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Factors associated with poor visual outcome in acute
retinal necrosis

Toshihiko Matsuo, Kayoko Morimoto, Nobuhiko Matsuo

Abstract
We reviewed 22 consecutive patients (26 eyes)
with acute retinal necrosis to elucidate
whether there was any sign at an early stage to
predictpoorvisual outcome. Final visual acuity
of the patients fell into two groups, one worse
than 20/600 (15 eyes) and the other better than
20/30 (11 eyes). The patients with poor visual
outcome showed diffuse retinal arteritis or
arterial obliteration which was associated with
reduced amplitude of electroretinographic a
and b waves and elevated levels of circulating
immune complex, even at an early stage when
retinal exudates were still localised to the
peripheral findus. The retinal exudates in
these patients extended rapidly to the posterior
pole. In contrast, the patients with good visual
outcome showed retinal arteritis limited within
retinal exudates throughout the course. These
signs at an early stage can be used as prognostic
factors to manage patients with acute retinal
necrosis more constructively.
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In acute retinal necrosis isolated exudates
occurring initially in the peripheral retinabecome
confluent and extend to the posterior pole. The
retinal exudates are usually associated with
retinal vasculitis in varying degrees and anterior
segment inflammation.' 5 Most patients with
acute retinal necrosis have a poor visual outcome
due to traction or rhegmatogenous retinal
detachment. Recently, we proposed a mild type
of acute retinal necrosis which took a self-
limiting course and had good visual outcome.6 If
we can predict whether a given patient with acute
retinal necrosis on his/her initial visit will take a

fulminant course or not, we can manage the
patient more constructively. To this end we
reviewed patients with acute retinal necrosis to
elucidate the following two points: (1) Which
clinical characteristics are associated directly
with poor visual outcome? (2) Is there any sign
on initial visit to predict poor visual outcome?

Patients and methods
We reviewed 22 consecutive patients (26 eyes)
with acute retinal necrosis seen in Okayama
University Hospital during 1974-89. The six
patients reported previously as proposed mild
type of acute retinal necrosis6 were included in
the study as well as other unreported patients.
The charts were checked retrospectively for the
following items: age, sex, laterality, year and

month of onset, place of onset, initial signs,
examinations on initial visit, pathogenic virus,
and clinical course. Information on initial signs
checked included aqueous cells, mutton fat
keratic precipitates, intraocular pressure, the
extent of retinal arteritis and phlebitis, and
retinal area ofinvolvement with exudates. Special
examinations checked were amplitude of electro-
retinographic a and b waves, erythrocyte sedi-
mentation rate, and levels of circulating immune
complex (determined by Clq binding assay), c-
reactive protein, and serum IgG. Electroretino-
graphic amplitude was expressed as the ratio of
the amplitude between an affected eye and a
fellow eye in unilateral involvement, and, in
cases of bilateral involvement, as the ratio
between the amplitude ofan affected eye and the
mean amplitude of all the unaffected eyes.
Findings checked in the clinical course were
speed of retinal exudate extension, final retinal
area involved with exudates, final location to
which retinal exudates extended, and develop-
ment of vitreoretinal adhesions.
The areas ofretinal exudates on the initial visit

and on the day when the exudates stopped
extending were estimated roughly from fundus
charts and/or panoramic fundus photographs
and expressed as a percentage of total retinal
area. The extending area of retinal exudates was
denoted by subtracting the area of retinal
exudates on the initial visit from the area on the
day when retinal exudates stopped extending.
The speed of extension of retinal exudates was
calculated by dividing the extending area of
retinal exudates by days required for extension -
that is, days from initial visit to the day when
exudates ceased extending. How posteriorly
retinal exudates reached was expressed as
follows: (I) exudates were restricted to the area
between the ora serrata and vortex veins; (II)
exudates extended into the area between vortex
veins and vascular arcades; (III) exudates
extended further beyond vascular arcades. Group
II was divided further into Ift, where exudates
involved the whole 3600 of area II and Ilp, where
exudates involved partial degrees of area II.

Retinal arteritis in this study included
sheathing ofretinal arteries observed by ophthal-
moscopy, arterial obliteration, or dye leakage
from retinal arteries demonstrated by fluorescein
angiography. Retinal phlebitis indicated
perivenous haemorrhage, sheathing, or dye leak-
age. The extent of retinal arteritis and phlebitis
was expressed as those limited within retinal
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exudates or those observed diffusely from the
optic disc. Vitreoretinal adhesion was confirmed
echographically or by Goldmann's three-mirror
examination.

Pathogenic virus was determined on the basis
of (1) more than four times increase in aqueous
titre to virus in convalescent phase compared
with that in acute phase; (2) markedly raised titre
in vitreous fluid obtained in vitrectomy; (3)
significant ratio of aqueous antibody titre to
serum antibody titre corrected by each IgG level.

