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Initial diagnosis of herpes zoster 
ophthalmicus complicated by 
central retinal artery occlusion 
and subsequent varicella-zoster 
virus encephalitis: a case report
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Purpose: To report the unusual case of a herpes zoster ophthalmicus (HZO) 
complicated by central retinal artery occlusion and viral encephalitis.
Case report: A 65-year-old male with HZO who underwent intravenous acyclovir 
treatment complained of sudden onset blurry vision of his left eye. Central retinal 
artery occlusion (CRAO) was revealed. We administered methylprednisolone 
pulse therapy, yet resulted in no visual acuity improvement.
Conclusion: There were only a few cases reported to have CRAO after diagnosed 
HZO. This cause of viral-related CRAO led to a complicated treatment decision.

KEYWORDS

herpes zoster ophthalmicus, retinal artery occlusion, treatment, VZV encephalitis, VZV 
vasculopathy

1 Introduction

Varicella-zoster virus (VZV) establishes latency in sensory ganglia and may reactivate in 
older or immunocompromised individuals, leading to herpes zoster ophthalmicus (HZO). 
HZO manifests with vesicular eruptions along the ophthalmic branch of the trigeminal nerve 
and can cause keratitis, uveitis, or scleritis. Beyond these anterior-segment findings, VZV 
reactivation occasionally results in severe ischemic and neurological complications through 
viral-induced vasculopathy (1). Among all forms of zoster, ophthalmic involvement carries 
the highest risk for subsequent cerebrovascular events (2). VZV vasculopathy arises when 
the virus spreads transaxonally from ganglionic neurons to arterial walls, infecting the 
adventitia and media and provoking granulomatous angiitis, intimal hyperplasia, and luminal 
occlusion (3). In the retina, this same process can present as central or branch retinal artery 
occlusion (CRAO/BRAO) even without evident necrotizing retinitis (4). Acute retinal 
ischemia is now recognized as the ocular analogue of acute cerebral stroke and requires 
emergent evaluation (5, 6). However, in VZV-related ischemia, the mechanism differs from 
embolic occlusion, involving direct viral endothelial injury and immune-mediated 
inflammation. Consequently, early antiviral and corticosteroid therapy may be essential to 
prevent irreversible ocular and central nervous system (CNS) damage. Although several 
reports have described HZO complicated by central retinal artery occlusion (CRAO) (7–10), 
most of these cases were limited to ocular vasculopathy without evidence of CNS involvement. 
Hall et al. (7) first reported CRAO following HZO in an adult patient, and Ahn et al. (8) 
subsequently described a pediatric case with a similar presentation, while later reports by 
Camuglia et al. (9) and Ahmad et al. (10) further confirmed that these ischemic complications 
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generally remain confined to the ocular circulation. In contrast, our 
patient simultaneously developed HZO, CRAO, and cerebrospinal 
fluid (CSF)–proven varicella-zoster virus encephalitis within the 
same clinical episode. This constellation underscores the potential for 
VZV vasculopathy to affect both retinal and cerebral vessels 
concurrently, rather than sequentially, highlighting the importance 
of prompt recognition, interdisciplinary collaboration, and timely 
management.

2 Case presentation

A 65-year-old male with a medical history of well-controlled 
hypertension and type 2 diabetes mellitus presented with a 6-day 
history of fever, pain, and vesicular eruptions involving the left 
ophthalmic (V1) division of the trigeminal nerve. On admission, he 
was alert and had no focal neurological deficits. Baseline laboratory 
testing on admission demonstrated normal renal function; therefore, 
intravenous acyclovir was initiated at the standard dosing regimen 
(750 mg every 8 h).

Two days after initiation of treatment, the patient awoke at 
approximately 08:00 with sudden visual loss in the left eye. The last 
known normal visual status was at approximately 21:00 the previous 
evening. An urgent ophthalmology consultation was requested due to 
sudden-onset blurry vision in the left eye. Ocular examination 
revealed best-corrected visual acuity was measured using a Snellen 
chart and was 20/20 in the right eye and 20/250 in the left eye. 
Intraocular pressure was 11 mmHg in the right eye and 13 mmHg in 
the left. Vesicles and crusts appeared on the left upper eyelid. Corneal 
fluorescein staining revealed pseudodendritic lesions (Figure 1), and 
anterior chamber examination showed grade 2 cells, indicating herpes 
zoster uveitis. Funduscopic examination demonstrated a cherry-red 
spot at the macula, suggestive of CRAO (Figure 2). The posterior 
segment showed no vitreous cells or haze. Macular spectral-domain 
optical coherence tomography (SD-OCT) revealed hyperreflective 
inner retinal layers consistent with retinal edema, confirming the 
diagnosis of CRAO (Figure 3).

