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Acute retinal necrosis (ARN) syndrome is an
uncommon intraocular inflammatory disease

that is characterized by confluent peripheral necro-
tizing retinitis, occlusive arteritis, and vitritis.  The
spectrum of this disease varies from rapid onset of
panretinal necrosis to an indolent vitritis with small
areas of retinal necrosis that occur progressively over
weeks.(1-4) The patients typically present with mild
symptoms of anterior uveitis and blurred vision in an

insidious onset.  There is a triad of posterior segment
changes.  The changes include vitritis of mild to
moderate severity develops early in the disease
course, obliterative retinal and choroidal vasculitis
primarily affects the arteries, and necrotizing retinitis
develops multifocally in the peripheral retina area
and may spread toward the posterior pole.  Other
findings include episcleritis, scleritis, elevated
intraocular pressure, optic nerve head swelling and
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Background: Acute retinal necrosis (ARN) syndrome is an uncommon but severe ocular
disease that typically affects otherwise healthy individuals. It is frequently
complicated with retinal detachment and the visual prognosis in such patients
is usually poor.

Methods: We operated on four eyes in four patients from 1999 through 2001. Three
ophthalmologists in our hospital did these operations, respectively. The sur-
gical methods included pars plana vitrectomy, lensectomy, encircling scleral
buckling combined with membrane dissection, air-fluid exchange, endolaser
photocoagulation, and retinal tamponade with silicone oil or perfluoro-
propane gas.

Results: Three patients received one operation and the other one needed a second
operation to release the retinal traction. One patient needed a lensectomy at
the time of vitrectomy. Macular attachment was achieved in all four eyes
(100%). Vision improved in two patients but none achieved visual acuity bet-
ter than 20/200. The complications were cataract in three patients, macular
pucker in three, and silicone keratopathy in one.

Conclusion: Our results suggest that modern vitrectomy techniques provide a very high
retinal attachment rate in patients with retinal detachment following ARN
syndrome. 
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macular edema.  At presentation, the patients may
complain of blurred vision, floaters, redness of the
eye, or eye pain.  This syndrome typically affects
otherwise healthy individuals between 20 and 60
years of age and it causes devastating visual impair-
ment in these productive individuals.(1-3) Urayama
first reported ARN syndrome in 1971.(4) It is a self-
limiting disease and spontaneous resolution occurs
between 6 and 12 weeks following the onset of
symptoms.(5) However, retinal detachment is a fre-
quent late complication following ARN syndrome in
up to 75% to 85% of the patients and they suffer
from secondary visual impairment after the initial
improvement.  Medical treatment for ARN syndrome
does not affect the high incidence rate of retinal
detachment.(6) Surgical treatment of the retinal
detachment following ARN syndrome includes scler-
al buckling alone, scleral buckling combined with
vitrectomy, or vitrectomy alone.(5,6)

Here, we report our surgical results for the treat-
ment of retinal detachment following ARN syn-
drome.

METHODS

We operated on four eyes of four consecutive
patients with retinal detachment following ARN syn-
drome from September 1999 through November
2001. Three ophthalmologists in our hospital did the
operations, respectively.  These patients were all
male and aged from 22 to 58 years (mean, 44 years;
Table 1).  The follow-up period ranged from 12 to 25
months (mean, 17.3 months).

All of the patients were immunocompetent.
They received oral or intravenous acyclovir therapy
combined with systemic corticosteroid 4 to 10 days
after the onset of the symptoms (Table 2).  Patient 1
received 2400 mg of intravenous acyclovir each day
initially and the treatment was suspended for 7 days
because he developed acute renal failure.  The
dosage of acyclovir was then reduced to 1000 mg per
day.  Patient 2 received 1500 mg of oral acyclovir
each day for 14 days which was given by his local
practitioner.  He was referred to our hospital and
received intravenous therapy with the maximal dose

