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Introduction

Primary infection with VZV is commonly considered a fever-
ish illness accompanied by a vesicular rash in children, but it 
is rare in adults. Nonetheless, reactivation of VZV in adults is 
linked to a variety of neurological conditions, including arte-
rial vascular lesions, which can result in ischemic strokes, an-
eurysms, subarachnoid or cerebral hemorrhages, and carotid 
dissections. In addition, Adults and immunocompromised pa-

tients are more prone to severe infections than healthy children 
[1,2]. Although it has become widely recognized in recent years 
that VZV reactivation can cause various acute, subacute, and 
chronic nervous system conditions, encephalitis caused by VZV 
is extremely uncommon, affecting only 0.1% to 0.2% of patients 
with diffuse varicella zoster [3]. In this study, we present rela-
tively rare cases of adult VZV infections resulting in cerebral 
venous sinus thrombosis, brainstem encephalitis, retinal artery 
thrombosis, and inflammatory demyelinating pseudotumors.

Abstract

Objective: The aim of this study is to investigate the clinical features 
and outcomes of adult Varicella Zoster Virus (VZV) encephalitis.

Methods: The study analyzed the medical records, imaging results, 
electrophysiological findings, and prognosis of 9 patients diagnosed 
with VZV encephalitis.

Results: Nine cases of adult VZV encephalitis were identified. Two 
of these cases presented with thromboembolic diseases, including 
one case of venous sinus thrombosis and another case of retinal ar-
tery embolism. Three cases displayed brainstem encephalitis, with one 
of these cases presenting with peripheral nerve damage and another 
with extensive brain damage in the form of an inflammatory demy-
elinating pseudotumor with pneumonia. Magnetic Resonance Imaging 
(MRI) abnormalities were detected in five of the cases. All patients re-
ceived treatment with ganciclovir and dexamethasone, and after 28 
days of treatment, all patients met the clinical cure criteria.

Conclusions: This study highlights that VZV can cause a range of 
nervous system impairments, including Cerebral Venous Sinus Throm-
bosis (CVST), brainstem encephalitis, retinal artery thrombosis, inflam-
matory demyelinating pseudotumors, segmental motor weakness, and 
Postherpetic Neuralgia (PHN).
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Figure 1: The Evolution of Cranial MRI in the Patient of No. 1.
At the time of admission, multiple round cystic lesions were pres-
ent on the left side of the pons, bilateral basal ganglia, bilateral 
lateral ventricles, and bilateral frontal parietal lobe (A-D). The dif-
fusion-weighted imaging sequence (DWI) revealed a central low 
signal shadow with slightly high signal margins, predominantly in 
the white matter with some lesions appearing to fuse. The appar-
ent diffusion coefficient (ADC) showed high signal.
Two weeks later, the imaging revealed a central low-signal ring 
with slightly high-signal margins in the DWI, with no diffusion re-
striction, and some lesions were larger with a necrotic area in the 
center of the lesion (E-H). The ADC showed a ring shadow with 
slightly high signal.
At the time of discharge, the MRI showed significant reduction in 
the size of some lesions, with DWI indicating restricted diffusion 
in the frontal lobe, the right basal ganglia area, and the pontocer-
ebellum. The ADC showed a slightly higher signal shadow (I-L).

General materials and methods

This study summarizes the clinical data, imaging, electro-
physiological characteristics, and prognosis of patients who 
were diagnosed with VZV encephalitis and admitted to the De-
partment of Neurology at Xianyang Hospital, Yan’an University 
between September 2019 and December 2022. A total of 9 
adult patients, 7 of whom were male and 2 female, with an av-
erage age of 60 (ranging from 42-73) years, were included in the 
study. The clinical symptoms observed in the patients included 
vision loss in 6 cases, blurred vision in 3 cases, double vision in 1 
case, headache in 4 cases, slow reaction in 1 case, dizziness and 
walking instability in 5 cases, hoarseness and choking cough in 
1 case, limb weakness in 2 cases, and limb numbness in 1 case. 
Additionally, 5 of the patients were found to have cerebral in-
farction, 6 had hypertension, and 3 had dermatomal vesicular 
rash. Lumbar puncture was performed on all patients within 24 
hours of admission, and Cerebrospinal Fluid (CSF) was sent for 
second generation sequencing and PCR before treatment. The 
general clinical data of these nine patients with nervous system 
VZV infection and one patient complicated with Human Adeno-
viruses (HAdVs) was presented in Table 1.

