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Three Dilated Cardiomyopathy Cases with Underlying Muscular Dystrophy

Yuko Sato, Mari Urano, and Kayoko Saito

Institute of Medical Genetics, Tokyo Women'’s Medical University, Tokyo, Japan

Muscular dystrophy is often present as an underlying disease in patients with dilated cardiomyopathy. When

skeletal muscle symptoms such as muscle weakness are not conspicuous, muscular dystrophy might be over-

looked, leading to misdiagnosis. When muscular dystrophy is given a diagnosis of the form, the prediction of the

symptom is enabled and can connect the burden to muscular strength and heart with whole body controls such

as the reduction, and the like. Also, in the event of secondary cardiomyopathy due to muscular dystrophy, the

cardiomyopathy can be appropriately managed by treating the primary disease. Heart transplantation may even

be indicated. Therefore, an accurate diagnosis, obtained by thoroughly evaluating the muscular dystrophy includ-

ing a genetic examination, has become an essential aspect of managing dilated cardiomyopathy.

Keywords: dilated cardiomyopathy, muscular dystrophy, genetic testing

1
PEIRALOHHAE D BHEOHFIZIEFH Y A a7 4 =3
HERERBE LTHAEL T BB PR v, Ly
L7Z&dss, Wi 7% & OB REIRASEE 2B
TWARWEEE, YAt 71—z BT
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1 JER
40 R, AR TH o 72 21 RIS Tl
MR a4 % 520 F, 22 e IC LR ELOHAE  (dilated
cardiomyopathy : DCM) & & Wiz %\F72. NYHA
LH%RES 4 (New York Heart Association functional
classification) 1% TI-ITT B, ZA-=BRHIERIZ 21%, L=
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T4 —=DBWHBOVT Wz N, BEICH KT
ERONLE Do 7225 HORED S FBEBICREL
TWAHZ EHHER SN, 32 MIFICEREL VHY A
Fa 74 —DBEETIC X BREEBR 2B Sh.
AL, BFEICEHEERY R, #ETFH2HHL
TH DCM DIEFEITEALD v & v ) BTl (R
FRRAT Z A L7, 36 BRI OIS Rl B Sk 12 B
L, YA bR 74 —ORBOBKHPLELLRD,
T AR E kol MBREOMEBRAIFTRE L
T, MMT IZ E T4 LV TdHh 0, BT B3 iE
WCTHotz, BITIEHITURETH o 7225, BITE
BUIBEH AT CTH o 72, ZD2d, A7a4 KO
W@ H P G- & Bl 0B A X BlG Loe N 558 %
Fhi L7z, BEEFIREZE O REEZTCITbh
FKTN 3kb fiAB X T, Exon912BIF5HI ALV R
5 1703 A>C (p.Gln358Pro) = HEFAL, 0 &IH
UG ¥ A v a7 4 — 2M &1 (MDDGC4) &%
W % 21 7z

2) Bl 2

50 RBMETH 5. 31 kL 37 IE ISR % 457
5 S NS HEAEIRD 2 Il L Twa 7z 50 mklRg L
FAVERG (PR R B, BhiFE 4 HRE L7z, NYHA I .
KA AR TRk % B 72720, FFEmLER—T
v 7 REREAT SR 2 GAARIBHEY 2R A WA L7, FRA
BT OAEIERDYGE L, HEATG D WHEL 2o /2.
RIEHE L LCIL, BB RME I 48— GEHIAR
W) OBWi%& 521F, 55 i T JEPEAT 28 % J89E, 70
TR IRE (IR IR D 72 O LR L T 72, 3513 35 1% C
NER LR & NEROZ Wi 226, R—A X —71—
WiZARZEERL TV, ZOB, HiMET 258
TA IO T 4 =SBV ThEEbRTWLH 7
A, MEEBWICIIESTBH T, 40 mFHICZ2R5E L
7z F 7z, BRIE A8 RERFICAEENRIC X 2 AT 2E % FEAE
LTy, BRIl EICAEE LTws, BEE
58 I DRI E SR LY 2kt 22 L7
MBI E TR & LT, BTIRTEETH 57
rigid spine, I3, SAEATEREED D O, B HifH
BHIBRIEH > 72, F72, EBEEIIMEGRSS D,
e FIGEN G O INE T A E ThH -7z, T D72
PAEFR oA & Bl G U g W 2 Rl 8 % 17 -
7z, BIEFHRAEAOH R, LMNA exon 6 c.1130G>
A, p. Arg377 His heterogygous T & U, Emery-
Dreifuss 2 Blffi ¥ 2 b 1@ 7 1 — (EDMD2) & #Wi%

2T 7.

