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Abstract
·AIM: To compare the efficacy of prophylactic vitrectomy for

acute retinal necrosis syndrome (ARN) with routine treatment
in Chinese patients, thereby investigate the necessity of
prophylactic vitrectomy for ARN.

·METHODS: Thirty patients (37 eyes) were retrospectively

included in this study. The eyes were divided into 2 groups
by treatment, including routine treatment, which consisted of
antiviral medication and vitrectomy after retinal detachment
(RD) ( =21), and prophylactic vitrectomy, which consisted of
antiviral medication and vitrectomy for the prevention of RD
performed during the active in ammatory phase ( =16). The
extent of necrosis was determined by fundus photographs at
the time of presentation (for eyes with mild vitreous opacity)
or the drawings in the operation records. Necrosis of the 37
eyes was divided into 3 grades, including peripheral,
middle-peripheral and extensive. The follow-up period ranged
from 8 to 57 months. Differences in visual acuity and necrosis
between groups were identified using independent samples
- test.

· RESULTS: Necrosis was more extensive in the routine

treatment group than in the prophylactic vitrectomy group ( <
0.05). In the routine treatment group, conservative treatment
improved necrosis and prevented RD in 6 eyes (29%). Seven
eyes (33% ) obtained anatomical success, but retinal
redetachment occurred in 8 eyes (57%). There were also 5
eyes (24%) developed ocular hypotony or atrophy. Ten eyes
(48% ) achieved equal or increased visual acuity. In the
prophylactic vitrectomy group, RD occurred in 2 eyes (13%).
Twelve eyes (75%) were completely anatomically successful,
and 10 eyes underwent silicone oil removal. Only one eye
(6% ) became ocular hypotony. Fourteen eyes (88% )
achieved equal or increased visual acuity. The prophylactic
vitrectomy group achieved better vision trends than the
routine treatment group ( <0.05). Eyes with peripheral

necrosis had better visual outcomes than those with
mid-peripheral ( <0.05) or extensive ( <0.05) necrosis.
However, there was no significant difference between eyes
with mid-peripheral and extensive necrosis ( =0.3008)

·CONCLUSION: Prophylactic vitrectomy can prevent RD and

improve the prognosis of ARN, making it an option for cases
with rapidly progressing necrosis despite antiviral treatment
and cases with moderate to extensive necrosis and severe
vitreous opacity.
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INTRODUCTION

A cute retinal necrosis syndrome (ARN), caused by the
human herpes virus [1-3], has devastating consequences

