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VZV ISCHEMIC OPTIC NEUROPATHY AND
SUBCLINICAL TEMPORAL ARTERY INFECTION
WITHOUT RASH

A 75-year-old woman developed periorbital pain and
blurred vision OS. Visual acuity (VA) was 20/40 OD,
20/400 OS with mild left relative afferent pupillary
defect (APD). Left optic nerve was swollen and hyper-
emic with peripapillary flame hemorrhages (figure, A).
Erythrocyte sedimentation rate (ESR) was 124 mm/h.
She was treated with IV methylprednisolone, 250 mg
every 6 h. On day 3, headache and vision improved.
ESR was 98 mm/h and C-reactive protein was 1.40
mg/L. Rheumatoid factor, antinuclear antibodies,
and antineutrophil cytoplasmic antibodies titers were
negative. On day 4, left temporal artery biopsy revealed
thickened intima and intact internal elastic lamina
(figure, B) but no medial necrosis characteristic of giant
cell arteritis (GCA). Sections of the temporal artery were
deparaffinized and incubated with 10% normal sheep
serum (NSS) in phosphate-buffered saline (PBS) for
1 hour at room temperature, rinsed 3 times in PBS,
and incubated overnight at 4°C with polyclonal anti-
bodies raised against the varicella-zoster virus (VZV)
open reading frame 63 protein (1:1,000 dilution) or
with normal rabbit serum (1:1,000 dilution). The next
day, sections were washed 3 times in PBS, incubated
with a 1:300 dilution of biotinylated goat antirabbit
immunoglobulin G (IgG) in PBS containing 5%NSS,
washed 3 times in PBS, incubated for 1 hour at room
temperature with alkaline phosphatase–conjugated strep-
tavidin (1:100 dilution), and washed 3 times with PBS.
The color reaction was developed for 5–30 minutes
with fresh fuchsin substrate system. Levamisole was
added to the color reaction to block endogenous phos-
phatase. Uninfected and VZV-infected human fibro-
blast lung cells were used as controls (not shown).
Steroids were changed to oral prednisone 60 mg daily.
On day 7, brain MRI with gadolinium was negative.
On day 9, pain and vision worsened. On day 11, orbital
CT and head CT angiography were negative. On
day 15, VA was 20/400 OS with relative left APD.
On day 17, OS became blind without direct pupil-
lary light reaction; fundus was obscured by vitre-
ous hemorrhage. CSF contained 8 leukocytes/mm3,
protein 72 mg/L, and glucose 54 mg/L. CSF cul-
tures for bacteria, fungi, acid-fast bacilli, and cytol-
ogy were negative. Because asymptomatic temporal

artery biopsy was GCA-negative, VZV ischemic
optic neuropathy (ION) was considered, and she was
treated with IV acyclovir, 10 mg/kg every 8 hours for 7
days. On day 31, CSF contained anti-VZV IgG but
not anti-herpes simplex virus IgG antibody, and
serum-to-CSF ratio of anti-VZV IgG was reduced
(14) compared to ratios for total IgG (121) and albumin
(81). Immunohistochemistry and pathology revealed
VZV antigen and neutrophils in the original left tempo-
ral artery specimen (figure, C). On day 31, she was
treated with oral valacyclovir, 1 gram TID for 6 weeks;
prednisone was reduced to 20 mg daily and tapered
5 mg/week. Six weeks later, pain resolved, and VA
improved to finger counting. Left optic nerve was
pale with clear margins and resolution of hemorrhage.

Discussion. We present an elderly patient with ION
caused by VZV without zoster rash. Virologic verifica-
tion was provided by detection of VZV antigen in
adventitia of clinically asymptomatic and pathologically
GCA-negative temporal artery ipsilateral to vision loss
and anti-VZV IgG antibody in CSF with reduced
serum/CSF ratios indicating intrathecal synthesis of
anti-VZV IgG antibody. Recently, VZV ION was con-
firmed by presence of VZV antigen in ipsilateral clini-
cally asymptomatic GCA-negative temporal artery1; the
latter patient had ophthalmic-distribution zoster weeks
earlier, unlike our patient without history of zoster.
Overall, our case expands the spectrum of disease pro-
duced by VZV without rash to ION, reveals ipsilateral
GCA-negative temporal artery VZV infection useful in
diagnosis, and confirms early VZV infection of adven-
titia in VZV vasculopathy, providing additional evi-
dence that extracranial arteries become infected
transaxonally after VZV reactivates from ganglia.

Before diagnosis, the patient was treated with ste-
roids for presumed GCA and noted transient improve-
ment of pain and vision, perhaps due to decreased
inflammation. However, only 2 weeks later, she became
blind in the affected eye, most likely because she did not
receive antiviral treatment for VZV infection that might
have been potentiated by steroid treatment. In a proto-
type case of VZV vasculopathy diagnosed postmortem,
the patient’s protracted course was aggravated by pro-
longed treatment with steroids and cyclophosphamide.2

Because both GCA and VZV vasculopathy without rash
present with headache, vision loss, and elevated ESR, it
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is important to consider and diagnose VZV vasculopathy
since long-term steroid treatment for presumedGCAmay
aggravate disease. Virologic confirmation requires either
detection of VZV DNA or anti-VZV antibody in CSF
or detection of VZV antigen in temporal artery biopsy.

