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Fig. 1 Shingles involving the right Th10 and Th12 dermatomes.
The images show (A) shingles in the right Th10 dermatomes, and (C) isolated skin rash in the Th12 dermatomes. (B) Magnified

view of the shingles shown in (A). These images were taken the day after admission. *Umbilicus. C: caudal direction.
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Fig. 2 Longitudinal changes of brain CT findings.
(A-C) CT scan obtained on the evening of day 5 shows hemorrhagic changes surrounded by low density areas suggesting edema in the left
temporal lobe (arrow in B). (D-F) CT scan obtained on the evening of day 6 shows new hemorrhagic changes with edema in the right temporal
lobe (arrow in E), and uncal herniation with low density change in the brain stem (arrowhead). (G-I) CT scan obtained on day 7 shows multiple
low density lesions (*) suggesting infarction. Uncal herniation and edematous change of brainstem developed (arrowhead in E and H).

Fig. 3 MRI findings of the brain on the morning of day 6.
(A-D) FLAIR images (3.0 T; axial, TR/TE = 10,000/120) show hyperintense areas on the surface of the brainstem and in the cerebellum
(arrowhead), and a mixed hypo- and hyperintensity mass with edema in the left temporal lobe (arrow). (E-H) Gadolinium-enhanced T,-weighted
images (3.0 T; axial, TR/TE = 465/21) show diffuse meningeal enhancement along the surface of the cerebrum (especially on the frontal and

temporal lobes), cerebellum, and brainstem.
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Fig. 4 MRI findings of the spinal cord on the morning of day 6.
(A-D) T,-weighted images (3.0 T; sagittal, TR/TE = 2,500/70) show longitudinally extensive spinal cord lesions (arrow) from the level of the
second thoracic vertebral body (T2) to the lumbar spine. (C) Magnified view of the spinal cord at the level of the lower thoracic vertebrae
(boxed area in (B)). Axial T,-weighted images (E-G; 3.0 T; axial, TR/TE = 3,000/64) show intramedullary hyperintensity lesions at the levels
of T2/3 (E), T8 (F) and T12 (G). (H-K) Gadolinium-enhanced T,-weighted images (3.0 T; sagittal, TR/TE = 430/13) reveal diffuse meningeal
enhancement along the surface of the spinal cord (arrowhead). Some parts of the intramedullary lesions are enhanced (arrows in I, J). (I) Magnified
view of the spinal cord from the lower level of the cervical vertebrae to the upper level of the thoracic vertebrae (boxed area in (H)).

Fig. 5 Autopsied findings of spinal cord at the level of Th10.

(A) Hematoxylin and eosin staining shows transverse necrosis of the thoracic cord. (B) Axonal spheroids are present in the white matter around
the anterior spinal artery. (C) Varicella zoster virus (VZV)-immunopositive structures are present in the white matter around the anterior spinal
artery. (D, E) Leukocyte-common antigen (LCA)-positive lymphocytes (D) and CD68-positive macrophages (E) in the vascular walls of the
anterior spinal artery and surrounding veins, consistent with the findings of vasculitis. Scale bars = 2 mm (A, D), 200 um (B, C and E).
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Fig. 6 Microscopic findings of a varicella zoster virus (VZV)-infected left dorsal root ganglion at the level of L2.

(A) Hematoxylin and eosin staining shows neuronal atrophy and Nageotte nodules. (B, C) Immunohistochemistry shows that infiltrating

immune cells in the lesion are positive for leukocyte-common antigen (LCA) (B) and CD68 (C). (D) VZV-immunopositive structures are present

within the atrophic neurons, which are surrounded by satellite cells and infiltrating macrophages. Scale bar = 200 um (A-C), 50 pm (D).
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Abstract

An autopsied case of severe varicella zoster virus-associated encephalomyelitis
under immunosuppressant therapy

Yasuhiro Maeda, M.D.”, Mitsuru Watanabe, M.D., Ph.D.”, Norihisa Maeda, M.D., Ph.D."?,
Hidenori Ogata, M.D., Ph.D."”, Koji Shinoda, M.D., Ph.D.”, Toru Iwaki, M.D., Ph.D.?
and Jun-ichi Kira, M.D., Ph.D."”

YDepartment of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu University
“Department of Neuropathology, Neurological Institute, Graduate School of Medical Sciences, Kyushu University

The patient was a 40-year-old woman who was previously diagnosed with systemic lupus erythematosus and
myasthenia gravis and had received prednisolone and tacrolimus for more than 7 years. In February 2017, she noticed
pain in her lower back and weakness of the lower limbs, and was referred to our hospital on day 5. She had shingles in
the right lower thoracic dermatomes and Brown-Séquard syndrome with right-sided dominant weakness in her lower
limbs and left-sided superficial sensory disturbance below the L1 level. Varicella zoster virus (VZV)-associated
myelopathy was suspected because of her symptoms and clinical findings. Despite the immediate administration of
intravenous acyclovir after hospitalization, she lost consciousness and experienced a seizure related to cerebral
hemorrhage in the left temporal lobe on the night of day 5. MRI showed enhanced lesions along the spinal cord and
leptomeninges of the brainstem and temporal lobe. VZV-IgG and VZV-DNA were positive in the cerebrospinal fluid.
Based on these clinical features and laboratory findings, she was diagnosed as VZV-associated vasculopathy and
myelopathy. She subsequently had multiple cerebral infractions and hemorrhage, and developed sudden cardiopulmonary
arrest on day 6, culminating in death on day 17. Autopsy showed that inflammatory mononuclear cells had infiltrated the
vascular walls of the spinal cord. Immunohistochemistry revealed that some neurons and macrophages in the white
matter of the spinal cord were positive for VZV. In addition, atrophic neurons, satellite cells surrounding these neurons,
and infiltrating macrophages were immune-positive for VZV at the L2 dorsal root ganglia. These findings were consistent
with VZV-associated vasculopathy and myelitis. Under immunosuppressive conditions, VZV can cause shingles and
neuronal complications such as vasculopathy and muyelitis, which are sometimes fatal despite the immediate
administration of intravenous acyclovir. New treatment drugs or drugs to prevent VZV activation are desired.

(Rinsho Shinkeigaku (Clin Neurol) 2020;60:351-357)
Key words: zoster, varicella zoster virus, encephalomyelitis, vasculitis, autopsy




