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Fig 1. Lack of muscles in every compartment of the leg. BEEFDELE L L

Griffet J, Dieterich K, Bourg V, Bourgeois E. Amyoplasia and distal arthrogryposis.
Orthop Traumatol Surg Res 2021;107(1S):102781.
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Mercuri E, Manzur A, Main M, Joanna Alsopp J, Muntoni F. Is there post-
natal muscle growth in amyoplasia? A sequential MRI study. Neuromuscul
Disord 2009;19:444-5.
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Morrow JM, et al. Validation of MRC Centre MRI calf muscle fat fraction protocol
as an outcome measure in CMT1A. Neurology 2018;91(12):e1125-e1129.
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light increase in fat fraction
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£3 endstage involvement of

% peroneus longus and both
heads of the gastrocnemius.
% In the bottom row, there is
evere involvement of all
muscle groups.
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Arms 2
Common
Proximal: Periscapular (Involved early, with normal function)
Triceps; Biceps; Teres major
Distal arm: Supinator; Pronator
Uncommon: Deltoid; Pectoralis; Hand & finger extensors
Trunk Paraspinal > Abdominal
Pelvis

Common: Gluteus maximus & medius kB - REEES
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Thighs
Common: Most anterior & Posterior compartment
Early: Adductor magnus K (NERA)
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Less involved than in Dysferlinopathy
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Zheng Y, et al. The trefoil with single fruit sign in muscle magnetic resonance imaging is highly specific for
dystrophinopathies. Eur J Radiol 2015;84:1992-8.

The three leaflets formed by relative sparing of the
sartorius, gracilis and adductor longus muscles and the
single fruit by semitendinosus muscle with relative sparing.
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Kinali M, et al. Muscle histology vs MRI in Duchenne muscular dystrophy. Neurology 2011;76:346-53.
Stage 0: Normal appearance
Stage 1: Scattered small areas of increased density
Stage 2a: Numerous discrete areas of increased density less than 30% of the volume of the muscle
Stage 2b: Numerous discrete areas of increased density with early confluence, 30%— 60% of the volume of the muscle
Stage 3: Washed-out appearance due to confluent areas in-creased density with muscle still present at the periphery
Stage 4: End-stage appearance, muscle entirely replaced by areas of increased density

Grade 1 2a 2b 3 4
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Aivazoglou LU, Guimaraes JB, Link TM, Costa MAF, Cardoso FN, de Mattos Lombardi Badia B, Farias IB, de Rezende Pinto WBV, de Souza PVS, Oliveira ASB, de
Siqueira Carvalho AA, Aihara AY, da Rocha Corréa Fernandes A. MR imaging of inherited myopathies: a review and proposal of imaging algorithms. Eur Radiol

2021;31(11):8498-8512.
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No clear anterior or
posterior predominance
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. Preferentially involved

. Mild/moderately involved

() Not preferentially involved nor spared
O Spared

The trefoil with
single fruit sign

Fig. 3 MRI algorithm for the thighs, with predominant fatty infiltration of the posterior compartment (a) and other patterns (b). Abbreviations: FSHD: facioscapulohumeral dystrophy;
LGMD: limb-girdle muscular dystrophy; OPMD: oculopharyngeal muscular dystrophy; LMNA: laminopathies; SEPN1: selenoprotein-related myopathies; DM: myotonic dystrophy; COL6:
collagen VI- related disorders; RYR1: ryanodine receptor-related myopathies
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) Fig. 4 MRI algorithm of the lower legs, with predominant fatty infiltration of the posterior compartment
-/ Spared L : (a) and other patterns (b). Abbreviations: OPMD: oculopharyngeal muscular dystrophy; RYR1: ryanodine
receptor-related myopathies; LGMD: limb-girdle muscular dystrophy; SEPN1: selenoprotein-related

