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VARICELLA-ZOSTER VIRUS TRIGEMINAL
GANGLIONEURITIS WITHOUT RASH

The clinical features, pathologic changes, and
immune repertoire in a remarkable case of chronic
varicella-zoster virus (VZV) ganglioneuritis with-
out rash are described.

Case report. Two years before death, a 39-year-old
morbidly obese man experienced 3 episodes of left
maxillary-distribution zoster at intervals of 5 and
14 months, respectively, that lasted 2–3 weeks, and
was treated with oral antiviral agents. Medical history
revealed hypertension and recurrent herpes labialis.
Six months before death, he experienced diffuse,
increasingly severe headaches. Three months before
death, he developed left maxillary-distribution pain,
vertigo, blurred vision, and difficulty concentrating;
brain MRI revealed 3–4 punctate white matter hyper-
intensities. CT scan showed diffuse brain swelling
without contrast enhancement; CT angiogram was
normal. Complete blood count, metabolic panel,
HIV serology, and antinuclear antibodies panel were
normal/negative. CSF contained 14 leukocytes/mL
(81% mononuclear) and 1,615 erythrocytes/mL;
CSF protein was 53 mg/dL and glucose was 52 mg/
dL. CSF Gram stain and culture and PCR for VZV
and herpes simplex virus (HSV) DNA by PCR were
negative (lower limit of detection 5 copies/mL). The
patient was treated with IV acyclovir, 10 mg/kg
3 times daily for 2 days, followed by oral acyclovir,
800 mg 4 times daily for 8 days. He was found dead
in bed 1 month after hospitalization.

Forensic autopsy revealed severe hypertensive car-
diomyopathy. Mild cerebral swelling was noted and
the hippocampus contained scant perivascular lym-
phocytes but no VZV or HSV antigen. Extensive
inflammation (figure) was seen in both trigeminal
ganglia (figure, A) and adjacent nerve roots (figure,
E), greater on the left. Inflammation was dominated
by CD41 (figure, B and F). CD81 T cells (figure,
E and G) with many CD681 macrophages (figure,
D), rare CD201 B cells (figure, H), and isolated
CD151 neutrophils.

Immunohistochemistry with anti-VZV antibody re-
vealed abundant VZV IE63 antigen at the periphery
of both ganglia, primarily in the trigeminal nerve root,
adventitia, and wall of a dural artery (figure, I and L),

not seen with anti-HSV antibody (figure, J and M) or
normal rabbit serum (figure, K and N). Real-time PCR
of formalin-fixed tissue amplified VZV and HSV-
1 DNA in both ganglia and nerve roots; in the latter,
VZV DNA abundance was 84 copies and HSV-1 was 9
copies per 500 ng total DNA. Circle ofWillis arteries did
not contain VZV DNA. Postmortem CSF did not con-
tain VZV or HSVDNA or anti-VZV or HSV antibody.

Discussion. A remarkable case of chronic bilateral
VZV trigeminal ganglioneuritis with diffuse head-
ache and unilateral maxillary-distribution pain
without rash is detailed. The patient had 3 remote
episodes of maxillary-distribution zoster, the same
site in which chronic pain developed without rash
and corresponding to the trigeminal nerve root in
which VZV antigen was found. PCR and immu-
nohistochemical studies demonstrated VZV in both
trigeminal nerve roots and adventitia and wall of a
meningeal artery. VZV as a cause of neurologic disease
without rash has been emphasized.1 Most often, recur-
rent zoster and herpes labialis (which our patient also
experienced) would be seen in a severely immuno-
compromised patient, although recurrent zoster was
reported in up to 5.7% of immunocompetent individ-
uals.2 Yet our subject had no history of immunodefi-
ciency or immunomodulatory medications. He also
had symptoms consistent with encephalitis, CT-
documented brain swelling before death, and mild
inflammation in the hippocampus postmortem,
although no viral antigen was found. He may have
had mild VZV encephalitis that resolved, as in virolog-
ically verified VZV-induced limbic encephalitis.3

One other case of chronic VZV ganglionitis without
rash in an immunocompetent patient4 has interesting
parallels. First, chronic pain was in the maxillary division
of the trigeminal nerve. Second, VZV was most abun-
dant in the trigeminal nerve root adjacent to the gan-
glion in both subjects. Third, in both subjects HSV
DNA was found in nerve roots; usually HSV DNA is
restricted to ganglia. Note that histologic examination
revealed multiple ganglion cells (large neurons) and nod-
ules of Nageotte (foci of prior neuron loss), indicating
that tissue was from the interface of ganglion and nerve.
This is important since it explains our detection in the
nerve root of small amounts of amplifiable HSV DNA.
Importantly, copy number of VZV DNA in nerve root
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was 10-fold that of HSV DNA, corresponding to the
presence of VZV antigen.

VZV antigen exclusively in trigeminal nerve roots
in both cases suggests that the fundamental lesion
accounting for pain originated in nerve root rather
than ganglion, a theory proposed by Obersteiner
and Redlich and by Nageotte, who described dorsal
root inflammation and meningeal thickening to
explain severe pain in tabes dorsalis.5

Finally, VZV antigen and inflammation with pain
in both cases of chronic VZV ganglioneuritis without
rash supports the notion that postherpetic neuralgia
may reflect a chronic active VZV ganglionitis.6
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Figure Pathologic, immunologic, and virologic findings in varicella-zoster virus ganglioneuritis

Left trigeminal ganglion and adjacent nerve root stained with hematoxylin & eosin and immunocyte markers. Note dense
lymphocytic-predominant inflammatory infiltrate surrounding neurons (arrow) in the ganglion (A) and inflammation in adjacent
nerve root (E). CD41 T cells predominated in the ganglion and nerve root (B, F), occasionally clustered around viable-appearing
neurons (inset). CD81 T cells were also frequently seen in the ganglion and nerve root (C, G, insets) as well as CD681
macrophages (D, inset). CD201 B cells (H) were occasionally seen in the ganglion (inset shows an isolated cluster). Magnifica-
tion 3360 for panels A and B and all insets; 360 for large panels C–H. Varicella-zoster virus (VZV) antigen is seen at the
periphery of the left trigeminal ganglion, in and outside thewall of a meningeal blood vessel (I, red) and the trigeminal nerve root
(L) after labeling with anti-VZV antibody, but not after labeling adjacent sections with anti–herpes simplex virus antibody (J and
M) or with normal rabbit serum (K and N). Magnification 360 (large panels); 3360 (insets).
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Target Your Job Search
Your goal is precise, your time is precious. So give it your best shot. The AAN’s Neurology Career
Center is the largest neurology-specific job site tailored to in-demand neurology professionals like
you.

Visit www.aan.com/careers and create your free profile today.

Save These Dates for AAN CME Opportunities!
Mark these dates on your calendar for exciting continuing education opportunities, where you can
catch up on the latest neurology information.

AAN Annual Meeting

• April 26-May 3, 2014, Philadelphia, Pennsylvania, Pennsylvania Convention Center

It’s Time to Plan for ICD-10, and the AAN Can Help
All health care providers are required to transition to ICD-10 on October 1, 2014. Claims for
services performed on or after this date with an ICD-9 code will not be processed and payments
will be delayed. The AAN provides information and resources to help you make this a smooth
transition, and has partnered with Complete Practice Resources to provide you with an affordable
online project management tool to help walk you through each phase of the necessary preparation
to ensure you’re ready. Learn more at AAN.com/view/ICD10 and start your transition today!
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