for eyes. The clinical features of this sight-threatening
disease are typically diffuse whitish necrotic lesions, retinal
vasculitis, and various degrees of intraocular inflammation.
Antiviral medication and vitrectomy after retinal detachment
is the conventional therapy. However, retinal breaks and
subsequent rhegmatogenous retinal detachment (RRD)
frequently occur [4], causing loss of vision [5]. Prophylactic
laser photocoagulation has been advocated to prevent retinal
detachment [6], but its use is limited by vitreous opacity and
complications such as triggering retinal detachment [7].
Therefore, outcomes remain unsatisfactory.
There are recent reports of performing prophylactic
vitrectomy during the inflammatory stage in the UK,
Turkey, and Japan [8-10] to prevent RRD in cases with ARN.
Prophylactic vitrectomy may help to eliminate inflammatory
factors and prevent lesions from occurring and extending,
thereby reducing the incidence of retinal detachment (RD)
secondary to ARN. However, there is no consensus on its
efficacy and surgical indications. The aim of this study is to
evaluate the efficacy of prophylactic vitrectomy in
comparison with routine treatment and assess the necessity
of prophylactic vitrectomy in Chinese patients.
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SUBJECTS AND METHODS
Subjects This was a retrospective study of patients who
had received treatment for ARN at the Second Xiangya
Hospital of Central South University between February 2006
and April 2011. A total of 36 immunocompetent subjects
were identified, 6 of which were excluded due to
incomplete data. Of the 30 patients included, 21 (70%) were
male and 9 (30% ) were female. Their mean age was 46
years with a range of 23-66 years. Seven patients (23% )
presented with bilateral involvement. The follow-up period
ranged from 8 to 57 months (mean of 25 months). This
study was approved by the Medicine Human Ethics
Committee of the Second Xiangya Hospital of Central South
University.
ARN diagnosis was made based on clinical evidence
following the American Uveitis Society Diagnostic Criteria
(1994) [11]. Viral serological testing at the initial phase or
antiviral antibody titer of vitreous samples was performed
for all patients. Herpes simplex virus (HSV) 1/2 was the
infectious agent in 14 patients, varicella zoster virus (VZV)
was present in 13 patients, two cases had Epstein-Barr virus
(EBV). The infectious agent was unknown in 1 patient.
Supplementary examinations such as B-ultrasound and
fundus fluorescein angiography (FFA) were also performed.
Methods All patients received antiviral treatment
immediately after the clinical diagnosis of ARN. The
antiviral regime consisted of intravenous acyclovir
(15mg/kg, 3 times daily) for 10 days followed by oral
acyclovir (200mg, 5 times per day) for over 6 weeks, even
after surgery. Systemic dexamethasone, oral aspirin (100mg
daily), and topical cycloplegic were also administered.
Vitrectomy and silicone oil tamponade was performed on 14
eyes after RD secondary to ARN, and on 16 eyes which
respond not well to about one week of antiviral medication.
The eyes were divided into 2 groups according to the
treatment received, including routine treatment, which
consisted of antiviral medication and vitrectomy after RD
( =21), and prophylactic vitrectomy, which consisted of
antiviral medication and vitrectomy for the prevention of
RD performed during the active inflammatory phase( =16).
Vitrectomy was performed using a 20-gauge standard
three-port system. Moderate to advanced cataracts were
resected during the initial surgery while mild cataracts and
transparent lenses were preserved. Vitreous was adequately
resected. Membrane peeling was carried out in all cases.
Endolaser photocoagulation was applied around the retinal
breaks and behind the junction of the normal and affected
retina. Silicone oil with a viscosity of 5700cs was injected
into the vitreous cavity after gas/fluid exchange. All surgical
procedures were successful in achieving retinal reattachment.
The extent of necrosis was determined by fundus
photographs at the time of presentation (for eyes with mild

vitreous opacity) or the drawings in the operation records.
Fundus photography was performed by the same operator
using a retinal camera (Topcon TRC 50EX; Topcon
Corporation, Tokyo, Japan). Nine color photographs of each
eye were taken using up to 80毅 fields of the fundus before
fundus fluorescein angiography. Using Holland's
classification for cytomegalovirus retinopathy [12], the
necrosis was divided into 3 grades, including peripheral, in
which the necrosis extended from the ora serrata to the
ampulla of vortex veins, extensive, in which the necrosis
extended to the posterior pole (within 2 disc diameters from
the fovea or 1 disc diameter from the optic nerve head), and
middle-peripheral, in which the extent of necrosis was
between the two other grades.
Statistical Analysis Statistical analysis was performed
using SPSS for Windows, version 16.0 (SPSS Inc., Chicago,
Illinois, USA). Snellen visual acuity was assessed in this
study. Differences in visual acuity and necrosis between
groups were identified using independent samples -test.
RESULTS
In the routine treatment group, intravitreal injections of
acyclovir and prophylactic photocoagulation was performed
in eyes presented with mild vitreous opacity at early stage.
Necrosis was confined and improved without surgical
intervention in 6 eyes. For the other 15 eyes, 2 eyes
presented with RD at presentation. Necrosis rapidly
progressed and RD developed in 6 eyes. Necrosis improved
and inflammation was gradually alleviated, but RD emerged
after 2-4 months (Figure 1A) in 7 eyes. The mean duration
of symptoms before RD developed in the 15 eyes was 46
days. Vitrectomy and silicone oil tamponade was performed
immediately after RD was identified, except one patient
who refused any surgical intervention. In the prophylactic
vitrectomy group, three eyes with wide range of necrosis
and severe vitreous opacity underwent prophylactic
vitrectomy soon after presentation. The other 13 eyes in this
group did not respond well to one week or more of
conservative treatment and also received prophylactic
vitrectomy. The duration of symptoms before surgery in this
group ranged from 7 to 62 days, with a mean of 24 days.
Retinal breaks were found in 5 of the eyes during surgery,
among which 3 eyes had partial retinal detachment. It is
worth mentioning that one patient who underwent remedial
vitrectomy in her left eye developed right eye involvement
after 5 months. Prophylactic vitrectomy was subsequently
performed on her right eye. Necrosis was more extensive in
the routine treatment group than in the prophylactic
vitrectomy group ( <0.05, Figure 2A).
During the follow-up period, proliferative vitreoretinopathy
(PVR) arose in most of the 37 eyes and required additional
treatments (Table 1). In the routine treatment group, severe
proliferation and retinal redetachment occurred in 9 (43%)

