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Fig. 1
A: axial DWI (1.5 T; TR 5,077 ms, TE 85.0 ms). B, C: axial FLAIR image (1.5 T; TR 8,000 ms, TE 138.3 ms). D: axial DWI (3 T; TR 8,000 ms,
TE 82.0 ms). E, F: axial FLAIR image (3 T; TR 10,000 ms, TE 89.3 ms). G: axial DWI (3 T; TR 8,000 ms, TE 81.4 ms). H, I: axial FLAIR image
(3 T; TR 10,000 ms, TE 89.4 ms). DWI showed high-intensity signals in the corticomedullary junction (A, D, G). High signal area was detected
in the deep and subcortical white matter, and ventricular distention were observed on FLAIR images (B, E, H). FLAIR image showed atrophy
of the cerebellum (C, E I).
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Fig. 2 Pathological findings of skin biopsy.

A: Hematoxylin and eosin staining revealed eosinophilic intranuclear inclusion bodies in sweat gland cells (arrow). B: Immunostaining for anti-

p62 antibody revealed positive intranuclear inclusion bodies in sweat gland cells (arrow). C: Immunostaining for antiubiquitin antibody revealed

positive intranuclear inclusion bodies in sweat gland cells (arrows). D: Electron microscopic images showed intranuclear inclusions (arrow).

Bars 60 nm (A-C), 200 pm (D).
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Table 1 Clinical features of sporadic NIID.

Incidence rates™ Case 1 Case 2 Case 3
Average onset age (range): years 63.6 (51-76) 73 75 71
Sex male male male
Clinical manifestations
Muscles weakness 27.0% - - +
Sensory disturbance 28.6% - - -
Autonomic impairment
Vomiting 15.8% - - —
Bladder dysfunction 33.3% - - +
Syncope 8.1% - - -
Miosis 94.4% + + +
Dementia 94.7% + + +
Tremor 23.7% - - -
Rigidity 18.4% - - -
Ataxia 52.8% + + +
Abnormal behavior 26.3% + - -
Generalizied convulsion 13.2% - - -
Disturbance of consciousness 39.5% + - -
Encephaltic episode 21.1% + - -
Head-MRI
Leukoencephalopathy 97.4% + + +
DWI U-fiber high 100.0% + + +
Ventricular distension 97.4% + + +
Atrophy of cerebellum ** 100.0% + + +
SPECT
Hypoperfusion in cerebral cortex 95.8% - - +
Executive function tests
Declined MMSE score (score) 54.5% + (21) - (29) + (12)
Declined FAB score (score) 94.7% + (4) + (14) + (4)
Laboratory data
Serum CK (male >260 IU//, female >170 IU/I) 9.1% — (46) - (85) - (43)
HbAlc (NGSP) (=6.2%) 21.2% -(5.2) + (6.3) - (5.9
CSF
Cell (>5/mm?®) 17.2% + 6] -
Protein (>45 mg/dl) 65.5% — (54.6) +(93.3) + (88)
Findings of skin biopsy 97.4% + + +
FMR1 premutation 0% - - -
Nerve conduction
MCV slowing 96.8% + - +
CMAP reduction 19.4% + +
SCV slowing 74.2% + + +
SNAP reduction 12.9% + - +

* Except for ‘atrophy of cerebellum’, we referred to the article reported by Sone?. ** The incidence rate of ‘Atrophy of cerebellum’ was
referred to the article reported by Sugiyama®. We described incidence rates (%) except for ‘average onset age’.—: absence of the manifestation
or findings, +: presence of the manifestation or findings. NIID: neuronal intranuclear inclusion disease, DWI: diffusion weighted image,
SPECT: single-photon emission computed tomography, MMSE: mini-mental state examination, FAB: frontal assessment battery, CK: creatine
kinase, NGSP: national glycohaemoglobin standardization program, MCV: motor nerve conduction velocity, CMAP: compound muscle action
potential, SCV: sensory nerve conduction velocity. SNAP: sensory nerve action potential. Declined MMSE score was defined as the score
below a cutoff score of 24, and declined FAB score was defined as the score below the published age-matched average.
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Abstract
A comparative study of three cases of neuronal intranuclear inclusion disease (NIID)

Saki Kotani, M.D.?, Ryosuke Fukazawa, M.D.?, Hidesato Takezawa, M.D.?,
Masamichi Banba, M.D., Ph.D.?, Jun Sone, M.D., Ph.D.? and Akihiro Fujii, M.D., Ph.D."

Y Department of Neurology, Saiseikai Shiga Hospital
2 Department of Pathology, Saiseikai Shiga Hospital
9 Department of Neurology, National Hospital Organization Suzuka National Hospital

All three patients were men in their 70s. All cases were solitary onset and the chief complaint was gait disturbance.
All patients had miosis and limb and trunk ataxia, MMSE score was declined in two patients, and FAB score was declined
in all patients. Head MRI showed leukoencephalopathy, cerebellar atrophy, and DWI high intensity signal in
corticomedullary junction. However, two of the three patients were not followed up without further examination. Skin
biopsies in all cases showed ubiquitin-positive and p62-positive intranuclear inclusions. Genetic testing showed CGG
repeat expansion of NOTCH2NLC. The diagnosis of neuronal intranuclear inclusion disease (NIID) was made based on
the above findings in all cases. Most patients are diagnosed with NIID due to memory loss, but sometimes they are
diagnosed due to gait disturbance with ataxia. It is important to proceed with the diagnosis by skin biopsy and genetic
diagnosis based on the characteristic MRI findings of the head.

(Rinsho Shinkeigaku (Clin Neurol) 2021;61:194-199)
Key words: neuronal intranuclear inclusion disease, solitary onset, NOTCH2NLC




