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Subacute histopathological features in a case of varicella zoster virus
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Abstract
Introduction Post-herpetic neuralgia is a crippling complication of varicella zoster virus (VZV) reactivation, also known as
zoster disease. In rare cases, VZV spreads to the spinal cord and causes myelitis. There is a paucity of data on spinal cord
histopathology in the subacute phase of post-herpetic neuralgia and VZV myelitis.
Case description In this report, we present a case of post-herpetic neuralgia in a patient who died 5 weeks after initiation of
symptoms. Autopsy limited to the spinal cord revealed severe tissue vacuolization associated with macrophage and lym-
phocytic infiltration that was most intense in the right posterior horn, corresponding to an area of magnetic resonance
imaging (MRI) T2-weighted hyperintensity. There was some extension of the inflammatory response to the ipsilateral
posterior column, dorsolateral column, precentral gray matter, and contralateral lateral column. No significant axonal or
myelin loss was observed. Nerve roots and meninges were free of significant inflammation.
Discussion Our findings provide histopathological insight into early subacute changes in post-herpetic neuralgia and suggest
the involvement of the cord and subsequent macrophage and lymphocyte inflammatory response may lead to pain fiber
irritation and the clinical pain syndrome of post-herpetic neuralgia.

Introduction

Varicella zoster virus (VZV) is an alpha herpesvirus with
only human as the reservoir. It infects children in the form
of chickenpox or varicella that manifests as non-
dermatomal distribution of widespread vesicular exan-
thema. After resolution of VZV, it becomes latent in the
dorsal root sensory ganglia of most patients [1]. In older
individuals, or those with immunocompromised state, VZV
can be reactivated and transferred to skin trans-axonally to
cause dermatomal eruption of vesicles, also known as
shingles or zoster [2]. About 15% to 45% of individuals

with zoster, particularly those older than 60 years, will
develop post-herpetic neuralgia [3, 4], which is a crippling
pain in the dermatomal distribution of zoster vesicles. The
cause is thought to be related to sodium channel dysregu-
lation, fiber ephaptic or cross-excitation, nociceptive sensi-
tization, or sympathetic coupling [5]. In some
immunocompromised patients, and rare cases of immuno-
competent patients, VZV may spread to the central nervous
system (CNS) [1]. There is currently a paucity of patholo-
gical data on VZV myelitis following post-herpetic neur-
algia [4].

This case describes the early histopathological changes
in a patient with clinical diagnosis of zoster and post-
herpetic neuralgia, and their correlation with radiological
findings of cord involvement.

Clinical description

Initial presentation

A patient in ninth decade of life who presented following
4 weeks of right arm pain.
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History

The patient had a history of idiopathic pulmonary fibrosis,
for which the patient was maintained on Pirfenidone and
low dose of prednisone. Additional history includes
hypertension, hyperlipidemia, atrial fibrillation, prostate
cancer, hypothyroidism, and hearing loss. In the preceding
weeks, the patient had increased his dose of steroid due to
increased oxygen requirements. This was followed by a
breakout of vesicular rash on his right forearm and hand,
clinically diagnosed as zoster. The patient completed a
course of treatment with Valacyclovir. Shortly after the
vesicular rashes appeared, however, the patient started to
experience severe and disabling paroxysmal pain radiating

up from the right hand to the elbow and shoulder. Bouts of
pain lasted about 30 to 60 s and recurred every 5 to 15 min
when the patient was awake. Pain was elicited both spon-
taneously and with extremity movements. On examination,
the pain followed C5–C6 radicular distribution. The patient
had tried gabapentin, pregabalin, and duloxetine that did not
help, and nerve block that provided only brief transient
relief.