483



eyes (Figure 1B), one of which developed a macular hole.
Additional surgical procedures, including membrane peeling
and silicone oil replacement, were performed on 8 eyes.
However, the macular hole remained unclosed by the end of
follow-up. Retinal breaks were observed in 2 eyes and
supplementary photocoagulation was performed instead of
any further surgical procedure. Two eyes (10% ) became
completely blind due to ocular atrophy, including the patient
who refused surgical intervention, for whom retinal break
and subsequent RRD occurred in 2 months, and perception
of light was lost in the fourth month. There were also 3 eyes
(14% ) developed ocular hypotony and retained only light
perception. In the prophylactic vitrectomy group, necrosis
was controlled in all 16 eyes (Figure 3). Membrane
proliferation developed in 9 eyes, of which extensive RD
recurred in 2 eyes (13%). Membrane peeling and silicone
oil replacement was performed in these 2 eyes and one eye
with severe fibrous proliferation. Retinal break was
observed in 5 eyes and supplementary photocoagulation was
performed. Ocular hypotony occurred in 1 eye (6%), which
maintained perception of light.
Other complications such as cataracts, optic atrophy, and
ocular atrophy also developed. In the routine treatment

group, complicated cataract removal was initially performed
in one eye and artificial lens implantation was not
performed during the follow-up period. Cataracts developed
to varying degrees as later complications in 15 eyes.
Phacoemulsification was performed in 4 eyes for epiretinal
membrane and/or RD. Only one with complete anatomical
success underwent posterior chamber intraocular lens
implantation. Secondary glaucoma arose in 1 eye and the
intraocular pressure returned to normal after silicone oil
removal. Cataracts developed in 11 eyes in the prophylactic
vitrectomy group. Phacoemulsification was performed in 9
eyes, 5 of which also underwent artificial lens implantation.
Secondary glaucoma developed in 4 eyes and intraocular
pressure was controlled by short-term treatment with
antiglaucoma eye drops.
Silicone oil removal was only performed in cases with
satisfactory retinal reattachment. In order to avoid RD,
supplementary photocoagulation was applied before the
operation. For the 14 eyes received vitrectomy in routine
treatment group, one eye (7% ) with complete anatomical
success underwent silicone oil removal. However, silicone
oil could not be removed from 12 eyes (86% ) despite
variable severity of emulsification due to the high risk of
RD. For the prophylactic vitrectomy group, 10 eyes (63%)

Figure 1 Retinal detachment after conservative treatment and remedial vitrectomy.

Figure 2 Extent of necrosis and vision trends of two groups.

