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0.5 to 0.63 new cases per million population [5, 6]. The 
typical clinical manifestations of ARN are granuloma-
tous inflammation, retinal arteriolar vascular occlusion, 
and peripheral retinitis [7]. We report a rare case of ARN 
with optic neuropathy as the initial manifestation.

Case presentation
A 57-year-old Asian male patient came to our hospital 
with visual acuity decreased for 20 days in the right eye 
and two days in his left eye. Twenty days ago, the patient 
experienced unexplained vision loss in their right eye. He 
went to a regional hospital where tests revealed optic disc 
edema, and he was diagnosed with ischemic optic neu-
ropathy (Fig. 1). He was treated with drugs such as nour-
ishing nerves and improving circulation and systemic 

Background
Acute retinal necrosis (ARN) is a type of uveitis syn-
drome caused by a viral infection. ARN can be caused 
by varicella zoster virus (VZV), herpes simplex viruses 
1 and 2 (HSV-1, HSV-2), cytomegalovirus (CMV), and 
Epstein-Barr virus (EBV), with a relatively low prevalence 
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Abstract
Background  We present the treatment and follow-up of a rare patient with acute retinal necrosis (ARN) with optic 
neuropathy as the first manifestation.

Case presentation  A 57-year-old male patient first presented with reduced vision and optic neuropathy in his right 
eye.After 20 days, the vision in the left eye decreased, and the slit-lamp examination showed no remarkable changes 
in the anterior segment. The right eye showed 2 + cells and flares in the anterior chamber. The iris texture was good, 
the pupils were round (light reflex), the crystalline lens was slightly opaque, and the vitreous was turbid. An anterior 
chamber paracentesis was performed to collect aqueous humor for polymerase chain reaction testing. The PCR 
test showed positive detection of VZV in the right eye, while the content of VZV in the left eye was lower than the 
reference value. Both eyes of the patient were successively diagnosed with acute retinal necrosis (ARN) due to VZV 
infection. The patient was treated with topical antiviral and anti-inflammatory eye medication, oral steroids, and 
general antiviral drugs. After three months, the vision and condition were relatively stable.

Conclusions  Clinicians should realize that accurate diagnosis and timely antiviral therapy are crucial for treating ARN.
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hormones (intravenous dexamethasone, unknown dose, 
continuous use for ten days, changed to prednisone 
30 mg orally, Once a day for a week), the patient ‘s treat-
ment details are not know.

The patient presented to our hospital with a sudden 
decrease in vision in his left eye two days ago. The patient 
had a 1-year history of diabetes mellitus and no other 
medical history. His best-corrected visual acuity (BCVA) 
was 20/200 in his right eye and 20/30 in his left eye. The 
IOP was 13 mmHg and 14.7 mmHg, respectively. The 
slit lamp examination of the right eye showed light cili-
ary congestion, keratic precipitates (KPs) and 2 + ante-
rior chamber cells, mild lens opacity, and mild vitreous 
opacities. The left eye was mild congested, shallow ante-
rior chamber with vitreous opacity. Fundus photography 
of his right eye revealed an unclear optic disc boundary, 
extensive arterial occlusion, large yellow-white lesions 
around the retina, and patchy hemorrhage in the upper 
retina. His left eye showed an indistinct optic disc bor-
der with vascular alignment and a reddish-brown retina 
(Fig. 2).

Optical coherence tomography (OCT) showed that 
there was a cord-like reflection in the vitreous cavity of 
the right eye, the central concave curve of the macular 
area was flat, the light reflection of the neuroepithelial 
layer was uneven, the thickness was different, the local 
reflection of the outer layer of the retina was discontinu-
ous, and the low reflection area was visible between the 
neuroepithelial layers above the fovea. The foveal curve 
of the macular region in his left eye was good, and the 
mild reflection of the neuroepithelial layer was not uni-
form (Fig. 3).

The field of view revealed a decrease in diffuse light 
sensitivity in the central visual field of the right eye, with 
a large area of visual field defect temporal and inferiorly 
connected to the physiological blind spot and central 
involvement. The left eye had reduced diffuse light sen-
sitivity in the central visual field and a large area of visual 
field defect connected to the physiological blind spot 
superiorly (Fig. 4).

Fluorescein fundus angiography showed that the right 
eye’s arteriovenous filling time was delayed, some blood 
vessels had not been filled, flocculent fluorescence in 
front of the retina was covered, the retina was scat-
tered in patchy high fluorescence, the left eye’s optic disc 
boundary was blurred, and the surrounding vascular 
wall gradually showed fluorescent staining and leakage 
(Fig. 5).

