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Background: Bickerstaff brainstem encephalitis (BBE) is a rare demyelinating disease of the central nervous system (CNS) that is
caused by a direct viral infection or secondary autoimmune responses. BBE secondary to Herpes zoster has rarely been reported.
Case Presentation: A 68-year-old man developed a painful vesicular rash and drooping eyelid on the left side of his face for 20 days.
Physical examination revealed left-sided blepharoptosis and crusted erythema on the left front side of his face, left upper eyelid, and left nasal
tip. Neurological examination showed impaired sensation over the left side of his face and cheek. His left pupil was dilated (4mm compared to
2mm on the right side), and the Pupillary light reflection (PLR) was absent, with an ocular movement disorder (limited adduction) and diplopia.
Brain imaging did not reveal abnormalities. Cerebrospinal fluid (CSF) examination showed leukocytosis and increased protein levels. He was
treated with intravenous acyclovir for 7 days, but developed disturbance of consciousness and right limb weakness. Neurological examination
revealed right lower limb hypoesthesia. The Heel-Knee-Shin test was positive on the left side, and Babinski’s sign was present on the right side.
He was diagnosed with Bickerstaff brainstem encephalitis caused by herpes zoster. After 2 days of intravenous acyclovir combined with
intravenous immune globulin (IVIG), the patient developed acute kidney injury (AKI). Then, his treatment was changed to systemic steroids.
At the 3-month follow-up, his pupils were bilaterally equal and reactive to light, and there was a significant improvement in ocular motility and
ptosis. At the 6-month follow-up, his diplopia had completely resolved.

Conclusion: BBE associated with herpes zoster is very rare and can be overlooked. Dermatologists should be aware of the expanding
spectrum of neurological complications caused by varicella zoster virus (VZV) infections to aid early diagnosis and treatment.
Keywords: herpes zoster, Bickerstaff brainstem encephalitis, acute kidney injury, treatment

Introduction

Herpes zoster caused by the varicella zoster virus (VZV) is characterized by vesicular eruptions in a dermatomal
distribution with unilateral radicular pain. VZV is a neurotropic DNA virus, thus herpes zoster can also present with
neurological manifestations, such as meningitis, cerebellitis, encephalitis, myelitis, cerebral vasculopathies, cranial nerve
inflammation, and, rarely, peripheral motor neuropathy and stroke-related syndromes.'” Bickerstaff’s brainstem ence-
phalitis (BBE) is a rare syndrome defined by the triad of ophthalmoplegia, ataxia, and decreased consciousness.” A
Japanese survey estimated the annual incidence of BBE to 0.078/100 000, with an annual onset of 100 cases.* The
etiology and pathogenesis of BBE are unknown and may be related to viral infections (such as herpes simplex and
Epstein-Barr virus) or autoimmune demyelination. However, BBE subsequent to Herpes zoster has rarely been reported.
Here, we describe a case of successfully treated herpes zoster-associated BBE.

Case Presentation
A 68-year-old man developed a painful vesicular rash followed by a drooping eyelid for 20 days on the left side of his face. He
was diagnosed with herpes zoster and conjunctivitis in local hospital settings and treated with 600mg of oral valaciclovir every
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day for 2 weeks. The vesicles started to heal, but the pain and left-sided blepharoptosis persisted. He had a 20-year history of
hypertension, type 2 diabetes, and coronary artery disease (CAD). Physical examination revealed left-sided blepharoptosis,
crusted erythema on the left side of his face, left upper eyelid, and nasal tip (Figure 1A). Neurological examination showed
impaired sensation over the left side of the face and left cheek. His left pupil was dilated (4mm vs 2mm for the right) and both
the direct and indirect Pupillary light reactions (PLR) were absent, with an ocular movement disorder (limited adduction) and
diplopia, all of which indicated complete injury of the left oculomotor nerve (Figure 1B and C). No meningeal irritating signs
were detected. Deep tendon reflexes were symmetric and normal, and Babinski’s sign was not observed.

Urine, hematology, and biochemical test results were normal. Computed tomography angiography (CTA), magnetic
resonance imaging (MRI) and magnetic resonance angiography (MRA) showed no brainstem abnormalities. Cerebrospinal
fluid (CSF) from a lumbar puncture on day 5 after admission to the hospital showed normal pressure and was clear with
leukocytosis at a level of 73 x 10"6/L (normal range: 0—8 x 1076/L). The CSF protein level was 175.50 (normal range:
15-45mg/dl), and the CSF sugar level was 4.29 (normal range: 2.24-3.92mmol/L). The CSF polymerase chain reaction (PCR)
for VZV-DNA was negative.

The patient was diagnosed with polyneuritis cranialis (oculomotor nerve palsy and dysfunction of the trigeminal nerve I/11
branch), most likely secondary to herpes zoster infection. Intravenous acyclovir (500mg/day) was given for 7 days. However,
the patient’s symptoms were not significantly improved, and he developed disturbance of consciousness (somnolence and
paraphasia) and right limb weakness. Neurologic examination revealed hypoesthesia (decreased puncture sensation) in the
right lower limb. In addition, his right lower limb strength was weak (4/5), while the left lower limb and both upper limbs had
normal strength (5/5). The Heel-Knee-Shin test was positive on the left side and Babinski’s sign was positive on the right side.

