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Fig. 1
Proximal hypertrophy of the upper and forearm is seen (arrows).

Photos of the patient.

Table 1 Manual muscle testing results and distribution of atrophy and hypertrophy of the patient.
Muscles MMT Atrophy Hypertrophy
Neck (flexion/extension) 5/5 - -
Sternocleidomastoid 5/5 - R
Deltoid 5/5 -
Serratus anterior 4/4 -
Biceps 5/5 - +
Triceps 5/5 - -
Wrist flexors 5/5 - -
Wrist extensors 5/5 - -
Flexor digitorum superficialis 5/5 -

Flexor digitorum profundus 5/5 -

Extensor digitorum 5/5 - -
Tliopsoas 3/3 + -
Gluteus maximus 2/2 + -
Gluteus medius 3/3 + -
Quadriceps 4+/4+ + -
Hamstrings 4—/4— + -
Tibialis anterior 5/5 - -
Gastrocnemius 5/5 + -
Soleus 5/5 - -
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Fig. 2 Muscle CT of the trunk and upper and lower extremities of
the patient.
Diffuse muscle atrophies are observed in the trunk and lower extre-
mities, including the longissimus, gluteus maximus, gluteus medius,
biceps femoris, semitendinosus, semimembranosus, adductor magnus,
medial head of gastrocnemius, flexor hallucis longus, and flexor
digitorum longus muscles. While in the upper extremities, the biceps
brachii, flexor digitorum superficialis and flexor digitorum profundus

muscles are hypertrophic.
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Fig. 3 T,-weighted MRI of the lower extremities of the patient.
The thigh muscles including the biceps femoris, semitendinosus and
semimembranosus are atrophic and replaced with adipose tissues. The
sartorius and gracilis muscles are hypertrophic.

Fig. 4 Histologic findings of the muscle biopsied from the nastus lateralis.

(A) Hematoxyline and eosin staining shows marked variation in fiber size. Necrotic and regenerating fibers are seen. Fibers with internal nuclei
are scattered. Moderate endomysial fibrosis is observed. (B) On modified Gomori trichrome staining, nemaline bodies are seen in some atrophic
fibers. There are no ragged red fibers or fibers with rimmed vacuole. (C) NADH-TR staining shows disorganized intermyofibrillar networks.

Lobulated fiber is not seen.
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Table 2 Clinical features of differential diagnosis with hypertrophy of the upper extremity in adult-onset muscle diseases.

Respiratory

Uity |G S Tl iy SO e
dysfunction
Hoffman syndrome + (less than10%)"” + - - - + Hypothyroidism
Myotonia congenita + (a few case reports)"” + - - - + (mild) Myotonia phenomenon
Amyloid myopathy + (34%)" - - - + + Shoulder pad sign
BMD + (a few case reports)”) + - + (late stage) + + (marked)
Dysferlinopathy + (a few case reports)'” - - - - + (marked)
Myotilinopathy + (single case report)" + - - + -
(Ser55PHe)
FHL1 mutation + (single case report)'” Not reported - - + +
Calpainopathy Not reported Sometimes + + Rare +
The present case + - + + - +




59 : 744

TIEREEE I ERELSD A 2 L NEIRE Y. L L2
DFHEE T EROBIEKICE T 28I 72 <, Fr R~
1572 &5 PH C calpainopathy TOHii5 137\,

WIS, BOIPEHEHEREEL-HEBEEZERET 5.
Dysferlinopathy @ biceps lump Tlx—#%912, F72ARKBITHAS
1172 calpainopathy T D #& L5 O RERIZM O D5 JIIT % X
BT 25K T L EE 2515, i), dystrophinopathy C
BB O RO RIZIEARBE 2 505% v — i
FERERIA DI DR 0T 2 BEIERS T, A tER B
HRERE CHURIHANRAET A 2 & 205 CRERAAIZIZBTEINR),
EHEMOMMZ EOHENEROBE S ARE S s 2,
Witting 5 © 13~ ZEF V& H OB ER» S, AL
Za—=) YRANETFT 2 YOG OWEEEE T TN,
BT AERIZOWT, REFITIEZDDOZE (Ex15 ¢.1795dupA,
Ex20 ¢.2120A>G OEENT UEREH L Tz, Fx O
FLBCHFE TN OBIZTFEREBENT O THROEH O
HE IR0, ENEN—DOOBMLTERDOADIEHNZE
VF % 5 25466 O 43 A 1 LR 72 calpainopathy D551 & FEHEL L
TWzD, EREHOBRERIZOWTORBIE 22 -7z