On the second day after admission, his left eye’s BCVA 
dropped to 20/167. The anterior chamber was shallow, 
and vitreous opacity was present. Fundus photographs 
of his left eye showed optic disc edema and yellow-white 
exudation (Fig. 6).

The results of the interferon-gamma release test were 
negative. An anterior chamber paracentesis collected 
aqueous humor for viral testing. The PCR detection of 
VZV in the intraocular fluid of the right eye was positive, 
and the PCR detection of VZV virus in the intraocular 
fluid of the left eye was 1.2 × 102copies/mL but less than 
the reference value of 5 × 102copies/mL.

Fig. 2  Fundus photography of the patient on the day of hospitalization. Right eye (a), left eye (b)

 

Fig. 1  Right eye fundus photography
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To further exclude intracranial lesions, the patient 
underwent brain and orbital MRI and central nervous 
demyelination series detection. MRI of the brain and 
orbital did not reveal any positive findings. Laboratory 
tests of T-spot, rheumatism series antibodies, and central 
nervous system demyelination series were negative.

The right eye had posterior corneal deposits, inflam-
matory cells in the anterior chamber, large yellow-white 
lesions around the retina, retinal vascular occlusion, and 
VZV positive detected by PCR in intraocular fluid. In 
2015, Japanese experts proposed new diagnostic criteria 
for ARN [8]: (1) Ocular findings: (a) anterior chamber 
cells or amniotic corneal deposits; (b) single or multiple 

Fig. 4  Visual field examination of the patient on the day of hospitalization. Right eye (a), left eye (b)

 

Fig. 3  Optical coherence tomography of the patient on the day of hospitalization. Right eye (a), left eye (b)
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foci of yellowish-white necrosis in the periphery of the 
retina; (c) retinal arteritis; (d) congestion of the optic 
disc; (e) inflammatory clouding of the vitreous body; and 
(f ) elevated intraocular pressure. (2) Characteristic dis-
ease progression: (a) rapid progression of retinal necrotic 
foci; (b) retinal tears or retinal detachment; (c) retinal 
vascular occlusion; (d) optic nerve atrophy; (e) effective-
ness of antiviral therapy; (3) virological testing of intra-
ocular fluid, including analysis of HSV-1, HSV-2, or VZV 
by PCR or Goldman-Whitmer coefficients; (4) Intraocu-
lar fluid virology, including analysis of HSV-1, HSV-2, 
or VZV by PCR or Goldman-Whitmer coefficient; (5) 
Disease progression. or Goldman-Whitmer coefficient 
analysis of HSV-1, HSV-2 or VZV. This patient met the 
criteria; his right eye was diagnosed as ARN, but his left 
eye showed a progressive visual decline optic disc, and 
the VZV virus was detected by intraocular fluid PCR. 
Considering the disease characteristics, medical history, 
clinical presentation, and ocular examination, ARN was 
suspected in his left eye.

Differential diagnosis
The case was differentiated from ischemic optic 
neuropathy(ION) and progressive outer retinal necrosis 
(PRN / PORN).

The patient was differentiated between ARN with 
optic neuropathy as the first manifestation and ischemic 
optic neuropathy: both had sudden vision loss, optic disc 
edema, optic neuropathy, and visual field defect. The 
difference between the two is that the PCR detection 
of VZV in the fluid of ARN patients is positive, and the 
brain and orbital MRI and central nervous demyelination 
series are normal; in ischemic optic neuropathy, MRI 
and ultrasound can identify temporal artery abnormali-
ties, combined with the symptoms and signs of GCA and 
blood tests for diagnosis.

Anterior ischemic optic neuropathy (AION) results 
in decreased visual acuity, mild to moderate optic disc 
edema, longitudinal distribution of visual field defects, 
and more severe visual field defects in the lower half [9]. 
The patient suddenly had decreased strength, optic disc 
edema, quadrantal visual field defects connected to phys-
iological blind spots, and high-risk factors for diabetes. 
There was no obvious manifestation of retinal necrosis in 
the early stage of the disease, which was consistent with 
the characteristics of ischemic optic neuropathy.