Taken together, the above evidence suggested that the patient had cerebellar and spinothalamic tract impairments.
Bickerstaff brainstem encephalitis caused by VZV infection was suspected based on the localization and qualitative
diagnosis. After 2 days’ of intravenous acyclovir (750mg bid), combined with 27.5g/day intravenous immunoglobulin
therapy (IVIG), the patient developed acute kidney injury (AKI) with a creatinine level of 218.8umol/L, and the
acyclovir and IVIG combination therapy was discontinued. On day 13, the patient was given dexamethasone 15mg/
day for five days, followed by oral methylprednisolone (40mg/day). Re-examination of CSF on day 20 showed a
decrease in WBC count (10 x 1076/L vs 73x 1076/L) and protein (77.46mg/dl vs 175.50mg/dl) levels and an increase in
sugar levels (5.04mmol/L vs 4.29mmol/L). The patient was discharged after recovery and had a regular follow-up. Oral
methylprednisolone was tapered gradually and then stopped after two months. Three months after symptom onset, the
pupils were bilaterally equal and reactive to light, and there was a significant improvement in ocular motility and ptosis.

Figure | Clinical signs of the patient (A) Left blepharoptosis, crusted erythema on the left side of the face, upper eyelid, and nasal tip. (B) Right eye: normal pupil, PLR++
(C) Left eye: limited adduction dilated pupil, PLR+.
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Table 1 Changes in Clinical Symptoms and Signs Throughout the Treatment Course

Consciousness 09/11/2021 11/01/2022 05/04/2022
Somnolence and Paraphasia Normal Normal
Rash Crusted erythema - -
Sensation
Pain (VAS) 8 4 0
Pinprick sensation Decreased (left frontal, cheek, and Decreased (left frontal | Normal
right lower limb) and cheek)

Eye examination (R: L)

Palpebral fissure (mm) 8:0 8: 4 85

Pupil diameter (mm) 2: 4 2:3 2:2

PLR ++/+ ++/+ ++/++
Heel-Knee-Shin test -+ -/~ -~
Babinski sign +/- -/- -/-

Abbreviations: VAS, Visual Analogue Scale; PLR, Pupillary Light Reflex, R, right; L, left.

The palpebral fissure was measured at 4 mm on the left (and 8 mm on the right). However, his diplopia persisted. At the
6-month follow-up appointment, his diplopia had completely resolved, and the palpebral fissure was measured at Smm
(Table 1). Patient was satisfied with the treatment.

Discussion

Herpes zoster is a common infectious viral disorder with a high incidence rate in the elderly. The eruption caused by herpes
zoster usually resolves after 1-2 weeks, while the neurological complications of VZV reactivation can deeply impair patients’
lives. A vaccine has been approved for adult aged 50 and above for the prevention of Herpes Zoster and its neurological
complications.” BBE is a rare disorder of the brainstem and peripheral nervous system and is characterized by an acute (ie,
within four weeks) onset of ophthalmoplegia, cerebellar ataxia, and impaired conscious levels, followed by spontaneous
recovery about 12 weeks after onset. BEE occurs after an antecedent infection (usually either respiratory and/or gastro-enteric
infection). Herpes zoster-associated BBE was first reported in 1993,° but only two cases have been reported thus far.®’

There is no gold standard for the diagnosis of BBE. It is mainly diagnosed based on clinical manifestations,® and
other related diseases need to be excluded. In this case, the patient rapidly developed ophthalmoplegia, ataxia, and
impairment of consciousness. Other related diseases such as brainstem stroke and tumors were excluded by laboratory
and imaging evaluation. The diagnosis of BBE is highly suspected.

Some scholars believe that a positive serum anti-GQ1b antibody is essential for the diagnosis of BBE, but our patient
refused to receive the test because of financial limitations. However, a serum IgG of anti-GQ1b antibody cannot be detected in
all BBE patients.” Recent research has shown that the positive rate of serum IgG anti-GQ1b antibody is only 68% in BBE
patients.'® This suggests that the BBE diagnosis cannot be excluded even when patients do not have anti-GQib antibodies.

BBE is a demyelinating disease of the central nervous system (CNS) that is caused by a direct viral infection or secondary
autoimmune responses. Although a PCR test of CSF VZV-DNA was negative, an intracranial infection cannot be excluded
because of his leukocytosis and increased CSF protein levels. In addition, secondary autoimmune responses caused by viral
infection may play an important role in the onset of BBE in this patient, and could be responsible for the success of systemic
steroid treatment.

Treatment for BBE includes IVIG, systemic steroids, and plasmapheresis, but the value of antiviral treatment is not yet known.
In this case, antiviral therapy was continued due to the possibility of intracranial infection and then was stopped after 10 days
because of AKI. The serum creatinine level, WBC count and CSF protein level all decreased after acyclovir and IVIG were
stopped and systemic steroid therapy was initiated. IVIG could cause AKI because of large amounts of protein passing through the
kidney. Sucrose contained in IVIG cannot be metabolized by the kidney, which results in renal tubular necrosis. Thus, laboratory
monitoring of renal function is essential. In BBE patients with underlying kidney disease, systemic steroids may be the first-line
therapy after intracranial infection is excluded, but clinical studies are required to determine the effectiveness of this treatment.
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Conclusions

BBE associated with herpes zoster is very rare and can be overlooked. Dermatologists should be aware of the expanding
spectrum of neurological complications caused by VZV infections, which could help to achieve the early diagnosis and
treatment.
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