Table 1. Summary of the Patients' Data

Case Age Gender Delay for RD after Preop Extent of PVR Surgery Postop Macular F/U Comments
(years) Med Tx ARN vision RD grade vision attached (Ms)

1 58 M 7Ds 6 Ws LP 100% B V+SB+MD+ HM + 18 1. 2nd operation for
AFE+E+SO tractional retinal

detachment
2. Cataract devel-

oped and removed
3. Macular pucker

2 22 M 7Ds 3 Ws CF 75% B V+SB+MD+ 4/200 + 25 1. Cataract developed
AFE+E+C3F8 and removed

2. Macular pucker
3 54 M 4Ds 4 Ws HM 100% C P 2 V+SB+MD+ HM + 14 1. Dense vitritis and 

AFE+L+E+ RD noted in 
SO sonography

2. Silicone 
keratopathy

4 42 M 10Ds 9 Ws 20/50 75% C P 2 V+SB+MD+ 10/200 + 12 1. Cataract developed
AFE+E+SO and removed

2. Macular pucker 
developed and 
removed

Abbreviations: Med Tx: medical treatment; Ds: days; RD: retinal detachment; ARN: acute retinal necrosis; Ws: weeks; Ms: months; LP:
light perception; CF: counting fingers; HM: hand movement; PVR: Proliferative vitreoretinopathy; V: vitrectomy; SB: encircling scleral
buckling; MD: membrane dissection; AFE: air-fluid exchange; E: endolaser photocoagulation; SO: silicone oil; C3F8: perfluoropropane; L:
lensectomy
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of 1500 mg of acyclovir per day and 450 mg of gan-
cyclovir per day.  Patient 3 received 1000 mg of oral
acyclovir per day for 5 days at the beginning and
then the maximal dose of 1050 mg of intravenous
acyclovir per day.  Patient 4 received 2100 mg of
intravenous acyclovir per day for 12 days (Fig. 1).

There were no lesions involving the macula or
the optic disc in our patients. All of the patients had
unilateral disease, except for Patient 1.  His left eye
was involved 17 days after the onset in the right.  We
performed prophylactic photocoagulation therapy in
two eyes, the left eye of Patient 1 and the left eye of
Patient 4.  Severe vitreous opacity in the others pre-
cluded the application of the laser therapy.  Three to
9 weeks after the onset of the disease, the retinal
detachments developed in the right eye of Patient 1
and those of the other three patients.  The retinal
detachments involved in 75% or more area of the
retina. Patient 1 had multiple retinal breaks over four
quadrants and the residual retina outside the major

vascular arcades looked like a fish net.  Patients 2
and 3 developed multiple retinal breaks over two
quadrants.  Patient 4 had honeycomb-like breaks
over one quadrant.  The maculae were detached in
Patients 1, 2 and 3.

We performed pars plana vitrectomy combined
with encircling scleral buckling and endolaser in four
eyes.  Concomitant lensectomy was performed in
Patient 3.  The encircling scleral buckling was per-
formed with the exoplants of Gortex bands.
Vitrectomy was performed using the three-ports sys-
tem with an attempt to remove as much of the vitre-
ous cortex as possible, including the anterior vitreous
base.  The spontaneous posterior vitreous detach-
ment over the posterior pole was noted in the four
patients.  The subretinal fluid was drained through
the preexisting breaks in Patients 1, 2 and 3 and the
planned retinotomy in Patient 4.  The confluent
endolaser photocoagulation was applied to the edge
of the uninfected retina posterior to the area of retini-
tis.  Finally, we substituted the vitreous with perfluo-
ropropane gas in one eye and with silicone oil in
three eyes.  We examined the vitreous samples
obtained during vitrectomy in Patients 2 and 3 using
polymerase chain reaction (PCR) to identify the
DNA of the causative agent. 