Progressive outer layer retinal necrosis (PRN/PORN) 
is a rare and disruptive disease whose etiology is primar-
ily related to VZV. This disease is typical of patients with 
immune eye disease and has an exceedingly fast clini-
cal course, with both eyes frequently involved. It begins 
with a sudden but painless loss of vision. The inflamma-
tory process occurs in the outer layer of the retina and 
manifests itself as ill-defined multiple inflammatory foci 
that spread from the center to the periphery, with early 
involvement of the macula and the posterior pole of 
the eye. As the disease progresses, the inner layers also 
become damaged. Inflammatory infiltration in the ante-
rior chamber and intravitreous is minimal compared to 

Fig. 6  Fundus photography of the patient left eye on the second day after 
admission

 

Fig. 5  Fluorescein fundus angiography of the patient on the day of hospitalization. Right eye (a), left eye (b)

 



Page 5 of 8Li et al. BMC Ophthalmology          (2024) 24:512 

ARN. Retinal vascular damage and intraretinal are not 
characteristic [10].

Treatments and follow-up
The patients received local anti-inflammatory and anti-
viral therapy along with systemic antiviral treatment. 
Ganciclovir 0.5 mg/kg bid was injected. Ganciclovir 3 mg 
was injected into the vitreous cavity of both eyes twice 
a week. Intravenous infusion of blood circulation drugs, 
aspirin 50 mg oral qn.

One week after he had been treated, the BCVA in his 
left eye dropped again, from 20/167 to a finger count. The 
slit lamp examination indicated mild conjunctival con-
gestion, keratic precipitates, anterior chamber flash (+), 
and inflammatory response in the anterior chamber and 
anterior vitreous of the eye. His fundus photographs dis-
played optic disc pallor, vascular atresia, and peripheral 
retinal atrophy (Fig. 7).

The results of the interferon-gamma release test 
showed that the PCR test value of the VZV virus in the 
intraocular fluid of the left eye was 1.03 × 102copies/mL. 
At this time, the left eye was diagnosed with ARN. The 
patient was diagnosed with binocular ARN and was a 
VZV-related ARN with optic neuropathy as the first 
manifestation.

The treatment plan was adjusted to local and systemic 
antiviral treatment of the eye, and oral glucocorticoid 
25 mg qd; ganciclovir 3 mg was injected into the vitreous 
cavity of both eyes twice a week and reduced to once a 
week after four weeks. Ganciclovir 0.5 mg/kg intravenous 
injection for three weeks, then changed to acyclovir 0.4 g 
orally.

After three weeks of medical therapy, the BCVA 
increased from 20/200 to 20/70 in his right eye and from 
FC to 20/200 in his left eye. PCR detection of aque-
ous humor in patients showed that IL8 decreased from 
662.2 to 64pg/ml and VZV decreased from 6.13 × 102 to 
2.25 × 102copies/mL.

One and a half months after being treated, the BCVA 
was 20/70 in his right eye and 20/200 in his left eye, and 
IOP was 10  mmHg and 11  mmHg. There was no obvi-
ous conjunctival congestion in the two eyes, the corneas 
were clear, the anterior chambers were deep, no anterior 
chamber flare, the lenses were slightly cloudy, and the vit-
reous humor was cloudy. Fundus photographs revealed 
unclear borders of the optic discs in both eyes, extensive 
occlusion of arteries, and yellowish-white peripapillary 
retinal lesions (Fig.  8). Because the condition was rela-
tively stable, the patient was satisfied and left the hospital.

Fig. 8  Fundus photography after being treated on one and a half months. Right eye (a), left eye (b)

 

Fig. 7  Fundus photography of the patient on one week day after admission.Right eye (a), left eye (b)
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Three months later, the patient returned to the hos-
pital. The best-corrected visual acuity was 20/70 in the 
right eye and 20/200 in the left eye, and the intraocular 
pressures were 6.7 and 11.3 mmHg. There was no signifi-
cant conjunctival in either eye, the corneas were clear, the 
anterior chamber was deep without inflammation, and 
the vitreous was slightly opacity. After the consent, pre-
ventive laser retinopexy was given to both eyes to reduce 
the occurrence of RD. Fundus photography showed a 
pale optic disc, partial vascular occlusion, and laser spots 
around the retina (Fig. 9).

