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Acute retinal necrosis
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SUMMARY We treated 2 patients with unilateral acute retinal necrosis in association with uveitis.
The disorder began as anterior uveitis, secondary glaucoma, and retinal vasculitis, and then
developed into retinal necrosis within a few months. The aetiology was obscure and the appropriate
treatment debatable. We also review reports of patients showing the same clinical characteristics,
termed Kirisawa-type uveitis and bilateral acute retinal necrosis, and believe the disorders to be
identical.

Occasionally unilateral acute retinal necrosis has been
associated with uveitis. Clinically the retina becomes
destroyed within a few months following uveitis and
retinal vasculitis, though the cause is obscure. About
30 cases have been reported that show the same
clinical picture. The terminology of the disorder,
however, is controversial. Kirisawa-type uveitis has
been adopted in the Japanese literature,'-5 while
necrotising vaso-occlusive retinitis6 and bilateral
acute retinal necrosis (BARN)"^ are used in the
American and European literature. More recently
bilateral acute vascular retinal necrosis has been
used. 1'
We believe that the differences between Kirisawa-

type uveitis and BARN are superficial and do not
warrant a separate classification.

Case reports

CASE 1
A 20-year-old man was first seen on 13 October 1980
with a 3-day history of redness and aching in the left
eye. Visual acuity was 25/20 OD and 20/20 OS. The
left eye had a slight degree of ciliary injection,
anterior uveitis with cellular floaters (1+), fine
keratic precipitates (2+), and increased intraocular
pressure (28 mmHg). There was a cellular reaction in
the vitreous but no posterior synechiae of the iris.
Yellowish-white exudations and perivascular haem-
orrhages were noted in the peripheral fundus (Fig. 1).
Fluorescein angiography showed extravasation from
the retinal arteriolar vessels (Fig. 2). The right eye
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was normal except for a small pigmented patch in the
peripheral fundus.
No systemic abnormality was found. Red and white

blood cell counts, haemoglobin, urea and electrolyte
levels, and the erythrocyte sedimentation rate were
within normal limits. Protein electrophoresis showed
a normal value. Serological tests for syphilis and
toxoplasmosis and a skin test for tuberculosis were
negative. The rheumatoid arthritis latex test was
negative, and antistreptolysin-O was normal. Blood

Fig. 1 Case]. Fundus pictureoflefteyeon l70ctober 1980
shows perivascular haemorrhage.
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Fig. 2 Case 1. Fluorescein angiogram ofleft eye on 17
October 1980 reveals extravasation ofdyefrom the vessel
walls.

cultures were sterile. Serum complement fixation
tests for herpes simplex virus, herpes zoster virus,
influenza virus, adenovirus, and cytomegalovirus
were examined 1, 3, and 6 weeks after the onset, but
the titres were low. Hepatosplenomegaly was not
observed. There was no history of oral aphthous

Fig. 3 Case 1. Fluorescein angiogram ofleft eye on 27
October 1980 demonstrates nonperfused areafrom the
midperiphery to the equator, and intense extravasation from
the rest ofthe vessels.

Fig. 4 Casel. Fundus picture oflefteyeon270ctober 1980
discloses increase in retinal haemorrhages and yellowish
exudates.

ulcer, erythema nodosum, arthralgia, or phlebitis.
X-rays of skull, sinuses, and chest were normal. A
clinical diagnosis of anterior uveitis, secondary
glaucoma, and retinal vasculitis was made.
The patient was treated with local cycloplegics,

