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Abstract

A 61-year-old woman presented with sudden vision loss from a left anterior optic neuropathy
in the context of severely elevated intraocular pressure after starting topical steroids for ante-
rior uveitis related to herpes zoster ophthalmicus (HZO). The strong temporal relationship be-
tween the vision loss and elevated IOP suggested the vision loss was related to nonarteritic
anterior ischemic optic neuropathy (NAION). Anterior chamber paracentesis did not detect
varicella zoster virus (VZV) and magnetic resonance imaging of the orbits was normal. Her
vision remained stable and the optic disc edema resolved within 3 months. The occurrence of
NAION following an acute elevation of intraocular pressure (IOP) is well-documented in the
context of surgical procedures, glaucoma, uveitis and trauma. This case indicates that not every
optic neuropathy in close temporal relationship with HZO is directly attributable to the virus.
NAION may also occur after steroid-related IOP spikes and ophthalmologists should ensure
that patients on topical steroids are closely monitored for ocular complications.
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Introduction

Vision loss is a rare complication of herpes zoster ophthalmicus (HZ0) and can be a result
of anterior segment of posterior segment involvement. Optic neuropathy is a rare complica-
tion of HZO seen in less than 0.5% of cases and can be anterior (associated with optic disc
edema) or retrobulbar [1]. The diagnosis of herpes zoster optic neuropathy (HZON) is diag-
nosed in patients who develop an optic neuropathy in close temporal relationship with HZO
with other causes of optic neuropathy being excluded. Supportive evidence for the diagnosis
is helpful by means of magnetic resonance imaging (MRI) of the orbits with contrast demon-
strating enhancement of the optic nerve in retrobulbar cases, or the detection of varicella zos-
ter virus (VZV) in the aqueous humor or cerebrospinal fluid (CSF) [1]. However, the yield of
detection of VZV in the CSF is low, especially in anterior cases. Treatment consists of oral or
intravenous antivirals and the use of systemic corticosteroids remains controversial [1]. Pa-
tients with HZO may develop an anterior optic neuropathy that is not directly related to VZV,
but secondarily related to HZO by means of other ocular complications. We report a case of
nonarteritic anterior ischemic optic neuropathy (NAION) related to HZO, which was likely sec-
ondary to the development of a steroid response and elevated intraocular pressure (I0P) for
the treatment of anterior uveitis. This indicates that not every optic neuropathy in close tem-
poral relationship to HZO is directly related to the virus.

Case Report

A 61-year-old woman was seen in neuro-ophthalmology consultation for a left optic neu-
ropathy. She had a history of hypertension and was taking amlodipine. She developed left HZO
1 month prior to presentation with skin lesions on the left forehead and tip and side of her
nose. She was treated with valacyclovir 1 g PO TID for 10 days. She saw an ophthalmologist 3
days later and was found to have anterior uveitis (1+ cells), an intraocular pressure of 18, and
was started on prednisolone acetate 1% eye drops QID. This was continued and the examina-
tion remained stable 1 week later. Two weeks later, she developed left eye pain and worsening
vision. She saw an ophthalmologist and was found to have an intraocular pressure of 52 mm
Hg without any signs of uveitis. Her refraction was -1.00 +0.50 x 172 OD and -1.50 +0.50 x
180 OS and the gonioscopy revealed open angles, grade 3 (Shaffer system) with the trabecular
meshwork visible for 360 degrees in both eyes. She was started on acetazolamide 250 mg PO
QID, brimonidine-timolol eye drops BID and topical prednisolone acetate was discontinued
given the likelihood of a steroid response. Follow-up the next day revealed an improved intra-
ocular pressure of 16, but she was noted to have a new relative afferent pupillary defect and
optic disc edema in the left optic nerve. A neuro-ophthalmology consultation was requested.
Acetazolamide and brimonidine-timolol eye drops were discontinued.

Neuro-ophthalmology assessment revealed a visual acuity of 20/20 OD and 20/100 OS, a
left RAPD, and Humphrey visual field testing demonstrated a left inferior altitudinal visual
field defect (Fig. 1a). Anterior segment revealed no signs of uveitis and dilated fundus exami-
nation demonstrated a normal appearing right optic nerve with a cup-to-disc ratio of 0.1 and
left diffuse optic disc edema. Optical coherence tomography of the retinal nerve fiber layer
showed an average thickness of 84 um OD and 182 um OS (Fig. 1b). The differential diagnosis
considered was a left anterior optic neuropathy related to herpes zoster or NAION related to
the recent IOP elevation. An anterior chamber paracentesis was performed and VZV was not
detected by real-time PCR. She had an MRI of the brain and orbits with contrast that did not
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show enhancement of the optic nerves and was normal. Complete blood count, erythrocyte
sedimentation rate and C-reactive protein were normal. She was treated with valacyclovir 1 g
PO TID for 1 month as a precaution, but her vision did not improve. At 3-month follow-up, she
continued to have a left inferior altitudinal visual field defect and the left optic disc edema had
resolved.

