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Fig. 1
The A row shows the changes in the levels of serum autoantibodies. At the age of 51 years, she underwent serological testing for
autoantibodies, which was positive for AQP4, AM2, and ANA. The B row shows the level of IL-6 in the cerebrospinal fluid. The C row shows
the transitions of the serum levels of biliary enzymes. The serum levels of y-GTP and ALP began to elevate at the age of 39 years, and they

Clinical course of the present case.

markedly elevated after the age of 40 years. The D row shows MRI findings of the brain, orbita and spinal cord. The E row shows the course of
the NMOSD. The F row shows the course of the PBC. The G row shows the treatment progression. Each time the patient develops
neurological symptoms, administration of a course of IVMP for three days (1 g/day) results in improvement of her symptoms but optic neuritis.
At the age of 49 years, she was prescribed ursodeoxychoric acid for PBC in another hospital. At present, she remains in good condition with
oral prednisolone (16 mg/day).

[Abbreviations] APQ4, anti-aquaporine 4 antibody; AM2, anti-mitochondrial antibody subtype M2; ANA, anti-nuclear antibody; IL-6,
interleukin-6 in the cerebrospinal fluid; Temp, left temporal white matter; MO, medulla oblongata; ON, optic neuritis; PBC, primary biliary
cholangitis; IVMP, intravenous methylprednisolone; Pr, prednisolone; Ur, ursodeoxychoric acid.
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Fig. 2 Brain and spine MRI findings at the age of 38.

Axial DWI (A) and T,WI (B) on brain MRI at the age of 38 revealed
high signal intensities in the left temporal white matter (arrows). A:
(1.5 T: TR 8,000 ms, TE 74 ms, b value = 1,000 sec/mm?). B: (1.5 T:
TR 4,100 ms, TE 90.44 ms). Sagittal T,WI on cervical spine MRI at
the age of 38 (C) revealed high signal intensity in the spinal cord on
C4 vertebral level (arrow). C: (1.5 T: TR 2,500 ms, TE 84.864 ms).
Axial T,WI on cervical spine MRI at the age of 38 revealed high
signal intensities in the spinal cord on C4 (D) and C6 (E) vertebral
levels (arrows). D and E: (1.5 T: TR 2,616.66 ms, TE 98.23 ms).
[Abbreviations] DWI, diffusion weighted image; T,WI, T, weighted
image.
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Fig. 3 Spine MRI findings 2, 6 and 9 months after the initial event.

Sagittal T,WI on thoracic spine MRI 2 months after the initial event (A) revealed high signal intensity in the spinal cord between Th10 and
Th11 vertebral levels (arrows). A: (1.5 T: TR 3,000 ms, TE 92.24 ms). Axial T,WI on thoracic spine MRI 2 months after the initial event (B)
revealed high signal intensity in the spinal cord on Thll vertebral level (arrow). B: (1.5 T: TR 4,000 ms, TE 100.928 ms). Sagittal T,WI on
cervical spine MRI 6 months after the initial event (C) revealed high signal intensity in the spinal cord between C2 and C3 vertebral levels
(arrows). C: (1.5 T: TR 3,500 ms, TE 78.991 ms). Axial T,WI on cervical spine MRI 6 months after the initial event (D) revealed high signal
intensity in the spinal cord on C2/3 vertebral level (arrow ). D: (1.5 T: TR 4,000 ms, TE 80 ms). Sagittal T,WI on cervical spine MRI 9 months
after the initial event (E) revealed high signal intensity in the spinal cord between C4 and C5 vertebral levels (arrows). E: (1.5 T: TR 2,500 ms,
TE 84.8 ms ). Axial T,WI on cervical spine MRI 9 months after the initial event (F) revealed high signal intensity in the spinal cord on C5
vertebral level (arrow). F: (1.5 T: TR 2,650 ms, TE 98.838 ms).

[Abbreviations] T,WI, T, weighted image.
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Fig. 4 Orbita gadolinium enhanced MRI fingings at the age of 40.
Axial (A) and coronal (B) T,WI on orhita gadolinium enhanced MRI
at the age of 40 revealed post-contrast enhancement and slight

