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Fig. 1 Legs of Case 1.
Right dominant muscle atrophy in the calf and thigh.
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Fig. 2 CT of Case 1 (A, C), Case 2 (B, D), and age-matched control (E). (Case 1: 37-years-old, Case 2: 35-years-old).
(A) Bilateral gluteus medius muscle (G) showed mild atrophy and fatty changes. Marked laterality of lower leg atrophy was apparent. Medial

gastrocnemius, tibialis anterior, and soleus muscles showed atrophy and fatty replacement. Truncal muscles were not involved. (B) CT revealed
mild fatty changes in the sartorius muscle (S), biceps femoris (B), and semimembranosus muscle (Sm) at the thigh level. At the calf level, the
tibialis anterior and medial gastrocnemius muscles were most severely affected. The soleus and lateral gastrocnemius muscles were more
mildly affected. Marked right dominant atrophy was observed. Truncal muscles were not involved. (C) Chest CT revealed a normal diaphragm
(arrowheads). (D) Chest CT revealed an atrophic diaphragm (arrowheads). (E) Chest CT of the control diaphragm (arrows).
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Fig. 3 Muscle biopsy specimens of Case 1 (A-D, left tibialis anterior muscle) and Case 2 (E-I, left triceps brachii muscle).
Modified Gomori-trichrome (A, E, F), ATPase 4.2 (B), ATPase 4.6 (C, G), pH 10.6 (D, H), and electron microscopy (I). Many fibers contain
nemaline rods in Case 1 (A) and Case 2 (E, F). Nemaline rods are seen mostly in atrophic fibers (F). In Case 1, marked type 1 predominance

and type 2 deficiency were observed (B-D). Type 1 atrophy and predominance were seen in Case 2 (G-H). Nemaline rods (arrows) were
confirmed by electron microscopy (I). (A, bar = 50 um; B, C, D, G, H bar = 200 um; E, bar = 100 um; F bar = 20 pm; I bar = 0.5 pm).
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Clinical features of patients with nemaline myopathy characterized by distal dominant muscle weakness from previous reports.

Age of starting

Gene mutation

Gene  Country Sex ( ‘tifs) distal muscle Re?;;i?ry gi?i:; Homozygous ot Reference
¥ weakness (years) heterozygous Mutation DNA Protein
+)
at 6.5 years deletion in exon 55 ND ND
NEB  England  male 6 6 he needs ND  heterozygous )\ 4 lication €.24372_24375dup p.Val8126fs Y
NPPV
N 8.231441 231442del,
deletion in exon 163 -
X Lo ¢.23624_23625del, p.Arg6071_Serfsl 6
NEB French  female 61 6 ND ND heterozygous mlsser;si ;ﬂrstztwn in 2.220501T>C, p.Leu7562Pro 5)
x ¢22888T>C,
duplication in exonl8 2.43846dup,c.1825dup p.Pro541Profs2
Hungarian  male 11 11 ND ND heterozygous point mutation of 2.47617G>A, omission of 35 amino
intron 23 c.2414+5G>A acids
NEB  French  male 57 30 ) ND missense mutation in 2.207181A>C p.Thr5681Pro 6)
exon 151
male 48 10 “) ND missense mutation in 9.207181A>C p.Thr5681Pro
exon 151
male 70 57 ) ND homozygous missense mutation in 2.207181A>C p.Thr5681Pro
exon 151
male 59 childhood ND ND missense mutation in ¢.207181A>C p.Thr5681Pro
exon 151
female 42 6 “) ND missense mutation in 2.207181A>C p.Thr5681Pro
exon 151
soon after missense mutation in
female 37 achieving walking ) ND exon 122 2.171944G>T p-Serd665ILe
) homozygous
female 42 30 vital capacity ND missense mutation in g.171944G>T p.Serd665ILe
50% exon 122
. S . missense mutation in
NEB Japan male 35 32 vital capacity (+) heterozygous 220131 C>T p.Arg6711Trp our case
33.29% exon 131

ND: no description, NEB: nebulin, NPPV: noninvasive positive pressure ventilation.
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Abstract

Two cases of nemaline myopathy presenting with hypertrophy
of distal limbs with prominent asymmetry

Yukio Mizuno, M.D."”, Madoka Mori-Yoshimura, M.D., Ph.D.", Yasushi Oya, M.D.",
Atsuko Nishikawa, M.D.”, Ichizo Nishino, M.D., Ph.D.** and Yuji Takahashi, M.D., Ph.D.”

YDepartment of Neurology, National Center Hospital, National Center of Neurology and Psychiatry
“Department of Neurology, Yokohama Asahi Chuo General Hospital
¥Department of Neuromuscular Research, National Institute of Neuroscience, National Center of Neurology and Psychiatry
“Department of Genome Medicine Development, Medical Genome Center, National Center of Neurology and Psychiatry

Nemaline myopathy commonly presents with symmetrical proximal weakness. Here we report two cases of
nemaline myopathy presenting with distal dominant involvement with prominent asymmetry. Case 1 was a 37-year-old
man who recalled frequently falling down and had right calf atrophy since he was 3-years-old. He had right calf muscle
atrophy and weakness and steppage gait; his cardiopulmonary function was normal. Case 2 was a 35-year-old man with
right calf muscle atrophy and weakness since childhood. He had right dominant distal leg weakness and atrophy together
with respiratory failure and started noninvasive positive pressure ventilation. He also developed cardiomyopathy and
died from acute respiratory failure due to pneumonia at age 39. Both cases harbored compound heterozygous nebulin
(NEB) mutations with ¢.20131 C>T:p.Arg6711Trp and a nonsense mutation. Nemaline myopathy associated with NEB
mutations can present as distal dominant myopathy with prominent asymmetry.

(Rinsho Shinkeigaku (Clin Neurol) 2017;57:691-697)
Key words: nemaline myopathy, nebulin (NEB), atrophy of distal limbs, prominent asymmetry, cardiomyopathy




