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A B S T R A C T

The authors report a case of varicella zoster encephalitis, mimicking a glioblastoma on Magnetic Resonance 
Imaging (MRI) and Magnetic Resonance Spectroscopy (MRS). The limitations of MRI/MRS, may lead to delayed 
treatment with antiviral agents, which can result in increased morbidity and mortality. The possibility of viral 
encephalitis should remain in the differential diagnosis of all patients presenting with headaches and confusion, 
even when imaging results are indicative of a neoplastic process.

Introduction

Encephalitis is a rare neurological complication of varicella zoster 
virus (VZV) skin infection in immunocompetent patients, but it has been 
reported more frequently in immunocompromised patients [1,2]. It can 
occur acutely during the rash, but may be delayed and have a more 
chronic course in the immunocompromised patient [2]. Typical MRI 
findings of VZV encephalitis consist of discrete enhancing, subcortical, 
clustered plaque-like lesions [2,3]. Over the past 10 years, many cases 
describing the diagnostic similarities between herpes encephalitis and 
glioblastoma have been reported in the literature [4]. We present a 
patient who in 1999, developed VZV encephalitis following dermatomal 
zoster, in whom the MRI scans showed involvement of the corpus cal-
losum. At that time, literature reports comparing and contrasting herpes 
encephalitis and glioblastoma were lacking, making this case a diag-
nostic dilemma.

Case report

An 81 year-old right handed man with a two-week history of grad-
ually worsening headaches presented to the emergency department. His 
past medical history was significant for lung cancer two years previ-
ously, treated with chemotherapy and radiation. He had no cancer since 
treatment. Physical and neurological examination was normal, except 
for an active eruption of shingles over the left C4 dermatome. CBC was 
normal, but the erythrocyte sedimentation rate was elevated at 79. CT 
head was normal, except for small bilateral hygromas. He was 

discharged with oxycontin for pain, prednisone for possible temporal 
arteritis, and Famvir for herpes zoster.

Approximately 24 h later, he returned to the emergency department 
with hallucinations and progressive obtundation. His temperature was 
99.0 and blood pressure 136/79. His neck was mildly stiff, but without 
clear meningeal signs (negative Kernig’s and Brudzinski’s signs). 
Neurological examination revealed a non-verbal, obtunded and mildly 
agitated patient, who was unable to follow commands. Cranial nerves 
were intact. The right fundus was normal, but the left fundus was 
difficult to visualize because of a cataract. The patient moved all ex-
tremities equally. Sensation, coordination, and gait could not be tested 
because of the patient’s obtundation. Reflexes were 1+. Plantar reflexes 
were upgoing.

WBC was 12,700 with a differential of 84 % neutrophils, 11 % 
lymphocytes, and 5 % monocytes. HIV antibody was negative. Lumbar 
puncture showed an opening pressure of 240 mm H2O, with hazy pink 
CSF. The CSF showed 3600 WBCs with 78 % segmented cells, 19 % 
monocytes, 3 % lymphocytes, and 2800 RBCs in Tube 1; 6500 WBCs 
with 92 % segmented cells, 6 % monocytes, 2 % lymphocytes, and 
24,900 RBCs in Tube 3; protein 501, and glucose 31 in Tube 2. CSF 
cultures and cytology were negative, and the CSF encephalitis panel 
showed a positive varicella zoster antibody (qualitative). EEG showed 
disorganized high amplitude delta and occasional theta waves.

MRI brain showed T2 sagittal hyperintensities in the splenium and 
body of the corpus callosum symmetrically extending into the posterior 
parietal-occipital lobes and with vasogenic edema (Fig. 1). T1 weighted 
axial imaging with gadolinium showed enhancement of the corpus 
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callosum (Fig. 2). Magnetic Resonance Angiogram (MRA) showed 
moderate stenosis of the intracavernous portion of the right internal 
carotid artery, hypoplasia of the A1 segment of the right anterior cere-
bral artery, and minor irregularity of the distal right posterior cerebral 
artery. The initial MRI interpretation by radiology was most consistent 
with a “butterfly glioma.” MRS of the right parietal-occipital white 
matter showed elevated lipids, reduced N-acetyl aspartate, and a choline 
to creatinine ratio of 1.7.

Brain biopsy performed a week later showed liquefactive necrosis of 
the left and right occipital lobes. There were focal areas of necrosis with 
numerous foamy macrophages. Deeper cells showed dense eosinophilic 
cytoplasms with pale nuclei as well as a few neutrophils and 
lymphocytes.

The patient was treated with intravenous acyclovir and dexameth-
asone, but remained in a comatose state. Follow-up MRI (T2 weighted) 
showed hemorrhagic necrosis involving the corpus callosum and pos-
terior parietal-occipital white matter (Fig. 3). He expired a few months 
later.