RESULTS

The herpes simplex virus (HSV) DNA was
detected using PCR in the vitreous samples of
Patients 2 and 3.  Macular reattachment was
achieved in all four eyes after the surgical treatment
(Fig. 2).  In Patient 1, the peripheral fishnet-like reti-
na exerted traction on the posterior retina and the
inferior retina was detached 1 week after the opera-
tion.  We performed the second vitrectomy with 360-
degree retinotomy under silicone oil to release the

Table 2. Medical Treatments of Systemic Antiviral Agents and Steroid

Case BW Initial Maintaining Duration before Comment Steroid (per day)
(kg) (per day) (per day) tapering

1 79 Acy IV 2400 mg Acy IV 1000 mg 5 weeks Dose reduction because of the onset of ARF Pred 60 mg
2 60 Acy PO 1500 mg Acy IV 1500 mg + 4 weeks Transfer to our hospital after 2 weeks of therapy Pred 120 mg

Gan IV 450 mg
3 73 Acy PO 1000 mg Acy IV 1050 mg 2 weeks Transfer to our hospital after 5 days of therapy Pred 60 mg
4 68 Acy IV 2100 mg Acy IV 2100 mg 2 weeks Pred 60 mg

BW: Body Weight; Acy: acyclovir; Gan: gancyclovir; IV: intravenous; PO: per oral; Pred: prednisolone; ARF: acute renal failure.

Fig. 1 Peripheral retina of the inferior-nasal quadrant in
Patient 4 before medical treatment. Confluent yellowish white
retinal lesions are visible.
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retinal traction.  Macular puckers developed in
Patients 1, 2 and 4 as late complications.  Patient 4
received another vitrectomy for pucker removal but
the other two refused further surgery because of the
limited benefits.  During the operation for pucker
removal in Patient 4, we noticed that the fibrotic
membrane was very thick and it was strongly
adhered to the retina surface.

Cataracts developed in all patients, except for
Patient 3, who received the concomitant lens extrac-
tion during the primary operation.  Patients 1 and 2
received extracapsular cataract extraction with poste-
rior chamber intraocular lens implantation months
after the vitrectomy.  Patient 4 had lensectomy dur-
ing the secondary vitrectomy for pucker removal.
Patient 3, who received silicone oil as the vitreous
substitute, developed silicone keratopathy.  Vision
was improved in Patients 1 and 2 after the surgical
treatment, but the visual acuity was below 20/200 in
all four patients.  Transient intraocular pressure ele-
vation was noted in the days following the vitrecto-
my in two patients. 

DISCUSSION

Previous studies have demonstrated that the her-
pes virus family, including herpes simplex virus
(HSV) and varicella zoster virus (VZV), were
causative agents of ARN syndrome.  The evidence
includes viral particles similar to the herpes virus

family seen in an enucleated globe, VZV antigens
within the intraocular fluid, culture growth of HSV
and VZV from the intraocular fluid, and detection of
DNA of the herpes virus family using PCR in the
intraocular fluid.(7-11) We detected HSV DNA using
PCR in the vitreous samples of Patients 2 and 3.  The
laboratory results helped us confirm the diagnosis of
ARN syndrome, especially in Patient 2, who had
poor response to acyclovir initially.  Using PCR,
Ganatra et al. demonstrated that the causative agents
of ARN syndrome were age-related.(11) They detect-
ed VZV and type-1 HSV in the patients older than 25
years, and type-2 HSV in the patients younger than
25 years. Our laboratory does not have the facility to
differentiate the DNA between type-1 and type-2
HSV.  Occasionally, the patients with ARN syn-
drome might develop zoster lesions over face before
the onset of ARN, but none of our patients had such
a history.(12,13)

The rhegmatogenous retinal detachment usually
develops within 2 to 3 months after the onset of
ARN syndrome.(7) This complication plays a major
role in patients' visual impairment. Laser photocoag-
ulation applied posterior to the areas of active retini-
tis was recommended to prevent the retinal detach-
ment in ARN syndrome.(14,15) However, the success-
ful performance of photocoagulation requires clear
media.  Three eyes of our patients had severe vitre-
ous reaction, which made this prophylaxis impossi-
ble.

