss of skin over the hand and forearm up to the
elbow, together with laceration and contusion of
the muscles.

Radiological examination revealed no fracture
of the forearm bones. The hand showed commu-
nited fracture of all the phalanges with avulsion of
the bones.

and
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(Fig. 3). A diagnosis of C.R.A.O. was made and
as the' fundus ippearance was that of a retinal
vascular accident some days previously no active
treatment was undertaken. His visual acuity has
remained unchanged during a follow-up period of
over 6 months.

Fig. 2
Right Fundus

Optic disc pallor and rnarked narrowing of the retinal
ar:teries is evident (white arrow) with sorne sheathing
of the peri-papillary retinal arteries (black arrow).
Retinal- veins are of norrnal calibre. Pigrnentaty
mottling is seen around the macula.

The patient, 
"rr." 

rliial"r^ amputation.

Discussion
Sudden loss of vision following haemorrhage

may be due to a retinal vascular accident, ischaemic
optic neuropathy (ischaemic papillopathy) or to
visual cortex ischaemia.

Retinal arterial accidents are a well known
entity. The classical picture of C.R.A.O. as

described by von Graefe (1859) is one of mild disc
pallor, retinal arterial narrowing with occasional
segmentation of the blood column, (boxcar appear-
ance) greyness of the retina together with a cherry-
red spot at the macula. Occasionally a different
picture of retinal ischaemia with widespread cotton-
wool spots in the posterior pole and slight narrowing
of the retinal arteries may be seen together with
easily elicited pulsation of the central retinal artery
at the disc on minimal digital pressure on the globe.
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FiE. 3
Normal Left Fundus



With blood loss, ischaemic papillopathy is
more common than C.R.A.O. This was well docu-
mented by Gowers (1879). A pale swollen disc
usually associated with superficial haemorrhages at
the disc margin together with loss of vision and
an altitudinal field defect is pathognomonic. The
retinal arteries are of normal calibre but the veins
may be fuller due to impedance of blood flow caused
by an oedematous disc or rarely segmental super-
ficial haemorrhages resembling a branch vein
occlusion may be seen. This is an acute infarction
of the optic nerve head (Hayreh 1974) due to occlu-
sion of the small branches of the posterior ciliary
arteries which supply the terminal portion of the
optic nerve.

C.R.A.O. following haemorrhage is rare con-
sidering the frequency of hypotension due to blood
loss. Recurrent haemorrhages associated with pro-
found hypotension are more prone to affect vision
and this is usually lost between the 3rd and 5th day.
(Duke-Elder 1967). In Terson's series nearly 40o/o

of cases had visual loss between the 3rd and 16th day
(1922). In our patient this occurred sometime
after the 5th day.

Treatment
If vision is to be saved, treatment must be

instituted immediately or at least within a few hours,
if not irreversible damage to the retina occurs.
Numerous agents have been used or suggested in
the active treatment of this condition. Vasodilators,
ocular massage, paracentesis, stellate ganglion blocks,
retrobulbar tolazoline (Priscol), I/v dextran, inhala-
tion of carbon dioxide and hyperbaric oxygen have
all been tried and some improvement has been
claimed (Simmonds, 1962) bt up to the present
no simple effective therapy has merited much
success. All these measures have been undertaken
to increase the perfusion pressure of the retinal
circulation by lowering the intraocular pressure,
increasing oxygenation of the blood and by dilatation
of the arteries.

Retinal arteries do not possess a sympathetic
nerve supply (Laties, 1967) so that stellate ganglion
blocks, which prevent sympathetic neuro trans-
mission, have no action in increasing the calibre of
these arteries but may alleviate the condition by
dilating the ophthalmic artery and so increase blood
flow into the eye. Oxygen breathing causes narrow-
ing of the retinal vessels; this vaso constriction being
probably regulated by the accumulation of local
metabolic products within the retina. Hyperbaric
oxygen at 2.5 atmosphere has also been tried but
retinal arteries undergo vaso constriction. Choroidal

Inhalation of 7o/o carbon dioxide, which is the
recommended concentration, again has maximal
efiect on cerebral blood vessels. Frayser and Hickam
(1964) showed an increase in retinal blood flow but
failed to show any significant increase in the calibre
of retinal arteries, 

-following inhalation of l0o/o
carbon dioxide. Glyceryl trinitrate (GTN) which
is a powerful coronary vaso dilator acts mainly on
retinal veins and dilates them by about 5o/o. Intra-
venous hydralazine, a potent hypotensive and vaso-
dilator, in a recumbent patient, produces a fall in
blood pressure and an 

-increaseln 
calibre of retinal

arteries but this mainly affects the smaller retinal
vessels (Pickering, 1969). Paracentesis of the anterior
chamber done as an immediate procedure in an
acute C.R.A.O. of a few minutes duration, increases
retinal blood flow and may "unblock" the artery.
ffytche et al. (1974) has shown that this procedure
only increases retinal blood flow by 20o/. and that
firm digital massage of the globe can through reactive
hyperaemia, increase retinal blood flow by more
than 80o/o; this being achieved by sudden lowering
of the intraocular pressure following short periods
of elevation.

blood flow and oxygenation, on the other hand, is
increased and thii-can provide nearly the total
oxygen requirement of the retina. (Anderson et a/,

196s).

With all the drugs and procedures available to
us the most simple and effective immediate measures
which should be instituted within 24 hours of the
acute episode and can be carried out by any doctor,
is to lii the patient flat, massage his eyeball and
administer intravenous acetazolamide 500 mgm.
(Diamox). Massaging of the globe should be done
firmly with the index fingers and should be con-
tinued by the patient himself while the injection is
being prepared. This technique may produce a

drof iir intraocular pressure of between 6 and
15 mm Hg. Further ictive measures can be carried
out in hoipital and every effort should be made to
lower the intraocular pressure using intravenous
osmotic diuretics e.g.20o/o mannitol. If no imp.rove-
ment in the retinal-circulation is seen after 24 hours
of active treatment this should then be discontinued
and treatment directed towards any associated
systemic disease.

Summary
A case of central retinal artery occlusion follow-

ing haemorrhage is described. Visual loss was
total in the affected eye. The various emergency
measures in the treatment of this condition are
discussed.
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