Discussion and conclusions
Characteristic features of ARN include significant vitri-
tis, uveitis, and circumferential progressive necrotizing 
retinitis. Early diagnosis is crucial for effectively treating 
ARN. ARN diagnosis is based on clinical symptoms and 
can be confirmed through viral PCR testing. Several stud-
ies indicate that ARN typically begins with periorbital 
pain, which is often accompanied by elevated intraocular 
pressure, scleritis, or anterior uveitis. These conditions 
can lead to vitreous clouding and retinitis. The inflam-
mation of the retina usually develops throughout 4 to 6 
weeks. Retinitis manifests as multifocal yellowish-white 
exudates that primarily originate in the periretinal area. 
These multiple lesions often merge, covering the periph-
eral retina and gradually extending toward the posterior 
pole of the eye, while the macula is generally unaffected. 
This process is frequently associated with vasculitis and 
perivascular and arterial thrombosis, which are distinc-
tive features of the disease [7, 11].

However, the ARN patients we reported presented 
with optic disc lesions as the initial manifestation of 
the disease. At this stage, PCR testing of the intraocular 
fluid revealed a negative result for VZV. As the disease 
progressed, we observed vascular atresia, peripheral 
retinal atrophy, and inflammation in the anterior cham-
ber and anterior vitreous. During this stage, PCR test-
ing of the intraocular fluid revealed a positive result for 

VZV, which differs from the incidence and progression 
of ARN described in the literature. The reasons we con-
sidered include the possibility that the virus was latent or 
confined to the posterior segment of the eye. This could 
explain why the virus had not yet been fully released into 
the anterior chamber. As a result, PCR testing of the early 
anterior chamber puncture fluid showed a low level of 
VZV virus. Botsford BW et al. reported that acute retinal 
necrosis caused by different virus types occurred at vary-
ing times from the onset of symptoms to PCR detection 
of virus positivity [12]. The onset of the first symptoms 
was eight days in the HSV-2 group and fourteen days in 
the VZV group. Our analysis of this case’s etiology aligns 
with published literature.

ARN can be treated with topical and systemic cortico-
steroids to alleviate the ocular inflammatory response. 
How to choose the timing of glucocorticoids in the 
treatment of ARN ? This question is worth considering. 
Alexa Li et al. reported that PCR detection could be used 
to diagnose suspected ARN. However, patients should 
receive aggressive antiviral therapy while awaiting a viral 
diagnosis, as the risk of disease progression increases 
without treatment [13]. In an ARN study, it was reported 
that patients with ARN were treated with corticosteroids 
without antiviral therapy, leading to severe retinopathy 
and poor visual acuity [14]. Weisman et al. described a 
case of suspected optic neuritis that was treated with 
intravenous methylprednisolone. The patient subse-
quently developed bilateral central retinal artery occlu-
sion, acute retinal necrosis, and meningitis [15]. The 
report confirmed that glucocorticoid therapy without 
antiviral treatment may worsen retinal diseases.

Studies have shown that the acute phase of ARN 
should be treated with medication. Once ARN is diag-
nosed, intravenous acyclovir should be administered 
immediately. The total treatment duration is six weeks to 
reduce the incidence of contralateral eyes [16]. Regard-
ing using corticosteroids during ARN treatment, some 
retinal experts recommend adding corticosteroids 24 to 

Fig. 9  Fundus photography after restored vision during the follow-up examination. Right eye (a), Left eye (b)
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48 h after starting antiviral medications [7]. Some uveitis 
experts recommend topical corticosteroids for cystoid 
macular edema after resolving active retinitis, consider-
ing the potential for recurrence [13]. While corticoste-
roids can help improve inflammatory markers related 
to ARN, particularly through local injections in the eye, 
they should be used cautiously. This is because they may 
increase the risk of disease progression and vision loss. 
We reported that the case was givenlocal and systemic 
antiviral therapies in the early stages of treating of ARN. 
When the virus was detected through PCR testing, hor-
mone therapy was added to mitigate the severe inflam-
matory response associated with ARN, aligning with 
reports from the literature.

In summary, this case serves as a reminder for clinicians 
to consider the factors associated with ARN when assess-
ing patients who present with atypical optic neuropathy. 
Accurate diagnosis and timely antiviral therapy are cru-
cial for treating ARN. We reported that this patient with 
ARN received a combination of local and systemic anti-
viral therapy at the onset of the disease. When the virus 
was detected through PCR testing, oral hormone ther-
apy was added to help reduce the severe inflammatory 
response associated with ARN. This approach provides a 
valuable treatment strategy for clinicians managing ARN. 
In addition, there is still no consensus on the treatment 
of ARN, including the selection of antiviral drugs, the 
timing and dose of hormone therapy. Further long-term 
clinical studies are needed to optimize the management 
of ARN treatment.
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