AHEBE 16 FERE L 137 CK MR 14 8 5 72 A5 B —BA AR O
AT EOFTRIG S 2T 7R <, Y OH) b
fR7ci Tz, 72, CT EbRIEMZRRO hh o7z 2
W, ALY FEREN LR > TV HEEZRIE L T
W5, —f&AYIZ, calpainopathy Tl T OIEIRTSEL 2 4£ LA
W EEOFIE T AT 5 2 EH% L, Elid S ailii~iE
L, FBCIETEHBAZ L 0, Al TG Ay i &
DRICEE STV REGTIE TR ORI 8 4
B E CK MIEDH B L CW a2 20b 53, Bl - &
ik DITHINIIERTH Y, FRHOHBEEIIEL, R T
ORMEMH PSRN DR S NE. FEOBHEEA TS
WLEWEH & LT, Calpaind O 54512 LTI CTHEDH A0
He R Calpaind MK T L 72856 OB IC L TR TES S
HUFeMEZ OoND. S50, BEEEL VW R CEE
AT WS HE L TV AW b g s s 2,

Pk, AEBNIIFENED TG B O KT, fhZEimE &
) LGMD % BMD % [RIRFZ I OEBIZ T & L CHIT720%, &
TIARBIS BAUL, T 2 A i 5L <0 A AR M oD GBI &
N B DMK % B Tid LGMD 2A (calpainopathy) % %t
CENHRETH o7z, ABITH LN OB KIL L
ZFREEIERT 205, O LGMD THELALNLLD
A, A, & CK IMEDS G L TV 2 D12 b B &3 B -
HIREOMHZED BN O 7% EEEME DL, SROEFOE

& E TS L TH .
MRFSCIZBE L, BIRTRE COLIRREIZ & 5 3% - HlEkR FIME
VHEP— = EEEORL © HARME A AR, ) T 0, WRgEER - B

N

S AT OR

BRERFRES 59 & 1175 (2019 : 11)

X ®

1) Khadilkar SV, Patel BA, Lalkaka JA. Making sense of the clinical
spectrum of limb girdle muscular dystrophies. Pract Neurol 2018;
18:201-210.

2) Feng X, Luo S, Li J, et al. Fatty infiltration evaluation and
selective pattern characterization of lower limbs in limb-girdle
muscular dystrophy type 2A by muscle magnetic resonance
imaging. Muscle Nerve 2018;58:536-541.

3) Chae J, Minami N, Jin Y, et al. Calpain 3 gene mutations: genetic
and clinico-pathologic findings in limb-girdle muscular dystrophy.
Neuromuscul Disord 2001;11:547-555.

4) Wicklund MP, Kissel JT. The limb-girdle muscular dystrophies.
Neurol Clin 2014;32:729-749, ix.

5) Gallardo E, Saenz A, Illa I. Limb-girdle muscular dystrophy 2A.
Handb Clin Neurol 2011;101:97-110.

6) Liewluck T, Milone M. Untangling the complexity of limb-girdle
muscular dystrophies. Muscle Nerve 2018;58:167-177.

7) Groen EJ, Charlton R, Barresi R, et al. Analysis of the UK
diagnostic strategy for limb girdle muscular dystrophy 2A. Brain
2007;130:3237-3249.

8) Kramerova I, Beckmann JS, Spencer MJ. Molecular and cellular
basis of calpainopathy (limb girdle muscular dystrophy type 2A).
Biochim Biophys Acta 2007;1772:128-144.

9) Richard I, Hogrel JY, Stockholm D, et al. Natural history of
LGMD2A for delineating outcome measures in clinical trials.
Ann Clin Transl Neurol 2016;3:248-265.

10) Senanayake HM, Dedigama AD, de Alwis RP, et al. Hoffmann
syndrome: a case report. Int Arch Med 2014;7:2.

11) Varkey B, Varkey L. Muscle hypertrophy in myotonia congenita.