Immediate management included ocular massage, 
hyperventilation, and topical intraocular pressure-lowering agents 
(dorzolamide) along with prednisolone acetate 1% for the uveitis. Due 
to the elapsed time window and concerns regarding vasculopathy 
related to VZV infection, tissue plasminogen activator (tPA) was not 
administered. Instead, high-dose intravenous methylprednisolone 
(1,000 mg daily for 5 days) was initiated for presumed VZV-induced 
CRAO, with limited response. Fluorescein angiography performed a 
few days later revealed a delayed arterial filling time and arteriovenous 
transit time, consistent with the CRAO diagnosis (Figure 4). Visual 
evoked potential (VEP) testing performed after the acute phase 
revealed delayed P100 latency with reduced amplitude in the left eye, 
while responses from the right eye were within normal limits, 
indicating impaired visual conduction along the left visual pathway. A 
comprehensive stroke workup was performed after the CRAO event, 
including laboratory evaluation, transthoracic echocardiography, 24-h 
Holter monitoring, and carotid ultrasonography, all of which revealed 
no evidence of cardioembolic sources or significant carotid artery 
disease.

To further clarify the underlying condition, gadolinium-enhanced 
brain MRI was performed and demonstrated no evidence of acute or 
subclinical cerebral ischemia, CNS infection, optic neuritis, or 
radiographic vasculitis. Magnetic resonance angiography (MRA) 
showed only mild atherosclerotic changes in the basilar artery. Lumbar 
puncture was performed to evaluate for potential subclinical CNS 
involvement related to VZV infection, which may occur even in the 
absence of overt encephalitic signs. Continued acyclovir therapy led 
to acute kidney injury, manifested by severe metabolic acidosis, altered 
mental status, and anuria. Emergency hemodialysis and aggressive 
hydration were initiated, resulting in renal recovery after 5 days. 
Antiviral therapy was then switched to ganciclovir (250 mg daily) to 
complete the course. Follow-up CSF analysis was performed to 
monitor the response to ganciclovir therapy and to guide decisions 
regarding treatment duration. After 14 days of antiviral therapy, CSF 
abnormalities persisted, and the treatment course was therefore 
extended to a total of 21 days based on the overall clinical course and 
CSF findings.

At follow-up in the ophthalmology outpatient clinic, the patient’s 
left eye visual acuity remained severely impaired (counting fingers at 
10 cm), although the vesicular lesions, corneal findings, and anterior 
uveitis had resolved. SD-OCT at 6 weeks demonstrated thinning of 
the inner retinal layers (Figure 3), indicating the chronic stage 
of CRAO.

3 Discussion

CRAO following HZO represents a rare but vision-threatening 
manifestation of VZV vasculopathy. The underlying pathophysiology 
is now understood as a viral-induced granulomatous angiitis involving 
both small and large arteries. After reactivation in the trigeminal 
ganglion, VZV travels transaxonally along the ophthalmic branch to 
reach the adventitia of cerebral and retinal arteries, where it infects 
vascular smooth-muscle and endothelial cells, causing disruption of 
the internal elastic lamina, intimal proliferation, and luminal 
thrombosis (3, 10). Histopathologic and molecular analyses have 
identified VZV antigens and DNA within affected vessels, confirming 
direct viral infection rather than embolic occlusion (11).

FIGURE 1

Corneal fluorescein staining revealed pseudo-dendritic corneal 
lesion indicating VZV keratitis in the left eye.
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Several reports have described HZO complicated by CRAO, 
typically as an isolated ocular vasculopathy without CNS 
involvement (7–10). Hall et al. (7) provided the earliest adult case 
linking HZO with CRAO, followed by Ahn et al. (8), who reported 
a pediatric patient demonstrating similar retinal arterial occlusion. 
Camuglia et al. (9) and Ahmad et al. (10) later described CRAO 
following HZO. In these reports, CSF evaluation for VZV was not 
performed or not reported; therefore, concomitant CNS 
involvement could not be definitively excluded. Collectively, the 
existing literature suggests that ocular VZV vasculopathy has most 
often been described as clinically localized to the retina and 
choroid, although systematic assessment for CNS involvement was 
lacking.