topical and systemic corticosteroids, and oral
acetazolamide. one week after the onset of therapy
the inflammation of the anterior segment was minimal
and the intraocular pressure of the left eye decreased
to a normal level. On 22 October yellowish exudates
and retinal haemorrhages started to increase
gradually. Cephalosporin 4 g/day and prednisolone
150 mg/day were started as vision in the left eye
decreased to 20/30. A fluorescein angiogram on 27
October showed an area of nonperfusion from the
midperiphery to the equator and leakage of dye from
the vessel walls (Fig. 3). The retina appeared mottled
after the yellowish-white exudates became absorbed
and as retinal haemorrhages increased elsewhere
(Fig. 4). A trial prescription of aprotinin (Trasylol), a
pancreatic-protease inhibitor; did not prevent the
retinal necrosis from gradually progressing, and
vision in the left eye decreased to 20/100. On 12
November atrophic changes appeared, including
retinal thinning and pigment dispersion in the choroid
(Fig. 5). On 2 December a retinal detachment was
noted, apparently due to multiple retinal tears at
the equator and periphery. The eye was considered
inoperable, as alnost the entire retina seemed to be
necrotic. Visual acuity decreased to light perception.
No recurrence has been observed to date. The right
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Fig. 5 Case 1. Fundus picture ofleft eye on 12 November
1980 shows increased necrosis ofthe retina and choroidal
disturbance.

eye has remained unaltered, and no inflammatory or
necrotic signs have been noted.

CASE 2
A 67-year-old woman with a 5-day history of blurred
vision in her left eye was first examined on 24 April
1980. Visual acuity was 20/20 OD and 20/60 OS with
myopic correction (-1.0 dioptre). Biomicroscopic
examination showed signs of anterior uveitis with
cellular floaters (2+), keratic precipitates (2+), and
ciliary injection in the left eye. There was a cellular
reaction in the vitreous but no posterior synechiae of
the iris. The intraocular pressure was 15 mmHg OD
and 30 mmHg OS. Ophthalmoscopically yellowish
exudates and perivascular haemorrhage were seen
(Fig. 6). Fluorescein angiography revealed
obliterated retinal arterioles and capillaries in the
periphery that leaked fluorescein dye. Except for
senile incipient cataract, the right eye was normal.
Red and white blood cell counts, haemoglobin,

and urea and electrolyte levels were within normal
limits, but the erythrocyte sedimentation rate was
slightly increased. Protein electrophoresis showed a
normal value. A serological test for syphilis and a skin
test for tuberculosis were negative. The rheumatoid
arthritis latex test was negative, and antistreptolysin-
O was normal. The titres of serum complement fixa-
tion tests for herpes simplex virus, herpes zoster
virus, influenza virus, adenovirus, and cytomegalo-
virus were low. Hepatosplenomegaly was not
observed. There was no history of oral aphthous
ulcer, erythema nodosum, or arthralgia. X-ray
findings of skull and chest were normal except for

Fig. 6 Case 2. Fundus picture of left eye on 24 April 1980
illustrates yellowish exudations and perivascular
haemorrhage.

calcification of the aorta. The patient had been
treated for mild hypertension. A clinical diagnosis of
anterior uveitis, secondary glaucoma, and retinal
vasculitis was made.
The patient was treated with local cycloplegics,

topical and systemic corticosteroids, and
acetazolamide and mannitol. On 27 April the
intraocular pressure of the left eye decreased to a
normal level, but the visual acuity was reduced to

Fig. 7 Case 2. Fundus picture of left eye on 16 July 1980
shows perivascular exudation.
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Fig. 8 Case(2. Fluorescein angiogram oflefteye on 17July
1980 demonstrates hyperfluorescence at the macular region
and tortuous vessels.

hand movement. Mutton-fat keratic precipitates and
cellular floaters (3+) with dense yellowish vitreous
opacities increased. Cephalosporin 1P5 g/day and
prednisolone 150 mg/day were started. In spite of

these drugs the severe inflammation remained for 2
or 3 weeks. One month after the onset the cellular
floaters decreased gradually and the yellowish
exudates began to be absorbed. Atrophy ofthe retina
and choroid progressed at the sites where the
exudates had become absorbed. Visual acuity in the
left eye was limited to hand movement.
On 16 June, two months after the onset, retinal

detachment was observed by ultrasonography.
Details of the fundus of the left eye were not clear
because of the turbid vitreous. After 3 months visual
acuity fell to light perception. Yellowish exudates in
the vitreous were absorbed considerably, so that
yellowish infiltrations on the arterioles and necrotic
retina were visible (Fig. 7). Fluorescein angiography
revealed leakage of dye in the macular region and
nonperfusion from the midperiphery to the equator
(Fig. 8). The right eye showed no inflammatory or
necrotic signs.