It is difficult to repair the retinal detachment in
ARN syndrome for three reasons.(16) First, the retinal
breaks are often large in size, multiple in number and
posterior in location.  Second, proliferative vitreo-
retinopathy and vitreous traction is often present.
And third, the inflammatory nature of the ARN syn-
drome usually results in the postoperative complica-
tions.  With the advance of the surgical technique,
the reported retinal reattachment rate was improved
from 22% in the early studies to 100% in the later
studies.(16-19) The pars plana vitrectomy with or with-
out scleral buckling showed a better reattach rate
than scleral buckling alone.  We performed pars
plana vitrectomy combined with scleral buckling in
our four patients and the reattach rate was compara-
ble.

The visual acuity improved in two patients
(Patient 1 and 2), but no patient achieved visual acu-
ity of better than 20/200.  In previous studies,

Fig. 2 Fundus photography of Patient 2 at 1 year after surgi-
cal treatment. The retina is well attached and the macular
pucker is noted.
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approximately 80% of patients achieved visual acu-
ity of 20/200 or better following vitrectomy
alone.(17,18) The most frequent causes of vision loss
were reported to be macular pucker and optic nerve
dysfunction.(1,18) In our study, the incidence rate of
macular pucker was high.  Three of our patients had
complications of macular pucker that required
removal.  Two patients refused further surgery to
remove the pucker.  Patient 4 received pucker
removal but the visual improvement was limited.
The high complication rate of macular pucker in our
patients may be attributed to the severe inflammatory
reaction.  Three eyes of our patients had vitreous
opacity so dense that made the prophylactic laser
therapy impossible, and the opacity in one eye even
precluded the fundus examination.  During the vit-
rectomy, we noticed that the vitreous cavity was
filled with fibrin and exudative substance.  The pos-
terior vitreous over the posterior pole detached spon-
taneously in every patient because of the long-lasting
inflammation.  In such a severely inflamed vitreous,
the photoreceptors in the detached retina were most
likely badly damaged, and the inflammatory cell and
the debris induced the formation of epiretinal mem-
brane.  These effects prevented the visual recovery in
our patients.

In general, the patients typically present with
mild symptoms of uveitis and blurred vision in an
insidious onset.  There were several causes for the
severe inflammatory condition in our patients.  As a
tertiary referral center, the patients referred to our
hospital are usually in the relatively late phase of the
disease, and the disease status is often more severe
than in the average person.  Prompt and adequate
treatment is usually delayed.  In our patients, the
application of acyclovir was delayed for an average
of 7 days.  This delay could be one reason for the
severe inflammation in our patients.  In addition,
suboptimal medical treatment in our study may have
been another cause for the poor visual prognosis.
The recommended medical treatment for ARN syn-
drome consists of antiviral agent of 1500 mg/m2 of
intravenous acyclovir per day for 10 days, antithrom-
botic therapy of 125 mg to 650 mg aspirin per day,
and 60 mg to 80 mg systemic prednisolone per day.(1-

3) In our patients, only Patient 4 received the dose of
acyclovir that was close to what was recommended.
Patients 2 and 3 were initially treated by a local prac-
titioner with 1500 mg of oral acyclovir therapy per

day for 14 days and 1000 mg of oral acyclovir thera-
py per day oral acyclovir therapy for 5 days, respec-
tively.  After admission, we added intravenous gan-
cyclovir for Patient 2 because the disease continued
to progress despite the 14 days of treatment with
acyclovir.  The laboratory examination of Patient 2
later revealed that he was immunocompetent and the
causative agent was HSV.  Patient 1 developed acute
renal failure 2 days after the recommended dose of
acyclovir.  The medical therapy was then suspended
for 7 days. In fear that there was racial difference in
the therapeutic dosage, Patient 1 thereafter and the
other two patients received only 50% to 60% of the
recommended dose. This suboptimal treatment of
acyclovir might have prolonged the disease course
and intensified the intraocular inflammation.
Crapotta et al. demonstrated that aggressive medical
treatment provided better visual prognosis in patients
with ARN syndrome when the disease extent was
limited.(20)

None of our patients received antithrombotic
therapy.  It is possible that the absence of aspirin
usage worsened the visual performance in our
patients.  However, no substantial clinical evidence
supported the viewpoint that aspirin prevented the
vascular obstruction in ARN syndrome, and there-
fore improved the visual outcome.(1,16) In the treat-
ment of systemic corticosteroid, we gave the dose
similar to what was recommended.