Physical examination

During the examination, the patient was very distressed by
intermittent paroxysmal right upper extremity pain. During
paroxysms, the patient had hyperesthesia and distorted

Fig. 1 Radiological and neuropathological findings in a case of var-
icella zoster virus myelitis with post-herpetic neuralgia. a Axial cut
through MRI T2 sequence images of C5 level of the cervical cord
showing hyperintensity in the right dorsolateral region (arrow). b H&E
staining of the axial section through corresponding level of cervical
cord shows tissue vacuolization with open arrows bordering fasciculus
cuneatus. Dorsolateral cord within rectangles i and ii are enlarged in c
and d, respectively. Blood vessels (insets in c and d) show mild
lymphoplasmocytic cuffing; c and d showing vacuolization of the cord
tissue (arrows) without involvement of meninges (asterisk) or the right

dorsal nerve root (open arrows). e Prominent macrophage infiltration
(CD68 staining) in the dorsal horn, dorsal column, and dorsolateral
fasciculus. f Involvement of precentral gray matter and the con-
tralateral lateral column throughout multiple levels of the cervical
cord. Specific staining of the level shown in b reveals preserved
neurons (g: NeuN staining of bilateral posterior horns), axons (h:
neurofilament staining), and myelin (i: luxol fast blue/PAS staining).
Rectangles in c, d, e, f, and i delineate the areas shown in insets. Scale
bars: 1 mm (b, e, f, and i), 500 µm (g), 200 µm (c, d, and h)

 33 Page 2 of 4 Spinal Cord Series and Cases  (2018) 4:33 



sensation in the area affected by pain, which matched the
right C5–C6 dermatomes. However, apart from bouts of
pain, the patient had a normal sensory examination and no
dysesthesia. The motor examination was unremarkable with
no pathological reflexes (ASIA Grade E). The patient had
no meningeal signs.

Imaging and clinical laboratory results

Cervical spinal magnetic resonance imaging (MRI) showed
a foci of T2-weighted signal hyperintensity on the right side
of the cervical cord extending from C2 to C6 levels. Axial
cuts revealed a more intense T2-weighted signal in a linear
shape in the right cervical cord at C5 level oriented obli-
quely from center-right toward dorsolateral region of the
cord (arrow in Fig. 1a). This radiological finding prompted
an analysis of the cerebrospinal fluid (CSF) to evaluate for
possible VZV meningomyelitis and this study revealed an
elevated WBC count (41 WBCs/mm3; 99% lymphocytes)
but normal RBC, glucose, and protein in the CSF. Immu-
noglobulin G (IgG) antibody against VZV was positive in
the CSF but immunoglobulin M (IgM) antibody against
VZV was negative. Polymerase chain reaction (PCR) stu-
dies for VZV, followed by sequencing studies, did not show
any fragment of VZV DNA in the CSF.

Hospital course

The patient was started on intravenous acyclovir. Pain
mildly improved after starting oxcarbazepine and acyclovir,
as well as increasing the doses of duloxetine and pregabalin.
However, the patient developed an increased oxygen
requirement thought to be related to his underlying pul-
monary fibrosis with a possible superimposed pneumonia,
and hence was transferred to the intensive care unit for
respiratory care. Per the discussion with family and based
on the patient’s wishes for his goals of care, the patient’s
code status was changed to comfort measures only, and the
patient died in the hospital on day 6 from respiratory
complications. A limited autopsy was performed.

Histopathological description

Histopathological evaluation of the cervical cord revealed a
patchy vacuolization of the right dorsal columns (pre-
dominantly fasciculus cuneatus; open arrows in Fig. 1b,
also Fig. 1d), dorsal horn (Fig. 1b, arrows in Fig. 1d),
dorsolateral fasciculus, and precentral gray matter (better
shown in Fig 1e, f) as well as the left lateral column
throughout multiple levels of the cervical cord (Fig. 1f).
Occasional vessels showed mild to moderate lympho-
plasmocytic cuffing but no evidence of acute or chronic
mural destruction or active vasculitis (insets in Fig. 1c, d).

There was diffuse infiltration by CD68+ macrophages in
the same areas (Fig. 1e, f), as well as a moderate pre-
dominantly CD8+ lymphocytic infiltrate. The meninges
contained only scattered macrophages and lymphocytes
(asterisk in Fig. 1c). The dorsal nerve roots were unre-
markable (open arrows in Fig. 1c). There was no significant
loss of neurons in the dorsal or ventral horns confirmed by
NeuN staining (Fig. 1g). Neurofilament stain showed
minimal loss of axons in the affected areas (Fig. 1h). There
was no significant loss of myelin as assessed by luxol fast
blue staining combined with the Periodic Acid-Schiff pro-
cedure (LFB/PAS; Fig. 1i). CD20 stain did not show B cell
involvement. Immunohistochemical stains for varicella and
herpes simplex virus (HSV)1/2 did not label the cells within
the cord, but did co-label rare cells in the meninges that
likely represent non-specific staining of macrophages.