swelling in the right optic nerve (arrows). A: (3 T: TR 406.631 ms,
TE 16 ms). B: (3 T: TR 569.283 ms, TE 16.0594 ms).
[Abbreviations] T,WI, T, weighted image.
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Fig. 5 Spine MRI findings at the age of 41.
Sagittal T,WI on cervical spine MRI at the age of 41 (A) revealed high signal intensity in the spinal cord between C4 and C5 vertebral levels
(arrows). A: (3 T: TR 3,500 ms, TE 74.3193 ms). Axial T,WI on cervical spine MRI at the age of 41 (B) revealed high signal intensity in the
spinal cord on C5 vertebral level (arrow). B: (3 T: TR 4,752.73 ms, TE 80 ms). Sagittal T,WI on thoracic spine MRI at the age of 41 (C)
revealed high signal intensities in the spinal cord on Th3/4, Th7, Th8/9 and Th9/10 vertebral levels (arrows). C: (3 T: TR 3,000 ms, TE
100 ms). Axial T,WI on thoracic spine MRI at the age of 41 revealed high signal intensities in the spinal cord on Th3/4 (D), Th7 (E), Th8/9 (F)
and Th9/10 (G) vertebral levels (arrows). D-G: (3 T: TR 6,628.19 ms, TE 90 ms).

[Abbreviations] T,WI, T, weighted image.
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Fig. 6 Brain and spine MRI findings at the age of 51.

Axial DWI on brain MRI at the age of 51 reveal high signal intensities in the pons (A) and the medulla oblongata (B) (arrows). A and B: (1.5 T:
TR 6,000 ms, TE 81.2 ms, b value = 1,000 sec/mm?). Axial FLAIR images on brain MRI at the age of 51 (C, D) reveal multiple high signal
intensities in the bilateral cerebral white matters (arrows). C and D: (1.5 T: TR 8,000 ms, TE 123.66 ms). Sagittal T,WI on cervical spine MRI
at the age of 51 (E) reveals longitudinally extensive high signal intensity in the spinal cord between C3 to C5 vertebral levels (arrows). E:
(1.5 T: TR 2,500 ms, TE 89.056 ms). Axial T,WI on cervical spine MRI at the age of 51 (F) reveals high signal intensity in the spinal cord on
C4/5 vertebral level (arrow). F: (1.5 T: TR 3,000 ms, TE 96.88 ms).
[Abbreviations] DWI, diffusion weighted image; FLAIR, fluid-attenuated inversion recovery; T,WI, T, weighted image.
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Abstract

A case of neuromyelitis optica spectrum disorders associated with primary biliary cholangitis:
a twelve year follow-up study

Toshiyuki Sakai, M.D.?, Masahide Kondo, M.D.?, Yosuke Kawana, M.D." and Ryuichi Inoue, M.D.?

D Department of Neurology, Saiseikai Matsusaka General Hospital

We report the case of a 5l-year-old woman who developed neuromyelitis optica spectrum disorders (NMOSD)
associated with primary biliary cholangitis (PBC). When she was 38 years old, she subacutely developed headache and
urinary retention. A diffusion weighted image (DWI) on brain MRI showed high signal intensity in the left temporal
white matter, and T, weighted image (T,WI) on spine MRI showed high signal intensities in the spinal cord. After the
initial event, follow-ups at 2, 6 and 9 months revealed that she developed neurological symptoms, and T,WI on spine
MRI showed high signal intensities in the cervical and thoracic regions of the spinal cord. On each episode, she was
treated a course of intravenous methylprednisolone which resulted in improvement of her symptoms. At the age of 39
years, the serum levels of biliary enzymes began to elevate, and the serum levels were markedly elevated after the age
of 40 years. When she was 40 years old, she developed optic neuritis of the right eye. At the age of 41 years, spine MRI
again showed the cervical and thoracic spinal cord lesions. At the age of 51 years, she subacutely developed dizziness
and urinary retention. DWI on brain MRI showed high signal intensities in the pons and medulla oblongata, and T,WI on
spine MRI showed longitudinally extensive high signal intensities in the spinal cord, specifically between the C3 and C5
vertebral levels. The serological tests for autoantibodies revealed positive anti-aquaporine 4 antibody (AQP4-Ab),
positive anti-mitochondrial antibody subtype M2 (AM2-Ab) and positive anti-nuclear antibody, and the interleukin-6
(IL-6) level was elevated in the cerebrospinal fluid. Simultaneous occurrence of AQP4-Ab-positive NMOSD and AM2-
Ab-positive PBC is extremely rare, and has never been reported in Japan. The present case is the first case with
simultaneous occurrence of AQP4-Ab-positive NMOSD and AM2-Ab-positive PBC in Japan. We suspect that IL-6,
plasmablast and cytotoxic T lymphocyte were involved with the occurrence of NMOSD with PBC in the present case.

(Rinsho Shinkeigaku (Clin Neurol) 2022;62:190-197)
Key words: neuromyelitis optica spectrum disorders (NMOSD), primary biliary cholangitis (PBC), autoantibody,
interleukin-6 (IL-6), plasmablast