Discussion

The presentation and routine CSF studies of this patient were 
consistent with encephalitis. Clinically, it was suspected that the most 
likely cause of the encephalitis was herpes zoster because of the shingles. 
Although the brain biopsy was nondiagnostic, the positive CSF varicella 
zoster antibody was supportive of the diagnosis of VZV encephalitis.

The MRI and MRS findings in this patient are unique. Originally, it 
was interpreted as a glioma, due to involvement of the corpus callosum. 
As previously mentioned, over the past 10 years, many case reports have 
documented the similarities between glioblastoma and VZV on MRI. 
However, involvement of the corpus callosum still remains unique even 
to this day. The differential diagnosis of corpus callosum lesions include 
glioblastoma multiforme, primary malignant CNS lymphoma, lipoma, 
aquaporin-4 disease, Susac syndrome, and multiple sclerosis [4,5]. 
Involvement of the splenium has been described in subacute sclerosing 
panencephalitis [6]. Progressive multifocal leukoencephalopathy in HIV 
patients can also involve the corpus callosum [7]. There is one reported 
case of toxoplasmosis in an HIV patient involving the corpus callosum 
[8]. There has been a single case of infarction of the corpus callosum due 
to VZV described in 2022, but further reports are still very limited [9].

We hypothesize that the corpus callosum was affected because VZV 
may have caused a vasculopathy involving the pericallosal arteries with 
subsequent demyelination. VZV encephalitis is a vasculopathy that can 
affect both large and small vessels, because of VZV infection within the 
arteries [10,11]. The large vessel vasculopathy can cause ischemic or 
hemorrhagic infarctions [11]. The small vessel vasculopathy can cause 
deep white matter, ovoid mixed necrotic, and demyelinative lesions, 
with demyelination dependent on the degree of additional oligoden-
drocyte infection [11]. The large vessel vasculopathy usually occurs in 
immunocompetent patients, and the small vessel vasculopathy usually 
occurs in immunosuppressed patients [10,11]. Gross pathologic hall-
marks of VZV include multifocal plaque-like white matter lesions, pre-
dominantly occurring near the gray-white junction, that progress in size 
and coalesce [10].

The typical MRI findings of VZV encephalitis are reflective of this 
pathology. There are usually discrete, subcortical, clustered plaque-like 
lesions that demonstrate rapid demyelination [2,3]. Active lesions 
enhanced with gadolinium. Edema and hemorrhage can develop as the 
infection evolves [3]. This patient’s MRI showed enhancement of the 
corpus callosum and demyelination of the adjacent white matter, sug-
gestive of active herpes zoster infection. MRA did not show a definite 
large vessel vasculopathy, so a small vessel vasculopathy likely 
occurred. He was predisposed to VZV encephalitis and small vessel 
vasculopathy because of a relative immunosuppressed state related to 
his advanced age and previous cancer.

MRS (a noninvasive diagnostic test for measuring biochemical 
changes in the brain, such as tumors, utilizing ratios of various metab-
olites to differentiate between tumor types), was performed on this pa-
tient. The ratio of 1.7 is seen in gliomas of all types including 
glioblastomas, which was thought to be the initial cause of this patients 
presentation (range for glioblastoma is 1.61–3.66) [12]. Brain biopsy 
was necessary to make a more definitive diagnosis. The biopsy demon-
strated necrosis with inflammatory changes, but excluded tumor as a 
diagnosis.

With regards to clinical outcome, this patient did not respond to 
dexamethasone and antiviral treatment. Meta-analyses have failed to 
show adequate benefit with steroids to this day [13]. Furthermore, 
delayed initiation of antiviral therapy in herpes encephalitis of more 
than 48 h has been shown to result in an increased risk of neurological 
sequelae and death [14]. In this case, the diagnostic dilemma of imaging 
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Fig. 1. T1 weighted MRI Brain post-gadolinium (axial) demonstrating enhancement of the corpus callosum.
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studies mimicking a glioma, probably led to delayed treatment with 
antiviral therapy.

This is an unusual case of VZV encephalitis in a patient who pre-
sented in 1999, due to corpus callosum involvement and tumor-like 
characteristics on MRI/MRS. At that time, literature was lacking. Now, 
25 years later, cases like these still remain unusual and rarely seen. The 
exact pathophysiology of how VZV encephalitis can mimic a glioblas-
toma on MRI and MRS remains quite unclear and is open to further 
investigation. The possibility of infection, mimicking as a neoplasm on 
imaging, should always be a diagnostic consideration, as early treatment 
with antivirals can reduce neurologic morbidity and mortality.
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Right            Left 

Fig. 2. T2 weighted MRI Brain (sagittal) demonstrating hyperintensities in the splenium and body of the corpus callosum symmetrically extending into the posterior 
parietal-occipital lobes and with vasogenic edema.

Right            Left 

Fig. 3. T2 weighted MRI Brain (sagittal) showing hemorrhagic necrosis involving the corpus callosum and posterior parietal-occipital white matter.
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