Discussion

Histopathology of post-herpetic neuralgia is less understood
and our information is often limited to autopsies performed
with a delay of months to years after the onset of clinical
symptoms [3, 6–8]. Our report is unique in describing
subacute histopathologic changes that occurred as early as
5 weeks in a case of post-herpetic neuralgia associated with
VZV myelitis.

In zoster, previously inactivated virus in the ganglia
neurons spreads to the satellite cells, fibroblast-like cells of
ganglia, and more widespread neurons [9, 10]. The nerve
roots generally show lymphocytic inflammation, vasculitis,
demyelination, and axonal loss that in some cases lead to
neuritis syndromes such as Ramsay-Hunt [1]. Some cases,
however, reported normal spinal roots [11]. In our case, the
nerve roots appeared without inflammation, vacuolization,
or tissue damage. This might reflect a treated, and therefore,
a milder form of zoster. Dorsal root ganglia, however, were
not included in this limited biopsy of spinal cord.

The spread of VZV from the spinal nerves to the spinal
cord takes place in both immunocompetent and immuno-
compromised patients, although it is more prevalent in the
latter patient group. Involvement of the spinal cord tissue is
generally accompanied by clinical sensory and motor defi-
cits in the extremities, as well as sphincter symptoms [4].
Despite lack of myelopathic findings on physical exam-
ination, the spinal cord white matter and gray matter were
affected. Tissue vacuolization, macrophage invasion, and a
lymphocytic response were most pronounced in the right
dorsal horn, which is compatible with the port of VZV entry
from the right dorsal root to the cord, and the T2 signal
changes on the axial cuts of the cord MRI. This area of
maximal effect is consistent with lamina I–III predicting
irritation of pain fiber endings in substantia gelatinosa
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leading to the pain syndrome of post-herpetic neuralgia.
Tissue involvement also spreads to dorsal and dorsolateral
columns. In the levels more rostral than C5–C6, there was
contralateral lateral column involvement, with some
inflammation and tissue vacuolization of precentral gray
matter, suggesting that afferent spinal tract may have har-
bored viral invasion with subsequent inflammation. It is
important to note that axonal and myelin content of the cord
were not affected, which correlates well with the patient’s
absence of clinical symptoms of myelopathy.

Large and medium blood vessels can also be involved
and the resultant vasculitis can lead to axonopathy and
myelopathy in adjacent nerves with subsequent sensory-
motor deficits [12]. In our case, however, blood vessels
were intact, which correlates with limited tissue damage and
lack of axonal loss or demyelination.

Viral invasion of the cord in immunocompromised
patients presents with abundance of viral intranuclear
inclusion bodies leading to an “owl eye” appearance [4, 13]
as well as VZV DNA particles [4]. This is accompanied
with an extensive cord inflammation, necrosis, and hemor-
rhage. Our laboratory examination (CSF VZV PCR) and
histochemical studies (immunohistopathological staining
against VZV viral particles) did not find any evidence of
VZV presence in the CSF and spinal cord, respectively.
There was, however, IgG antibody against VZV in the CSF
that is very specific and sensitive for CNS VZV involve-
ment [14]. Clinical presentation of zoster skin eruptions in a
dermatomal distribution with crippling bouts of pain in the
same distribution, MRI and histopathological findings of
myelitis in the corresponding cord levels, as well as IgG
antibody against VZV in the CSF are strongly suggestive of
VZV involvement of the cord in this case.

Conclusion

Collectively, our clinical, laboratory, radiologic, and histo-
pathological findings in this patient suggest VZV involve-
ment of the cord and subsequent macrophage and
lymphocytic inflammatory response leading to pain fiber
irritation and clinical syndrome of post-herpetic neuralgia.
Antiviral treatment and the host immunity have possibly
contributed to viral elimination that limited the cord tissue
damage and subsequent clinical myelopathic presentation.
This case highlights the involvement of the spinal cord in
otherwise classic post-herpetic neuralgia and contributes to

our pathophysiologic knowledge of post-herpetic neuralgia
in order to optimize the clinical management of zoster
patients.
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