Because VZV reactivates mostly in elderly humans
(the same age group in which GCA predominates) and
infects arteries with production of multinucleated giant
cells, clinicians have questioned whether VZV causes
GCA. VZV DNA was initially found in 9 (26%) of
35 pathologically verified cases of GCA.3 A later study
showed that prevalence of VZV DNA in GCA-positive
patients did not differ significantly from control subjects4;
furthermore, none of 37 temporal arteries with histologic
evidence of arteritis contained VZV DNA.5 Perhaps
more importantly, VZV antigen is not found in temporal
arteries of pathologically verified cases of GCA.6 Lack of
detection of productive VZV infection in patients with
GCA is not surprising since both necrosis and inflam-
mation inmedia are characteristically seen in acute GCA,
while only inflammation is seen in adventitia of early
VZV vasculopathy.7 Also, we had previously reported
disrupted internal elastic lamina in VZV vasculopathy.

However, because this case of VZV vasculopathy was
detected early, it would not be expected that internal
elastic lamina would yet be disrupted. Finally, because
VZV can be found in GCA-negative temporal artery in
ION, even without rash, it would be prudent to examine
GCA-negative temporal artery biopsies for VZV antigen,
particularly since VZV infections respond to antiviral
therapy.
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Figure Fundus examination, histology, and immunohistochemistry on temporal artery biopsy of varicella-
zoster virus ischemic optic neuropathy

(A) Fundus photograph of the left eye reveals a swollen elevated optic disc with blurred margins and peripapillary flame hem-
orrhages. (B) Histologic and immunohistochemical analysis of the left temporal artery biopsy obtained 4 days after the
patient’s onset of loss of vision. Modified Movat pentachrome stain of a formalin-fixed paraffin-embedded section of the
temporal artery demonstrates a thickened intima (white bar) and nearly intact internal elastic lamina (white arrow). Original
magnification 3200. Note the presence of varicella-zoster virus (VZV) antigen in the adventitia of the temporal artery
stained with anti-VZV antibody (C, black arrow, pink, 3600 magnification), but not with normal rabbit serum (D), and an
abundance of neutrophils in the adventitia around the vaso vasorum vessels (C, inset, black arrow, hematoxylin & eosin,
3600 magnification).

Neurology 80 January 8, 2013 221

ª 2013 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.



D.S. Schmid: contribution of vital reagents/tools/patents; acquisition
of data. B. Skarf: drafting/revising the manuscript for content,
including medical writing for content; study concept or design; anal-
ysis or interpretation of data; acquisition of data. D. Gilden: draft-
ing/revising the manuscript for content, including medical writing for
content; study concept or design; analysis or interpretation of data;
contribution of vital reagents/tools/patents; acquisition of data; sta-
tistical analysis; study supervision or coordination; obtaining
funding.

Acknowledgment: The authors thank Marina Hoffman for reviewing
the manuscript for errors in grammar, punctuation, spelling, read-
ability, clarity, and accuracy.

Study funding: Supported in part by NIH grants AG006127 and
AG032958 to D.G. and NS067070 to M.A.N.

Disclosure: The authors report no disclosures relevant to the manu-
script. Go to Neurology.org for full disclosures.

Received June 21, 2012. Accepted in final form August 23, 2012.

Correspondence to Dr. Gilden: don.gilden@ucdenver.edu

© 2013 American Academy of Neurology

1. Salazar R, Russman AN, Nagel MA, et al. VZV ischemic

optic neuropathy and subclinical temporal artery involve-

ment. Arch Neurol 2011;68:517–520.

2. Gilden D, Kleinschmidt-DeMasters BK, Wellish M, et al.

Varicella zoster virus, a cause of waxing and waning vascu-

litis. NEJM case 5-1995 revisited. Neurology 1996;47:

1441–1446.

3. Mitchell BM, Font RL. Detection of varicella zoster virus

DNA in some patients with giant cell arteritis. Invest Oph-

thalmol Vis Sci 2001;42:2572–2577.

4. Alvarez-Lafuente R, Fernández-Gutiérrez B, Jover JA, et al.

Human parvovirus B19, varicella zoster virus, and human

herpes virus 6 in temporal artery biopsy specimens of

patients with giant cell arteritis: analysis with quantitative real

time polymerase chain reaction. Ann Rheum Dis 2005;64:

780–782.

5. Cooper RJ, D’Arcy S, Kirby M, et al. Infection and tem-

poral arteritis: a PCR-based study to detect pathogens in

temporal artery biopsy specimens. J Med Virol 2008;80:

501–505.

6. Nordborg C, Nordborg E, Petursdottir V, et al. Search for

varicella zoster virus in giant cell arteritis. Ann Neurol 1998;

44:413–414.

7. Nagel MA, Traktinskiy I, Azarkh Y, et al. Varicella zoster

virus vasculopathy: analysis of virus-infected arteries. Neu-

rology 2011;77:364–370.

Do You Know What is Happening to Neurology on
Capitol Hill?

Congress is making decisions that affect neurologic research funding and the way neurology is practiced
in the United States. Only Capitol Hill Report on AAN.com takes you behindWashington’s closed doors
and shines a light on how your federal legislators are working for—or against—your interests. Read
Capitol Hill Report on AAN.com the second and fourthWednesday of each month. Stay informed. Your
work depends on it.

www.neurology.org Offers Important Information to
Patients and Their Families

The Neurology® Patient Page provides:

• A critical review of ground-breaking discoveries in neurologic research that are written especially
for patients and their families

• Up-to-date patient information about many neurologic diseases

• Links to additional information resources for neurologic patients

All Neurology Patient Page articles can be easily downloaded and printed, and may be reproduced to
distribute for educational purposes. Click on the ‘Patients’ link on the home page (www.neurology.org) for a
complete index of Patient Pages.

222 Neurology 80 January 8, 2013

ª 2013 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.