Results

Laboratory and imaging examination results

The results of the examination of 9 patients with nervous 
system VZV infection indicate that lumbar puncture was per-
formed on all patients. One patient had increased intracranial 
pressure (250 mm H2O), while 8 patients had CSF leukocytes 
with an average count of 85 (ranging from 0 to 270) cells/mm3 
and a lymphocyte proportion of 85% (ranging from 65-94%). 
Two patients displayed an elevated level of CSF protein with an 
average of 1.1 (ranging from 0.29-2.85) g/L, while the CSF chlo-
ride and sugar levels were found to be normal.

The MRI of patient No. 1 showed multiple cystic lesions in 
various parts of the brain, including the left pons, bilateral basal 
ganglia, bilateral lateral ventricles, and bilateral frontal and pari-
etal lobes. The lesions were mainly located in the white matter, 
with some appearing to have merged. DWI showed mild diffu-
sion limitation in the cystic wall, but no abnormal enhancement 
was observed on the contrast-enhanced scan. Interestingly, we 
also observed the evolution of cranial MRI in the patient of No. 
1 from admission to discharge (Figure 1). The head PET/CT of 
the patient No. 1 revealed multiple low-density intracranial le-
sions with no obvious edema, a glucose metabolism defect, and 
an intracranial infection following an inflammatory demyelinat-
ing pseudotumor. The patient chest PET/CT scans showed in-
terstitial changes in both lungs, with evidence of emphysema, 
multiple cord foci in the middle and lower lobe of the right lung 
and mild bronchiectasis in the lower lobe of the right lung , 
which may suggest chronic inflammation (Figure 2). The MRI of 
the patient of No. 2 showed the Diffusion Weighted Imaging 
Sequence (DWI) showed high signal in the center of pons, which 
may suggest brainstem encephalitis (Figure 3). The MRV of the 
patient of No. 4 showed the left transverse sinus and sigmoid 
sinus to be more slender than the contralateral (Figure 4). De-
myelination was seen in 4 patients, while 3 patients had normal 
MRI results. 

Of the 9 patients, visual evoked potential was abnormal in 
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Figure 2: Imaging of the head and chest of PET/CT in the patient 
of No.1 .
The head PET/CT scans (A-D) revealed multiple low-density lesions 
in the brain with no visible signs of edema and a glucose metabo-
lism deficit. These findings are indicative of an intracranial infection 
that presents as an inflammatory demyelinating pseudotumor. The 
chest PET/CT scans (E-H) showed interstitial changes in both lungs, 
with evidence of emphysema, multiple cord foci in the middle and 
lower lobe of the right lung and mild bronchiectasis in the lower 
lobe of the right lung. There were also multiple enlarged lymph 
nodes in the mediastinum and bilateral hilum, a higher glucose 
metabolism and increased density of some lymph nodes, which 
may suggest chronic inflammation.
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Figure 3: The MRI and MRV imaging of the patient of No.4. 
(A-C) Prior to treatment, the MRI indicated a small amount of demyelination in the white matter adjacent 
to the anterior horn of the lateral ventricle. The MRV also showed thinner left transverse and sigmoid 
sinuses compared to the contralateral side. (D) Following treatment, the MRV indicated no abnormalities 
in the bilateral transverse or sigmoid sinuses.