In contrast, our patient manifested simultaneous HZO, CRAO, 
and cerebrospinal-fluid–proven VZV encephalitis during a single 
clinical episode, indicating a more widespread “pan-vasculopathy.” 
Importantly, ancillary angiographic findings further supported a 
vasculopathic rather than embolic mechanism of retinal ischemia. 
Fluorescein angiography demonstrated delayed choroidal filling 
without visible retinal emboli, an angiographic pattern more 
consistent with an arteritic cause of CRAO and supportive of an 
underlying inflammatory vasculopathy (12).

While previous series have documented delayed cerebral 
infarction or vasculitis weeks to months after HZO (13), concurrent 
ocular and encephalitic involvement is exceptionally uncommon. 
Bandeira et al. (14) described that HZO can be associated with both 

FIGURE 2

Fundus photography revealed a cherry-red spot in the left eye; the fundus photography of the right eye was normal.

FIGURE 3

SD-OCT revealed hyper-reflective inner retinal layers indicating retinal edema in the left eye. Thinning of inner retinal layer at 6 week follow-up OCT 
examination showed a chronic stage of CRAO in the left eye.
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ocular and cerebral vasculopathy, supporting the concept that VZV 
may affect multiple vascular territories concurrently. Our case extends 
this spectrum by providing clinico-virologic evidence of concurrent 
ocular and encephalitic disease, emphasizing that these manifestations 
likely represent points along a unified pathogenic continuum rather 
than sequential complications.

Management of VZV-related vasculopathy is guided by 
observational data and expert consensus. High-dose intravenous 
acyclovir (10–15 mg/kg every 8 h for minimum 14 days) remains the 
therapeutic cornerstone and should be initiated promptly upon 
clinical suspicion for patient having vasculopathy (6, 11). 
Corticosteroids are frequently administered concurrently with 
intravenous acyclovir to suppress vascular inflammation and intimal 
hyperplasia (13). Based on their clinical experience, Gilden and 
colleagues recommended a short course of oral prednisone (1 mg 
per kilogram of body weight daily for 5 days) given in conjunction 
with intravenous acyclovir to further reduce arterial wall 
inflammation (11). This regimen, reiterated in subsequent reviews 
by Nagel and Gilden, supports the use of combined antiviral and 
corticosteroid therapy to achieve anti-inflammatory control (15). 
Although controlled data are lacking, pulse-dose corticosteroid 
therapy has been described in cases of severe vasculitic inflammation 
or CNS involvement, with methylprednisolone administered at a 
dose of 1,000 mg daily for 3 to 5 days (9, 10). In such reports, 
vascular inflammation often stabilized or regressed after treatment; 
however, improvement in visual acuity was limited. In our patient, 
early antiviral therapy stabilized neurologic function but failed to 
restore vision, consistent with previous observations that CRAO 
results in irreversible inner-retinal necrosis once arterial blockage is 
complete.

Although tPA is a recognized treatment for non-arteritic CRAO 
within a 4.5-h window (16, 17), its role in VZV–related CRAO 
remains uncertain. In one reported case involving an 
immunocompromised patient with HZO, tPA was administered 
within the therapeutic window, and visual acuity improved from 

20/400 to 20/100 (18). Given the multifactorial pathophysiology of 
VZV vasculopathy, which includes both inflammatory and 
prothrombotic mechanisms, there is currently no consensus 
regarding the safety or efficacy of thrombolytic therapy in this 
setting.

In summary, our patient’s presentation illustrates a rare but 
pathophysiologically coherent syndrome of retinal VZV vasculopathy 
accompanied by CSF–proven CNS VZV infection. Early recognition 
and aggressive antiviral therapy, accompanied by corticosteroids—
ranging from short oral courses to high-dose pulse regimens in 
extensive disease—are essential to prevent irreversible neurological 
and visual damage. This case broadens the recognized clinical 
spectrum of VZV infection, demonstrating that what may initially 
appear as isolated ocular disease can in fact represent a manifestation 
of systemic neurovasculitis.
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FIGURE 4

Fluorescein angiography revealed a choroidal and arterial filling delay (28 s), a delayed arterial venous phase (42 s), and a delayed venous phase (45 s). 
However, no obvious emboli in retinal arteries or filling defect was shown.
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