myopathies; DM: myotonic dystrophy; LMNA: laminopathies; FSHD: facioscapulohumeral dystrophy;
COLS6: collagen VlI-related disorders
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_ Fig. 5 MRI algorithm of the trunk (a) and upper arm (b) regarding fatty infiltration of the different
muscle groups. Abbreviations: FSHD: facioscapulohumeral dystrophy; SEPN1: selenoprotein-related
myopathies; DM: myotonic dystrophy; LGMD: limb-girdle muscular dystrophy; OPMD: oculopharyngeal
m NA muscular dystrophy; LMNA: laminopathies; RYR1: ryanodine receptor—related myopathies
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Ullrich congenital muscular dystrophy HRERIES;, FE—=.
(Collagen VI-Related Dystrophies) [ERAR O 72 8> DFHRIE F5R]
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Hui-Ting Lin et al. Muscle
Magnetic Resonance Imaging in
Patients with Various Clinical
Subtypes of LMNA-Related
Muscular Dystrophy. Chin Med J
2018;131:1472-1479.
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Brogna C, et al. MRI patterns of muscle involvement in type 2 and 3 spinal muscular atrophy patients. J Neurol 2020;267:898-912.

Mercuri classification of fatty infiltration )
Stage 0 Normal appearance Musc\e‘Groups. atrophy scores
Stage 1 Scattered small areas of or increased density by MRI Grade 0: normal muscle

Grade 1: peripheral muscle volume loss

Stage 2a 2.0 Numerous discrete areas of increased density less than 30% of the volume of the muscle

Stage 2b (25 Numerous discrete areas of increased density with beginning confluence, 30-60% of the volume of the muscle
Stage 3 Washed-out appearance due to confluent areas increased density with muscle still present at the periphery
Stage 4  End-stage appearance, muscle replaced by increased density connective tissue and fat

type 2

Grade 2: < 50% of muscle volume loss
Grade 3: > 50% of muscle volume loss
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Averdunk L, et al. Recognizable Pattern of Arthrogryposis and Congenital Myopathy Caused by the Recurrent TTN Metatranscript-only
€.39974-11T > G Splice Variant. Neuropediatrics 2022;53:309-320.
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Huddar A, et al.

Patient 1. midleg reveal volume loss with fatty replacement, most pronounced in bilateral tensor fascia lata (Mercuri Grade 3), right
semimembranosus (Grade 3), semitendinosus (Grade 3), bilateral biceps femoris (Grade 2b). Grade 2a fatty replacement is seen in
the lateral compartment of the right leg and gastrocnemius.

Patient 2 and 3. midleg reveal volume loss with fatty replacement, most pronounced in bilateral gluteus maximus (Mercuri
Grade 3), vasti (Grade3), rectus femoris (Grade 2a), semimembranosus (Grade 2b), semitendinosus (Grade 2b), biceps
femoris (Grade 2b). Grade 2b fatty replacement is seen in the anterior, lateral, and deep posterior compartments of the legs.
Patient 1. (B,C) kyphoscoliosis with bilateral hip The superficial posterior compartment of both legs reveals Grade 4 atrophy with fatty replacement.

d k tracture; (D) tric ptosis; (E) U T PR
ealf atrophy. contraciure at the kneo. pes planue, ¥ RREEE O MESHIEREIH L, REMEOSBBIMEREN TR L, BEHESHE bICEET 5

prominent calcaneum; (F,G) contractures of fingers v B JE D HEFHIEEIREEICH L, REEOSEHIGERELS S L. BEEHEAMICEKT S
with absent abductor pollicis brevis.

21

Cejas CP, et al. Muscle MRI in pediatrics: clinical, pathological and genetic correlation. Pediatr Radiol 2017;47:724-735.

Central core myopathy due to RYR-1 mutation

Central core myopathy
related to DNM-2mutation
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Gurgel-Giannetti J1, et al. Nemaline Myopathy in Brazilian Patients: Molecular and Clinical Characterization. Int J Mol Sci 2022;23:11995.