Figure 3: The MRI imaging of the patient of No.2.
(A,B) Multiple patchy shadows with patchy shadows were observed bilaterally in the basal ganglia, lateral ventricles, and 
semioval centers. (C) The diffusion-weighted imaging (DWI) sequence showed a high signal in the center of the pons, 
indicating a new brainstem lesion. (D) The apparent diffusion coefficient (ADC) showed a low signal shadow in the center 
of the pons.
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Table 1: General clinical data of 9 patients with VZV infection of nervous system.

Serial number Gender Age Course of the disease (days)   Main symptoms

1 Male 56 50 General weakness, slow response, walking instability 

2 Male 73 3 Headache, dizziness, numbness and weakness of limbs 

3 Female 66 3 Headache, dizziness, vomiting, walking instability  

4 Male 49 9 Headache, nausea vomiting, blurred vision, and double vision.

5 Male 42 31 Decreased vision in both eyes

6 Female 62 4 Dizziness, nausea and vomiting, walking instability 

7 Male 63 7 Dizziness, nausea and vomiting, walking instability

8 Male 63 3 Headache, dizziness, nausea and vomiting 

9 Male 63 7 Dizziness 

Table 2: Results of cerebrospinal fluid in the 9 patients with VZV infection of nervous system.

Serial number
Cranial 

pressure 
(mmH2O)

CSF-UTP 
(g/L)

CSF-WBC 
(/mm3)

CSF-LYMPH 
(%)

Sequence number of 
pathogenic microorgan-

ism macrogenes

Electrophysiological 
examination

1 110 0.63 0 88% VZV 24 SEP(+),VEP(+),BAEP(-)

2 160 1.10 270 82% VZV 335 SEP(+),VEP(-),BAEP(+)

3 250 0.36 20 90% VZV 841 and HAdVsB 12 SEP(+),VEP(-),BAEP(-)

4 130 1.54 141 89% VZV 2

5 120 0.30 10 94% VZV 6.67E+06

6 140 0.33 10 94% VZV 140 SEP(-),VEP(+),BAEP(-)

7 130 0.79 100 65% VZV 585 SEP(-),VEP(-),BAEP(-)

8 175 2.72 110 85% VZV 595

9 180 2.85 100 81% VZV 585
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1 case, brainstem auditory evoked potential was abnormal in 
1 case, and somatosensory evoked potential was abnormal 
in 3 cases. Results for evoked potentials were not collected in 
4 cases. The VZV virus was detected in all 9 patients through 
second-generation sequencing of CSF, and human adenovirus B 
was detected in the CSF of patient No. 3 (Table 2).

Treatment

All patients received treatment with ganciclovir antiviral and 
dexamethasone anti-inflammatory drugs. The patient of No. 1 
received additional Methylprednisolone 1 g pulse therapy. After 
28 days of treatment, all patients were cured and met the clini-
cal cure standard. A 3-month telephone follow-up showed that 
all patients’ symptoms had improved and there were no recur-
rences or worsening.

Discussion

VZV is a highly neurotropic, double-stranded DNA human 
α-herpesvirus that typically causes varicella [4,5], a primary in-
fection that most commonly affects unvaccinated children. The 
virus usually infects individuals in infancy or adolescence, and 
serological evidence suggests that 98% of adults have been ex-
posed to the virus. Following primary infection, the virus estab-
lishes latency in neurons of the cranial nerve, dorsal root, and 
autonomic ganglia throughout the nervous system, including 
the adrenal glands. As cellmediated immunity to VZV declines 
with advancing age and immunosuppression [6], the virus can 
reactivate and replicate, spreading along sensory nerve axons 
to the corresponding skin, leading to skin rash and neuralgia, 
and upwards to the central nervous system, causing encephali-
tis or meningitis [7,8].