Table 1 Complications and additional treatments in two treatment groups during the follow-up period 

Groups PVR RD Re- 
vitrectomy 

Secondary 
glaucoma Cataract Phaco IOL SO 

removal BSK Optic 
atrophy 

Ocular atrophy 
/Hypotony NPL 

Routine treatment 18 9 8 1 15 4 1 1 5 13 5 2 
Prophylactic 
vitrectomy 9 2 3 4 11 9 5 10 5 5 1 0 

Total 27 11 11 5 26 13 6 11 10 18 6 2 
PVR: proliferative vitreoretinopathy; RD: retinal detachment; Phaco: phacoemulsification; IOL: intraocular lens; SO: silicone oil; BSK: 
band-shaped keratopathy; NPL: no perception of light. 
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underwent silicone oil removal and kept anatomical success
for 3-15 months.
The initial and final best corrected visual acuity (BCVA) for
two groups were listed in Table 2. The prophylactic
vitrectomy group achieved better vision trends than the
routine treatment group ( <0.05, Figure 2B). Eyes with
peripheral necrosis had better visual outcomes than those
with mid-peripheral ( <0.05) or extensive ( <0.05)
necrosis. However, there was no significant difference
between eyes with mid-peripheral and extensive necrosis
( =0.3008, Figure 2C).
DISCUSSION
While antiviral agents as the first line of therapy for
necrotizing retinitis [13] can be effective, sensitivity to these
agents [14] varies widely among individuals. Cases with
severe inflammation are prone to progress and not respond
well to medication. Retinal lesions may extend
circumferentially towards the posterior pole regardless of
adequate antiviral treatment and anti-inflammatory therapy
with corticosteroids [15]. Therefore, retinal tears often
develop and result in RD even after the resolution of ARN [16].
In our study, RD arose in 18 eyes, even though there was
short-term alleviation of necrosis in 7 eyes, within 10-107
days. It has been reported [5,17] that RD occasionally emerges
several months or even years after onset. Conservative
treatment improved necrosis and prevented RD in only 6
eyes (29% ) in routine treatment group. However, the
necrosis in the 6 eyes was mainly located at the peripheral
retina and vitreous inflammation was also mild.
Prophylactic photocoagulation has been proposed to prevent
RD secondary to ARN [18]. However, examination of fundus
is unable to proceed at the severe stage due to dense
vitreous debris. Retinal breaks that occur anteriorly at the
vitreous base are difficult to be detected and, when

observed, cannot get photocoagulation. It is also difficult to
obtain laser facula in the area of exudation. Furthermore,
prophylactic photocoagulation for managing ARN remains
controversial, it has been found to be unhelpful in
manipulation of the progression of retinitis [17,19]. It has also
been reported that prophylactic laser photocoagulation does
not contribute to a lower detachment rate [20]. In our study,
prophylactic photocoagulation was performed in 13 eyes.
However, necrosis did not improve and RD developed in all
of them. The one patient who chose photocoagulation rather
than surgery intervention for RD developed extensive
necrosis and became completely blind. Moreover, laser
photocoagulation probably triggers retinal traction, possibly
resulting in retinal detachment [21], which makes it unfeasible
for treatment of ARN.
Since ARN threatens vision at every moment after onset and
antiviral medication and prophylactic photocoagulation are
frequently unable to reduce the inflammatory processes and
prevent retinal detachment, it is necessary to take more
active measures in this ophthalmological emergency.
Vitrectomy can achieve anatomical success after RD in
ARN [21,22]. When RD occurs, the accompanying occlusive
vasculitis leads to circulatory damage in the retinal tissue
surrounding necrotic foci and subsequent ischemia [15]. The
affected retina becomes seriously impaired and, even when
healed, is thinned and atrophic [19]. Postoperative epiretinal
proliferation and associated retinal traction remain the most
important causes of RD after surgery. Therefore, remedial
vitrectomy performed after RD, which shows efficacy in
controlling disease activity, is not sufficient for satisfactory
prognosis. In our study, nine of the 16 eyes (56%) received
remedial vitrectomy developed partial to extensive recurrent
RD. Further surgical intervention was needed and the final
visual acuity of almost all them was below 20/200. Since

Figure 3 Retinal necrosis, occlulsive arteritis and retinal hemorrhage before and after prophylactic vitrectomy.