All the patients were given a large dose of
steroid (usually a drip infusion of prednisolone
tapered from 200 mg daily dose) combined or
uncombined with acyclovir. Before the intro-
duction of acyclovir to clinical practice a steroid
had been given in combination with aspirin,
plasma exchange, and other measures. We have
recently used the maximum dosage of acyclovir,
namely, 1500 mg/day for two-four weeks, while
previously we had used rather smaller doses,
500-750 mg/day, when acyclovir had just been
introduced. The patients in this study under-
went surgical treatment such as scleral buckling,
vitrectomy, gas tamponade, or silicone tampon-
ade only when they developed retinal detach-
ment. Neither prophylactic surgery nor laser
photocoagulation was performed. In order to
examine the therapeutic effect the final visual
acuity was plotted against the daily dose of
acyclovir and the duration of the disease from its
onset (record of symptom) to the day when the
above-mentioned therapy was started.

Results
The age of the 22 patients (11 male and 11
female) ranged from 21 to 85. Four patients had
involvement of both eyes and 18 patients
unilateral involvement (in 10 patients the right
eye and in eight patients the left eye). The
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Figure 2 Retinal exudates extend rapidly in patients with
poor visual outcome, but slowly in those with good visual
outcome.

patients fell into two groups, those (11 eyes) with
final visual acuity better than 20/30 and those (15
eyes) with final visual acuity worse than 20/600
(Figure 1). Thirteen eyes out of 15 with poor
visual outcome developed rhegmatogenous and/
or traction retinal detachment, while the other
two showed macular involvement with exudates.
The patients older than 50 years had a poor visual
outcome (Fisher's exact probability test,
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Figure 3 Final retinal area involved with exudates is large
in patients with poor visual outcome, but small in patients with
good visual outcome.
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Figure 4 Retinal exudates extend to posterior pole in patients
with poor visual outcome.

p<001). There was no sex difference between
those with good and poor visual outcome.
The speed of extension of retinal exudate was

significantly faster in patients with poor visual
outcome (mean, 10% of total retina/day) than in
those with good visual outcome (mean, 1% of
total retina/day) as shown in Figure 2 (a signifi-
cant difference by Fisher's exact probability test,
p<0 01). The final retinal area involved with
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Figure S Patients with,poor visual outcome show diffuse
retinal arteritis even on initial examination.
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Figure 6 There is no relationship between pathogenic virus
and visual outcome. VZV=varicella zoster virus.

exudates was large in the group with poor visual
outcome (mean, 60% of total retina), and small in
the group with good visual outcome (mean, 20%)
as shown in Figure 3 (significant difference in
Fisher's exact probability test, p<0O005). The
group with poor visual outcome showed a signifi-
cantly higher rate of posterior pole involvement
than did the group with good visual outcome as
shown in Figure 4 (significant difference by
Fisher's exact probability test, p>0005).
Vitreoretinal adhesion was found in 13 eyes
(87%) of the group with poor visual outcome in
contrast with one eye (9%) in the group with
good visual outcome (significant difference by
Fisher's exact probability test, p<0 005).
The visual outcome was poor in the 14 patients

out of 16 who showed retinal arteritis diffusely
from the optic disc even on initial examination
when retinal exudates were still localised to the
peripheral fundus (Fig 5). In contrast, the visual
outcome was good in the nine patients out of 10
who showed retinal arteritis limited within the
exudates or no apparent arteritis on initial
examination (significant difference by Fisher's
exact probability test, p<O001). The retinal
phlebitis was limited within retinal exudates in
every patient regardless of the poor or good
visual outcome.
The amplitude of electroretinographic A wave

on initial examination was significantly high in
the group with good visual outcome (mean of
affected eye/unaffected eye ratio 0 73 range 0 5-
0 98), compared with that in the group with poor
visual outcome (mean of the ratio 0-28, range
0-0 5) (significant difference in Student's t test,
p<OOS). The same tendency was also found in
the amplitude of electroretinograph b wave.
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Figure 7 Maximum dose ofacyclovir does not necessarily
lead to good visual outcome.

The levels of circulating immune complex on
initial examination were higher in the group with
poor visual outcome (mean 4.3 mg/l, range 1 4-

7-6 mg/l) than in the good visual outcome group
(mean 3 0 mg/l, range 1-0O6-4 mg/l), though the
difference was not statistically significant.
What were the causes of the reduced ampli-

tude of electroretinographic waves on initial
examination? A large retinal area ofinvolvement
with exudates was naturally accompanied by
reduced electroretinographic amplitude, but it

should be noted that there were a group of
patients showing the low amplitude in spite of
limited area of retinal exudates. Such a low
amplitude of the electroretinographic waves in
these patients could be attributed to retinal
arteritis spreading diffusely from the optic disc,
from the following results: the retinal arteritis
spreading diffusely from the optic disc was
associated with the lower amplitude of electro-
retinographic a wave (mean of affected eye/
unaffected eye ratio 0-29, range 0-0 5), while no
retinal arteritis or arteritis limited within the
exudates was associated with the higher
amplitude (mean of the ratio 0-84, range 07-
0 98) (significant difference by student's t test,
p<001). Furthermore, the levels of circulating
immune complex were higher in the patients
with retinal arteritis spreading diffusely from the
optic disc (mean 4-3 mg/l, range 1 4-7-6 mg/l)
than in the patients with no arteritis limited
within the exudates (mean 3 0 mg/l, range 1 -0-
6-4 mg/l), though the difference was not statisti-
cally significant.