Discussion

Vision loss is a feared complication of HZON and may affect almost any part of the eye
including the anterior and posterior segments [1]. This may be a result of direct involvement
of VZV or a secondary inflammatory component. This case highlights that optic nerve compli-
cations from VZV may not be due to direct involvement of the virus but can be a secondary
result of another ocular complication. Our patient developed NAION related to elevated 0P
that likely disrupted the perfusion to the optic nerve head. This was unlikely to be a direct
result of the virus for a number of reasons including the absence of detectable virus in the
aqueous humor by PCR, the absence of any optic nerve enhancement on orbital MRI with con-
trast and the absence of any improvement in her visual field, which is typical of NAION, despite
antiviral treatment [2]. The patient also had a history of hypertension and a disc-at-risk, which
is a requirement for the development of NAION [3]. The optic disc edema resolved in the ex-
pected time course for NAION, and the patient had no other signs or symptoms of another
optic neuropathy. There was also a clear temporal relationship between the IOP spike and the
loss of vision. Although CSF was not obtained, this would be an extremely low-yield test, es-
pecially with no retrobulbar involvement seen on MRI.

NAION has been previously described to develop in response to elevated IOP and subse-
quent disruption to the optic nerve head perfusion pressure [4-6]. This has been well-de-
scribed in a number of situations including after ophthalmological procedures, acute glau-
coma, hypertensive uveitis, or the administration of steroid eye drops [7-11]. Cases of oph-
thalmological procedures include cataract extraction complicated by capsular block, pars
plana vitrectomy for macular hole, and trabeculectomy complicated by NAION have been de-
scribed [7-9]. NAION after intravitreal injections have also been presumed to be related to
elevated intraocular pressure, although the I0P has not been routinely measured in most of
these cases [12]. The presumed mechanism of NAION after cataract surgery has also been
thought to be related to elevated I0P, which is elevated intraoperatively and sometimes post-
operatively [13]. Acute primary angle closure and traumatic angle recession glaucoma has
been reported to be complicated by NAION and may be bilateral and severe [10, 11]. We were
unable to retrieve any previously reported case of NAION secondary to herpes zoster anterior
uveitis, but cases after Posner-Schlossman syndrome (PSS) have been described. Similar to
our case, the PSS cases all had IOP in excess of 50 mmHg and some cases were in individuals
younger than 50 years of age [5, 10]. We were unable to retrieve any cases of NAION that
developed after steroid-related I0P spikes.

Elevated intraocular pressure is well-known complication of topical steroids and to a
lesser extent systemic and topical steroid treatment [14, 15]. This typically onsets around 3-
6 weeks after the initiation of topical steroids and is thought to be related to increased re-
sistance to aqueous outflow at the trabecular meshwork. The mechanism of this IOP elevation
is unclear but the discontinuation of steroid treatment predictably triggers the reversal of IOP
elevation back to baseline [14]. Complications of elevated IOP, not only include glaucoma, but
may also result in retinal vein occlusions, corneal edema and as we have shown in this case,
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NAION. It is important that ophthalmologists closely monitor patients on topical steroids since
NAION may be a rare and irreversible complication of their use. This may even occur in
younger patients who may be taking topical steroids postoperatively for eye surgery or for
ocular inflammatory disorders. Treatment of steroid-induced ocular hypertension typically
involves discontinuation of the steroid and use of topical and systemic IOP-lowering medica-
tions. The elevation of IOP in our patient was likely related to topical steroid use since there
was no active inflammation at the time of vision loss and the IOP responded promptly to the
discontinuation of steroids.

In summary, the development of an optic neuropathy in close temporal relationship may
not necessarily be related to VZV. We report a case of steroid-induced ocular hypertension for
initial treatment of herpes zoster-related anterior uveitis that was complicated by NAION. Pa-
tients on topical steroids should be closely monitored since irreversible optic nerve damage
may occur in this context.
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Fig. 1. a Humphrey 24-2 SITA-Fast visual fields demonstrating a left inferior altitudinal visual field defect.
b Optical coherence tomography of the retinal nerve fiber layer (RNFL) at presentation with left eye vision
loss demonstrating an elevated RNFL due to optic disc edema in the left eye.
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