Table 2 Initial and final best corrected visual acuity of two treatment groups 
Groups NPL LP-20/250 20/200-20/63 20/50-20/32 20/25- 

Routine treatment (initial) 0 11 7 3 0 
Routine treatment (final) 2 12 3 4 0 
Prophylactic vitrectomy (initial) 0 4 6 6 0 
Prophylactic vitrectomy (final) 0 4 7 3 2 

NPL: no perception of light; LP: light perception. 
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vitrectomy for repairing retinal detachment was unable to
achieve a satisfactory success rate and visual acuity, the
therapeutic strategy for ARN should be to prevent retinal
detachment. Prophylactic vitrectomy releases the retinal
tissue from traction and contributes to early elimination of
inflammatory factors and clearing of necrosis [21], it may play
an important role in the treatment of ARN.
This study analyzed the surgical results of ARN patients that
underwent different clinical courses. We found that
prophylactic vitrectomy significantly improved the
anatomical and visual prognoses. Before surgery the
majority of the 16 eyes in the prophylactic vitrectomy group
displayed poor prognostic signs such as severe vitreous
opacity, occlusive vasculitis, and PVR. Though 75% of eyes
achieved complete anatomical success, 62% of eyes
received silicone oil removal during the follow-up, and no
eye became completely blind. For the patient with 2 eyes
treated under different strategies, the right eye that received
prophylactic vitrectomy obtained better BCVA compared to
the left eye. Cases without RD did better after prophylactic
vitrectomy compared with those that underwent remedial
vitrectomy after RD. Therefore, vision trends instead of
visual acuity were also used for comparison. Eighty-seven
percent of the eyes in the prophylactic vitrectomy group
achieved equal or better BCVA, which was higher than that
of the routine treatment group (48%). Even though 6 eyes in
the routine treatment group responded well to the
conservative treatment did not need surgery, only four of
them achieved equal or better BCVA.
Sims [20] found no difference in visual outcome
according to the extent of necrosis. However, in our study
the visual outcome tended to decrease as necrosis spread
(Figure 2C). There were 0, 3, and 16 eyes with retinitis of
extensive, mid-peripheral, and peripheral stages that
achieved useful vision (逸20/200), respectively. There was
a higher proportion of eyes (67%) with mid-peripheral or
extensive necrosis in the routine treatment group than in the
prophylactic vitrectomy group (31% ), which inevitably
influenced the relatively poor visual prognosis of that group.
These data suggest that surgical intervention for marginal or
finite lesions result in better vision than for extensive or
posterior lesions. Matsuo [23] also found that the extent
of necrosis plays an important part in visual prognosis.
Examination of ocular fundus is often impeded by severe
vitreous opacity and exudations in ARN. It is usually
difficult to evaluate the degree of damage of the retina and
identify the appropriate treatment. In this study, retinal
breaks and/or partial retinal detachment was found in 5 eyes
during the prophylactic vitrectomy. Since RD can occur
without being identified, remedial vitrectomy may be too

late for this rapidly progressing complication. Prophylactic
vitrectomy that resects the vitreous and clears lesions at the
inflammatory stage contributes to the prevention and
treatment of retinal detachment as well as helps to avoid
further damage.
The prognosis of ARN mainly depends on the duration of
onset to treatment. However, visual outcome in ARN is
often poor regardless of prompt diagnosis and treatment [24].
In this study, 51% of eyes were unable to gain useful vision,
including 2 eyes that became completely blind. The
dissatisfactory outcome urges earlier surgical intervention in
severe cases of ARN instead of vitrectomy after vulnerable
retina tissue has been destroyed.
This study has some limitations. First, we compared the
efficacy of 2 treatment strategies based on the results of 37
eyes from 30 patients. More cases of ARN are needed for
greater statistical power. Furthermore, follow-up time varies
among the patients. Complications are more likely to
develop in cases with a longer follow-up. Finally, the
question of whether a quantitative standard of indications
for prophylactic vitrectomy can improve prognosis needs to
be investigated. Further multicenter, randomized, controlled
clinical trials are needed to resolve these issues.
In conclusion, prophylactic vitrectomy contributes to the
prevention of retinal detachment and improved prognosis of
ARN. For cases with necrosis that rapidly progresses despite
antiviral treatment and cases with moderate to extensive
necrosis and severe vitreous opacities, prophylactic
vitrectomy during the inflammatory stage should be
considered.
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