Factors which had no relationship with final
visual acuity were pathogenic virus (Fig 6), sex
difference, place of onset year and month of
onset, such signs on the initial visit as the extent
of aqueous inflammatory cells, presence of
mutton fat keratic precipitates, and intraocular
pressure, and such examinations on the initial
visit as levels of c-reactive protein and serum
IgG, and erythrocyte sedimentation rate.
To examine the effect of acyclovir the final

visual acuity was plotted against the daily dose of
acyclovir (Fig 7). Large doses of acyclovir could
not stop the extension of retinal exudates, which
led to poor visual outcome, while there were
patients who had good visual outcome without
the administration of acyclovir. Figure 8 shows
the effect ofearly therapy on final visual outcome.
Early initiation of intensive therapy did not
necessarily lead to good visual outcome.
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Discussion
In the patients with poor visual outcome the
retinal exudates extended rapidly, involved large
areas of the retina, including the posterior pole,
and developed vitreoretinal adhesion at a high
rate, as opposed to the patients with a good visual
outcome. Direct causes of poor visual acuity
were traction and/or rhegmatogenous retinal
detachment and macular involvement, with
exudates resulting from above characteristics.

It should be noted that retinal arteritis
(sheathing, fluorescein dye leakage, and/or
arterial obliteration) was diffuse from the optic
disc in the patients with poor visual outcome
even on initial examination when retinal exudates
were still localised to the peripheral fundus. In
contrast, the patients with good visual outcome
showed retinal arteritis limited within the
exudates throughout the course. The mani-
festation of diffuse retinal arteritis on initial
examination was accompanied by reduced
amplitude of electroretinographic a and b waves,
and elevated levels of circulating immune
complex. Therefore the extent ofretinal arteritis,
amplitude of electroretinogram, and levels of
circulating immune complex at an early stage of
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acute retinal necrosis can be used as prognostic
factors to predict the clinical course and visual
outcome.

Ifwe see patients with good prognostic factors,
we can treat with ordinary combinations of
steroid and acyclovir. But in patients with poor
prognostic factors we have to consider, in
addition to acyclovir and steroid, prophylactic
encircling procedures, laser photocoagulation,
or early vitrectomy for vitreoretinal adhesions
before they develop retinal detachment.'

Diffuse retinal arteritis and arterial obliteration
could result in large areas of hypoxic retina
leading to low amplitude of the electro-
retinogram. We previously demonstrated that
circulating immune complex obtained by plasma
exchange in acute retinal necrosis contained
herpes virus antigens.910 Elevated levels of
circulating immune complex would be either the
result or the cause of extensive inflammation in
retinal vascular walls. Extensive inflammation
with herpes virus and consequent immune
response in the retina may release large amounts
of immune complex into the circulation, which
would further disseminate immune-complex-
induced inflammation along the vascular wall of
the retina. Conversely, infection of the retinal
vascular wall with herpes virus and the following
immune response may lead to liberation of a
large amount of immune complex into the
circulation. In either case the patients with
extensive retinal arteritis and high levels of
circulating immune complex would have
extensive infection with herpes virus and strong
immunological reaction by the host. Recently,
Forster and associates described two patients,
both seropositive for human immunodeficiency
virus, who developed retinal necrosis limited to
the outer retina and sparing the retinal
vasculature during systemic herpes zoster infect-
ion."I The fact that retinal arteritis was absent in
the immunocompromised state, such as that due
to the acquired immunodeficiency syndrome,
suggests further that the immune response plays
an important role in causing the retinal arteritis
usually observed in acute retinal necrosis
occurring in otherwise healthy people.

Initiation of intensive therapy at an early stage
of the disease would not necessarily lead to a
good visual outcome. Maximum doses of

acyclovir combined with steroid will not stop the
rapid extension of retinal exudates in some
patients, while in other patients retinal exudates
extended very slowly with steroid only. These
facts support the notion that acute retinal necrosis
in itself may have a continuous range of severity
varying from mild to fulminant. Since the
patients fell into two groups, with good and poor
final visual acuity, it is convenient to classify
acute retinal necrosis roughly into a fulminant
type and a mild type, as we proposed previously.6
The difference in severity of the disease could be
attributed to different virulence of herpes virus
and/or different extent ofhost immune response.
Human leucocyte antigens may underlie this
varying severity of acute retinal necrosis, which
will be described in another report.
The statistical results in this study were

obtained from patients who were not treated in
exactly the same way. In addition we did not
consider other clinical factors, such as the
presence of complete posterior vitreous detach-
ment before onset of the disease, which might be
important for visual outcome.6 These factors, if
considered, may modify the statistical results,
which must await future studies.
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