ACTAL typical #477]

Mauri £, et al. Early Findings in Neonatal Cases of RYR1-Related Congenital Myopathies. Front Neurol 2021;12:664618.

BRI : fiber size variability R - ;gpe ! m)te;rs hypotrophy, AR : Z-line streaming
ooyl iber splitting SR THERT, BE. WREERE
SRy TRTIRET, REY, FREETE ’

24

12



TR AN B DR B A DD Th

. 1&%[&%?@@%@'&%’( X, ERETEFEEICLYEBINCTWEEDT
ﬁib\ mEAMICLYEMEL, BBIsMt - EiERsiREi 5
BT EAREICHEEA ) 0 i L B IE S5

. ?ﬁ%'l‘éﬁ%ﬁ@@?ﬁx DR BB (R = AT — GEBEISL:%%ISH’J%F ;t B ETFERE
LYEE #’L’f”é’h“ﬁﬁ@ HEED . BRIBEESI &I L. EiER8
s e )

v L EBNEEE DL BEREC B S, TNE LS L DABIEEE T v
7 — 2 DIEEEFH NP B

v LRI Dwrithing TIXIBEGEZTH 5, WL T SBGEFTIATH Y, B55H
2L T 0

v TR (Z I E AT 5 e L Z TS

25

TERFE
fRIZEH) T IR~F R EE)
PR /J\HM-%E&-%‘EEE KRB - /N - B A - 1R R
%@Hi R BAR
BE 005 A E@fuﬁ?A

/

Efferent

Efferent \@J%DE

[zt |/ copy
88 . EE
C PG\ CPG\ / /r/r/ \/Tt
g Bhat
g@] @_@J / e
A7b9- . B 39h9- AIf
EEEED hiithiral R e
(3= B e

CPG : Central Pattern Generator

26



RERIBIE BT EEN H D &
AR IR IEE)

R« /NN - BE AL - 4R BR
SRR
EBEI7OS 7 LA

IR

H EE2)

1/
e /Efferent

Big | ) OOPY

Efferent

Efferent
copy m coby

#an v\ ‘ o EBaE
AN
o) ‘ ) \
39179 s | 39h7- e
C3 s ! A | X7 MR
Fi=2% 5%

CPG : Central Pattern Generator

v B LIOESMRE HE R VEIREICIEEA NI L. EHICED
SHRMIF/F — - ZHRUEBERREEAMC)

27

14



	スライド 1: 横地健治
	スライド 2
	スライド 3
	スライド 4
	スライド 5: DMD
	スライド 6
	スライド 7
	スライド 8
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13: Ullrich congenital muscular dystrophy （Collagen VI-Related Dystrophies）
	スライド 14: Emery-Dreifuss muscular dystrophy
	スライド 15: Brogna C, et al. MRI patterns of muscle involvement in type 2 and 3 spinal muscular atrophy patients. J Neurol 2020;267:898-912.
	スライド 16
	スライド 17
	スライド 18
	スライド 19
	スライド 20: Averdunk L, et al. Recognizable Pattern of Arthrogryposis and Congenital Myopathy Caused by the Recurrent TTN Metatranscript-only c.39974-11T > G Splice Variant. Neuropediatrics 2022;53:309-320.
	スライド 21: Huddar A, et al. Expanding the Phenotypic Spectrum of ECEL1-Associated Distal Arthrogryposis. Children 2021;8:909.
	スライド 22: Cejas CP, et al. Muscle MRI in pediatrics: clinical, pathological and genetic correlation. Pediatr Radiol 2017;47:724-735.
	スライド 23: Gurgel-Giannetti J1, et al. Nemaline Myopathy in Brazilian Patients: Molecular and Clinical Characterization. Int J Mol Sci 2022;23:11995.
	スライド 24: Mauri E, et al. Early Findings in Neonatal Cases of RYR1-Related Congenital Myopathies. Front Neurol 2021;12:664618. 
	スライド 25: 神経筋疾患の罹患筋の分布
	スライド 26
	スライド 27