J Neurol Neurosurg Psychiatry 2003;74:338.

Chapin JE, Kornfeld M, Harris A. Amyloid myopathy: characteristic

features of a still underdiagnosed disease. Muscle Nerve 2005;

31:266-272.

Bradley WG, Jones MZ, Mussini JM, et al. Becker-type muscular

dystrophy. Muscle Nerve 1978;1:111-132.

Khadilkar SV, Singh RK, Kulkarni KS, et al. A study of clinical

and laboratory features of 14 Indian patients with dysferlino-

pathy. ] Clin Neuromuscul Dis 2004;6:1-8.

Gamez ], Armstrong J, Shatunov A, et al. Generalized muscle

12

=

13

=

=

14

g

15
pseudo-hypertrophy and stiffness associated with the myotilin
Ser55Phe mutation: a novel myotilinopathy phenotype? J Neurol
Sci 2009;277:167-171.

Windpassinger C, Schoser B, Straub V; et al. An X-linked myopathy
with postural muscle atrophy and generalized hypertrophy,
termed XMPMA, is caused by mutations in FHL1. Am ] Hum
Genet 2008;82:88-99.

Nalini A, Govindaraju C, Kalra P, et al. Hoffmann’s syndrome

16

g

~

17
with unusually long duration: report on clinical, laboratory and
muscle imaging findings in two cases. Ann Indian Acad Neurol
2014;17:217-221.

Walters J. Muscle hypertrophy and pseudohypertrophy. Pract
Neurol 2017;17:369-379.

Witting N, Duno M, Vissing J. Becker muscular dystrophy with

18

=

19

=

widespread muscle hypertrophy and a non-sense mutation of
exon 2. Neuromuscul Disord 2013;23:25-28.



i # @ hypertrophy % £ L 7 calpainopathy 59 : 745

20) Paradas C, Llauger J, Diaz-Manera ], et al. Redefining dysferlino- study. ] Neurol 1989;236:43-47.
pathy phenotypes based on clinical findings and muscle imaging 22) Fanin M, Angelini C. Protein and genetic diagnosis of limb girdle
studies. Neurology 2010;75:316-323. muscular dystrophy type 2A: the yield and the pitfalls. Muscle
21) Cros D, Harnden P, Pellissier JE, et al. Muscle hypertrophy in Nerve 2015;52:163-173.

Duchenne muscular dystrophy. A pathological and morphometric

Abstract

A male patient with adult-onset sporadic calpainopathy presenting
with hypertrophy of the upper extremities

Mai Hamaguchi, M.D.", Hiroaki Fujita, M.D., Ph.D.”, Keisuke Suzuki, M.D., Ph.D.",
Toshiki Nakamura, M.D., Ph.D.?, Ichizo Nishino, M.D., Ph.D.?* and Koichi Hirata, M.D., Ph.D.”

YDepartment of Neurology, Dokkyo Medical University
?Department of Neurology, Rehabilitation Amakusa Hospital
“Department of Neuromuscular Research, National Institute of Neurology, National Center of Neurology and Psychiatry
“Department of Clinical Genome Analysis, Medical Genome Center, National Center of Neurology and Psychiatry

A 33-year-old man presented with slowly progressive weakness in the lower extremities over 8 years. At the age of
16 years, the elevation of serum creatine kinase level was detected. Physical examination revealed scapular winging,
exaggerated lumbar lordosis and tendoachilles contracture. Gowers sign was positive and proximal dominant limb
weakness was noted. Hypertrophy was observed in the upper limbs such as the biceps brachii and forearm flexor
muscles. Muscle biopsy showed distinct differences in size of muscle fibers and regenerating and necrotic muscle fibers.
A histological study revealed decreased calpain3 expression. Gene analysis of CAPN3 revealed two known gene
mutations, leading to a diagnosis of calpainopathy (limb girdle muscular dystrophy 2A; LGMD2A). We here report our
patient to discuss findings of upper limb hypertrophy, which are frequently missed compared to the lower limb, but
important clinical findings.

(Rinsho Shinkeigaku (Clin Neurol) 2019;59:740-745)
Key words: sporadic adult-onset, calpainopathy, hypertrophy of the upper limbs




