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Fig. 1 Family pedigree and muscle computed tomography.
(A) Family pedigree of patient with ¥CP mutation. Arrow indicates the index case. MND indicates motor
neuron disease. (B) Muscle CT shows pronounced atrophy of the semispinalis and splenius muscles

(arrowhead). Marked atrophy with fatty tissue replacement is noted in bilateral paraspinal muscles (arrows).

Focal areas of fatty change in the quadriceps and the hamstrings are also indicated.
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Fig. 2 Radiological, EMG, and muscle biopsy findings of the present patient.
(A, B) Lumbar spine X-ray and CT scan showing an osteosclerotic change (L5) (arrow). (C) Tc99m bone scan showing an increased uptake of
the tracer in the vertebral bone (L5). (D, E) EMG showing reduced recruitment pattern during a voluntary contraction in the right biceps
brachii muscle (D). MUPs with relatively long duration are noted (E). (E G, H) Muscle biopsy specimen showing variation in size of muscle
fibers and small angular fibers (F; H&E staining). Large fiber type grouping is indicated (G; ATPase staining, pH 10.6). Muscle fibers with
rimmed vacuoles are scattered (H; modified Gomori trichrome staining). A muscle fiber with cytoplasmic inclusions (arrows) is also found (H).

Fig. 3 MR images and SPECT of the present patient.
(A, B, C) T,-weighted brain MRI showing no abnormality (Axial, 1.5 T; TR 4,040 ms, TE 98 ms). (D) “"Tc-ECD SPECT
scans. No apparent localized hypoperfusion is seen. (E) T,-wighted MR image showing no abnormality in the spinal
cord (Sagittal, 1.5 T; TR 3,420 ms, TE 129.5 ms).
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Table 1 VCP mutation in IBMPFD.
Number Amino acid mutation Exon location Number of affected families References

1 127v 2 1 Rohrer et al. (2011)

2 R93C 3 3 Hiibbers et al. (2007)
Guyant-Maréchal et al. (2006)
Krause et al. (2007)

3 R95C 3 1 Kimonis et al. (2008)

4 R95G 3 1 Watts et al. (2004)

5 P137L 4 1 Palmio et al. (2011)

6 R155C 5 8 Watts et al. (2004)
Schréder et al. (2005)
Guyant-Maréchal et al. (2006)
Gidaro et al. (2008)
Stojkovic et al. (2009)
Kim et al. (2011)

7 R155H 5 11 Hiibbers et al. (2007)
Watts et al. (2004)
Viassolo et al. (2008)
Stojkovic et al. (2009)
Vesa et al. (2009)

8 R155P 5 1 Watts et al. (2004)

9 R155S 5 2 Vesa et al. (2009)
Stojkovic et al. (2009)

10 R155L 5 1 Kumar et al. (2010)

11 G157R 5 2 Djamshidian et al. (2009)
Stojkovic et al. (2009)

12 R159H 5 2 Haubenberger et al. (2005)
Stojkovic et al. (2009)

13 R159C 5 3 Bersano et al. (2009)
Spina et al. (2008)
Vesa et al. (2009)

14 R191Q 5 2 Watts et al. (2004)
Spina et al. (2008)

15 L198W 6 2 Watts et al. (2007)
Kumar et al. (2010)

16 A232E 6 1 Watts et al. (2007)

17 T262A 7 1 Spina et al. (2008)

18 N387H 10 1 Watts et al. (2007)

19 A439S 11 1 Stojkovic et al. (2009)
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Shi et al. (2012)
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Abstract

A case of inclusion body myopathy with Paget’s disease of bone and frontotemporal
dementia (IBMPFD) showing clinical features of motor neuron disease

Ryousuke Igari, M.D.”, Manabu Wada, M.D."”, Hiroyasu Sato, M.D.", Yukiko K. Hayashi, M.D., Ph.D.?,
Ichizo Nishino, M.D., Ph.D.” and Takeo Kato, M.D."”

YDepartment of Neurology, Hematology, Metabolism, Endocrinology and Diabetology, Yamagata University Faculty of Medicine
“Department of Neuromuscular Research, National Institute of Neuroscience, National Center of Neurology and Psychiatry (NCNP)

Inclusion body myopathy with Paget’s disease of bone and frontotemporal dementia (IBMPFD) is caused by
mutations in the valosin-containing protein (VCP) gene. Varied clinical features caused by VCP mutations have been
reported: these clinical phenotypes include distal myopathy, frontotemporal dementia and amyotrophic lateral sclerosis.
We report a 49-year-old woman with 3-year history of progressive proximal limbh muscle weakness. Family history was
notable for her father with motor neuron disease and an elder brother with a myopathy involving tibialis anterior and
quadriceps. Neurological examinations showed proximal muscle atrophy, especially severe atrophy of paravertebral
muscles, right-dominant scapular winging, bilateral pyramidal signs and hyperreflexia. Serum CK level was normal and
EMG showed chronic neurogenic changes. Muscle imaging (CT) showed adipose tissue replacement of paravertebral
muscles and right serratus anterior, and marked atrophy of bilateral trapezius and vastus intermedius muscles. Her
lumbar spine X-ray showed an osteosclerotic change in the vertebral body, where an increased uptake of Tc99m was also
observed in bone scintigraphy. Although brain MRI was normal, neuropsychological examination showed a mild attention
deficit with cognitive impairment. A muscle biopsy specimen revealed scattered fibers with rimmed vacuoles. These
findings prompted us to analyze a mutation in the VCP gene. Genomic sequencing of all exons of the gene showed a
heterozygous missense mutation in exon 5 (¢.1315G>C; p.Ala439Pro).

(Clin Neurol 2013;53:458-464)
Key words: inclusion body myopathy, Paget’s disease of bone, frontotemporal dementia, valosin-containing protein (VCP) gene,

motor neuron disease