Blumenkranz et al compared the surgical results
of vitrectomy alone and vitrectomy combined with
scleral buckling.(18) Favorable visual outcomes
resulted in the non-buckle group.  Because our
patients had multiple retinal breaks that covered
large areas and severe intraocular inflammation, we
chose vitrectomy combined with scleral buckling as
the primary surgery.  We believed that vitrectomy
alone was not adequate to reattach the retina.  During
the operation, we did not perform cryotherapy with
the scleral buckling.  This was different from the
study by Blumenkranz's in which the scleral buck-
ling was always performed with cryotherapy.  We
avoided the complications of cryotherapy, but the
buckling procedure itself might increase the ischemic
and inflammatory reactions by compressing the vas-
cular circulation.  This might have impaired the visu-
al recovery in our patients.

Racial differences may pose another reason for
complications.  Chung et al. reported on 10 Chinese
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patients with ARN syndrome in 1993.(21) Seven of
these patients were complicated with retinal detach-
ment, and three received surgical treatment.  The sur-
gical procedures included pars plana vitrectomy,
encircling scleral buckling, membranectomy and
intravitreous gas tamponade.  One had cryotherapy
and two had endolaser photocoagulation.  One
patient achieved retina reattachment after the surgi-
cal treatment, but none of these seven patients
achieved the final vision of 20/200 or better.  We
exhibited a better retinal reattachment rate in our
study than that reported by Chung et al.  This may
have been due to the more delicate designs of the
surgical instruments, and the use of silicone oil as
vitreous tamponade.  However, the visual improve-
ment was limited in both groups.  Delayed prompt
medical treatment was the common reason.  As a ter-
tiary referral center, the seven patients in the study
by Chung et al. were in the relatively late phase
when referred.  It was 1 to 4 weeks after symptoms
before the proper treatment was given.  Two of their
patients were even complicated with retinal detach-
ment when they first presented in the clinic.  Because
the initial symptoms are typically insidious in the
diseased eye and the vision remains good in the
other, it is possible that the patients in our population
may not be alert enough to seek for medical help as
early as possible. It is not known that racial differ-
ences or simply delays in prompt medical treatment
impaired the visual prognosis in these patients of our
population.  Further case reports are needed.

Our experience demonstrated that the modern
surgical techniques, which consisted of three-port
bimanual vitrectomy, endolaser photocoagulation,
and long acting retinal tamponade, is retina reattach-
ment no longer a tough task in the surgical treatment
of retinal detachment in ARN syndrome.  There are
some factors that explain the limited visual improve-
ment after the surgical treatment in our patients.
Delay in medical treatment, suboptimal medical ther-
apy, combined scleral buckling, severer disease sta-
tus, and racial differences all play a possible role.
Prompt and adequate medical therapy seems to be a
key point.  It lessens the disease severity.  The less
severe vitritis makes the prophylactic photocoagula-
tion practicable, and this reduces the changes of reti-
nal detachment.  The limited necrosis reduces the
number of the retinal breaks and the areas to which
they spread, and this makes it easier to reattach the

detached retina by vitrectomy without scleral buck-
ling.  Finally, the damage of the photoreceptors in the
detached retina is reduced under a condition of less
severe inflammation.  Though medical therapy itself
cannot prevent the occurrence of retinal detachment
in ARN syndrome, our results suggested that early
recognition and adequate medical therapy were
important in the visual prognosis in these patients. 
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