Discussion

The clinical appearance presented by these cases is
characteristic: acute onset of uveitis, retinal
vasculitis, massive yellowish exudates in the retina,
and retinal necrosis and detachment in one eye. The

Table 1 Cases of Kirisawa-type uveitis

Source Case Age Sex Laterality Ocular lesion Duration Effective Possible or
(no.) (yr) (month) from treatnent related cause

Acute Retinal Retinal onset to
uveitis vasculitis necrosis necrosis

Urayama et al.' 1 24 F U + + + 2-5 - -
2 23 M U + + + 15 - -
3 45 M U + + + 3 - -
4 26 F U + + + 2 Encircling
5 17 M U + + + 3 - -
6 35 M U + + + 3 -

Okinami and 1 58 M B + + + 2-5 Encircling
Tsukahara2 2 51 F U + + + I

3 48 M U + + + 2 -
4 34 M U + + + I -
5 57 F B + + + 2 -

Bando etal.4 1 48 M B + + + 1-2 Encircling
2 32 M U + + + 2 -
3 26 M U + + + 2 -
4 18 M U + + + I -
5 55 M U + + + 1 -
6 58 M U + + + 2-5 -

Tamiya and 1 25 F U + + + 1
Takeda5

Fujiwara et aL 17 1 21 M U + + + 2
2 45 F U + + + 2 -

Ando'8 1 26 F U + + + 1-5 Aspirin Platelet
abnornality
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Table 2 Cases ofbilateral acute retinal necrosis and similar disorders

Source Case Age Sex Laterality Ocular lesion Duration Effective Possible or
(no.) (yr) (month) from treatment related cause

Acute Retinal Retinal onset to
uveitis vasculitis necrosis necrosis

Willerson 1 65 M B + + + 1-5 - -
etal.6 2 30 F B + + + 1 - -

Young and Bird' 1 63 M B + + + 2 - -

2 57 F B + + + 2-3 - -
3 58 M B + + + 2-5 - -
4 58 M B + + + 3 - -

Prince and 1 20 F B + + + 2-5 - -

Schlaegel'

Severin and 1 41 M B (-) + + - - -

Neubauer'"

Saarietal.9 1 28 F B + + + 2 Vitrectomy -

2 67 F B + + + 2 Corticosteroids Sinusitis
3 37 M U + + + 1-5 - Dental infection
4 35 M U + + + 1 - Dental infection

retinawas destroyed within a few months. Fluorescein
angiography shows the occlusion of retinal arterioles,
with leakage of dye from surviving vessels. The cause
of the disease remains obscure, as does the best
treatment.
Although the clinical picture of our patients' con-

ditions was similar to that of bacterial, fungal, and
viral infections, Behcet's disease, and peripheral
uveitis, these diagnoses were ruled out by the
laboratory data and clinical course. Blood cultures
for bacteria and fungi were sterile, and the titres of
serum complement fixation tests for several viruses
were low. Although adult cytomegalovirus inclusion
retinouveitis" 12 and herpes simplex retinitis'3 show
similar fundus lesions, these diagnoses were excluded
by low complement fixation titres. The patients were
not in an immunosuppresive state. An oral aphthous
ulcer, erythema nodosum, arthralgia, or phlebitis,
which is often seen in Behcet's disease,'4 was never
observed in our 2 cases. The acute retinal necrosis
described here is not found in peripheral uveitis.'5 16