However, there have been few reports of inflammatory de-
myelinating pseudotumor caused by adult VZV infection. In our 
group, the central nervous system lesion of patient No.1 caused 
by VZV involved brain parenchyma, eventually forming an in-
flammatory demyelinating pseudotumor. Treatment with cor-
ticosteroids was found to be effective in reducing symptoms, 
with clinical improvement occurring prior to changes observed 
on head MRI. The size of the lesion appeared to decrease signif-
icantly after one month of treatment. However, new punctate 
lesions may appear during the treatment process, and contin-
ued observation of the MRI evolution is necessary.

HadVs are capable of causing a wide range of diseases in 
both children and adults, including acute respiratory tract infec-
tion, gastroenteritis, and epidemic keratoconjunctivitis. Those 
who are immunocompromised, children, and military recruits 
are particularly susceptible to adenovirus infections. There are 
currently 7 species (A-G) that encompass more than 79 geno-
types. Among them, HAdV-B3 and B7 are the most commonly 
associated with respiratory tract infections [9-11]. In our group, 
second-generation sequencing of CSF from patient No. 3 de-
tected the presence of both VZV and HAdVs B, whose response 
to treatment was initially slow but eventually improved within 
28 days.

VZV has been associated with cerebral artery disease, pur-
pura outbreaks, and extensive thromboembolism, which are 
thought to be related to acquired antibody-mediated coagu-
lation disorders [12,13]. However, reports of primary VZV in-
fection causing CVST are rare. In our group, patient No. 4 had 
thinner left transverse and sigmoid sinuses on MRV before treat-
ment, suggesting the possibility of CVST. After one week of anti-

coagulant treatment, MRV showed normal bilateral transverse 
and sigmoid sinuses. Additionally, patient No. 5 had primary 
VZV infection and central retinal artery thrombosis. Therefore, 
we conclude that primary VZV infection may be related to both 
cerebral artery and venous sinus thrombosis.

It has been reported that herpes zoster most commonly af-
fects the distribution of the trigeminal nerve and facial nerve, 
with the vestibulocochlear nerve also commonly affected 
[14,15]. Along with facial palsy and external auditory canal ves-
icles and rashes, vestibulocochlear neuropathy such as tinnitus, 
hearing loss, and vertigo can occur. In our group, patient No. 3 
had facial paralysis, which was considered to be caused by VZV 
involving the facial nerve. When zoster affects the ophthalmic 
division of the trigeminal nerve, local ocular complications such 
as keratitis, scleritis, iritis, retinitis, optic neuritis and glaucoma 
can follow [7,16]. In our group, patients No. 5, No. 7, and No. 
9 involved the ophthalmic branch of the trigeminal nerve and 
were complicated with iritis and keratitis, which is consistent 
with literature reports.

As is well known, PHN typically occurs in patients who have 
had herpes zoster and is usually localized to the area where the 
herpes zoster rash has healed, with varying degrees of pain se-
verity. The incidence and prevalence of PHN tend to increase 
with age [17]. Autopsy studies have shown that VZV is present 
in the trigeminal ganglion in 97.1% of cases [18]. Among the 
three branches of the trigeminal nerve, the incidence of herpes 
zoster in the ophthalmic branch (V1) is 19% [19], which is 20 
times higher than in the maxillary ramus (V2) and mandibular 
ramus (V3) [20]. In our group, patients No. 5, 7, and 9 experi-
enced front oparietal pain one week after herpes healing, likely 
due to involvement of the ophthalmic branch of the trigeminal 
nerve. After treatment with gabapentin, their symptoms signifi-
cantly improved.

Therefore, for patients suspected of VZV infection, particu-
larly those without typical rashes and complicated with con-
ditions such as CVST, brainstem encephalitis, retinal artery 
thrombosis, inflammatory demyelinating pseudotumor, and 
peripheral nerve injury, it is recommended to perform lumbar 
puncture and enhance the second-generation sequencing of 
CSF to identify pathogens. This will aid in guiding clinical medi-
cation and evaluating prognosis.
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