To our knowledge there have been about 30 or
more reported casesshowing thesame clinical picture.
They have been called Kirisawa-type uveitis (Table 1)
and bilateral acute retinal necrosis (BARN) (Table
2). Urayama and coworkers' reported 6 cases of
unilateral acute uveitis with retinal periarteritis and
detachment, tentatively named Kirisawa-type uveitis
after the former Professor of Ophthalmology at
Tohoku University, who was the director of the
department when these cases were found. They
stressed the 11 characteristics in this disorder:
(1) unilaterality, (2) acute onset of uveitis, (3) retinal
periarteritis, (4) massive exudation in the peripheral

fundus, (5) heavy vitreous opacity, (6) retinal detach-
ment with numerous peripheral retinal tears that arise
within 2 or 3 months after the onset of uveitis,
(7) poor visual prognosis, (8) no recurrences, (9) no
general findings, (10) negative bacterial cultures and
viral antibody titres, and (11) no effective medical
treatment.

Since the report of Urayama and associates' a
similar disorder has been reported as Kirisawa-type
uveitis in Japan. The terminology of the disorder,
however, is controversial. Kirisawa was neither
senior author nor co-author of the original report.
More recently several patients with this same disorder
have been added.'718 The 2 cases here may also be
classified as being the same according to the criteria of
Urayama and associates.
Okinami and Tsukahara used the term 'acute

severe uveitis with retinal vasculitis and retinal
detachment' in an English-language article,2 but the
same patients' condition was referred as Kirisawa-
type uveitis in a Japanese-language article.3 Okinami
and Tsukahara2 and Bando and coworkers4
designated exceptional bilateral cases as Kirisawa-
type uveitis. Histopathological examinations of
enucleated eyes of Kirisawa-type uveitis revealed
marked perivascular round cell infiltration in the
retina, uvea, and optic nerve; atrophy and partial
destruction of the detached retina; and fibrous layer
formation on Bruch's membrane at the periphery.'

It is unclear at present whether the main lesion
occurs in the retinal layer or the uvea. Central retinal
artery occlusion does not always produce acute retinal
necrosis, suggesting that choroidal involvement may
be important in its pathogenesis.
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Young and Bird7 described some patients with
bilateral symmetrical confluent retinal swelling
followed by apparent necrosis and sloughing of the
retina into the vitreous. The disease was accompanied
by signs of uveitis, and the clinical appearance
suggested inflammation rather than infarction as
the pathogenic mechanism.7 No systemic abnor-
malities were found.7

Saari and associates9 described the histopatho-
logical features of the enucleated eye as including
extensive atrophy and degeneration of the outer
retinal layers and pigment epithelium. These findings
were similar to those in cases of Kirisawa-type uveitis.

Although Severin and Neubauer"0 reported a case
of bilateral acute vascular retinal necrosis without
uveitis, they did not observe the entire clinical course
of the patient. The primary difference between these
2 disorders is that Kirisawa-type uveitis is primarily
unilateral, while BARN is bilateral. Saari and
associates' pointed out that in their case 1 the fellow
eye was affected 11 years later, suggesting a bilateral
disease. They designated unilateral cases as being
BARN.
We have followed up cases 3 and 4 reported by

Urayama and associates' for 14 and 15 years,
respectively, and have observed no inflammatory or
necrotic signs in the patients' fellow eyes.
We believe the clinical and histopathological

appearances of Kirisawa-type uveitis and BARN are
almost identical except for laterality. The incidence
of both disorders is higher between the ages of 20 and
60 years, and shows no predilection to sex. The course
of each disorder is acute, and the prognosis is serious.
In neither condition is the causative agent known.
Infections and known syndromes are excluded. The
appropriate treatment is also obscure, although
scleral band, vitrectomy, aspirin, and corticosteroids
have been used. An analysis of the reported cases
suggests that acute retinal necrosis is a better
descriptive term, because the condition is not always
bilateral.

Professor Katsuyoshi Mizuno critically reviewed ;he manuscript. Dr
Taiji Sato referred case 2. Ms M. Gere read the manuscript.
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