3) JiEH 3

40 RO TVETIH 2. 34 ielE X 1 SRR K #E s
HHVEKEEZH L7z, NYHAILE. 2ok, CK
% dE S MBI BR SN2 L 2 ), DCM
OBWZZ 2. RIEE» SR, HEWLH 2 %, i
DFELIHDBHIA I T4 =LBHINTY
7z. L L, REPBEZIZDHIA PR T 4 —0
AU O W THEFIIHEL T oz, TD720
FHRELVH YA DT T 4 —OFHIG O 72D kIR
ZZbEID LMD, HEERSBZ Lo 72720,
EheE HCOHEBI LTz, 2ok, DB
BELAI Y A b a7 4 — ORI D720 7 ) W F%
FE ol WM L, MMT i3 B
4~5 LNV, T4 Ly, BEEEFIIER,
o dz. HAMBATIRIWEEZZ 57288, IRASDTS
EDBD IR ENETH 7. 2D,
JMETFICR L, A7 84 FORHES L HERED
BAZHB L2 BIRFHHADRRIE, DMD
¢.3430C>T : p.GIn1144Ter (NM_004006.2) D% 5 %
P 7. T o % Bd stop-gained B X U splice-
region-variant TH ) F 2 ¥ = Y X MBI A b o
7 4 — (Duchenne muscular dystrophy : DMD)/
Ny H =K1Y A a7 4 — (Becker muscular
dystrophy : BMD) (23§ 248 L LCTHE S
TW5 05, BRI X0 ARRERFNIE BMD & L THEE
S L7z,

2. EIEFHRAEE

FEBI 11350 OBIRFAE B Z Cls, REEIMY) >3
kL7 A DNA ZHIHI L, exon T & 2 polym-
erase chain reaction (PCR) % Ji v CHIE L,
Sanger 12 T#E AR T-BLH] DIFENT % 47 > 72, JEH] 2
1%, Ion AmpliSeq Designer (Life Technologies fi,
*YFa—ty VM, KE) ZHWT, BRI
PR O EET T4 MIC oV TRty — 27 = v
B — TN AT 572, Z D% Sanger 12 THERR
L7z Bl 31 MLPA # w7z A ha 7 1 Vi
Rk % il L 72V ERZRD L h o7, £ 2T,
KWL =7 2o =12 TV A T 4 VEIETO
BRI 2 FEH L 72,

ARWFZEIE RO L T ER R P BIR H 0 &GE K
855 2709 5 201849 H7H) @b &iTo7-.

z =

DMD 2 & 11 &L ¥ A b 1 7 4 — (Fukuyama
congenital muscular dystrophy : FCMD) 2[5 &
FEEGUHTA2 L3 ICALNTVEA, oo
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Table 1. Physical examination and family history.

Case 1

Case 2

Case 3

Sex Female

FKTN 3kb insertion Exon 9
missense mutation; ¢.1703
A>C (p.GIn358Pro)

Limb-girdle muscular dystro-

Genetic test

Type of muscular

dystrophy phy

The age at DCM 21
diagnosis (yo)

The age at muscu- 36

lar dystrophy
diagnosis (yo)

Initial muscle MMT: Upper limbs level 4,

symptoms Lower limbs level 4, ROM
was normal. Independent
walk: possible, gluteal gait

CK (ul/L) 141

LVEF (%) 21%

LVDd/LVDs (mm) 6.4/54

A younger brother: Limb-
girdle muscular dystrophy

Family history

Family tree

1 2 3 4
1 2
I
56y 58y

Male

LMNA exon 6 c.1130G>A,
p.Arg377 His heterogygous

Emery-Dreifuss muscular
dystrophy

50

58

Rigid spine (+), cervical
Anteflexion disorder (+), Cubi-
tal joint extension limit (+),
Ankle extension limit (+),
High arched palate (+),
proximal muscle muscle
weakness

691

45%

5.1/4.6

Mother: Congenital myopathy,
Younger brother: Hypertro-
phic cardiomyopathy, Young-
er sister: Arrhythmia

. l:|1 2

85

P d.70y

i —
Ol O
m

54y f58y d.40 53y
'O

Male

DMD stop-gained & splice-
region-variant ¢.3430C>T:
p.GIn1144Ter (NM_004006.2)

Becker muscular dystrophy
34

40

MMT: Upper limbs level 4-5,
Lower limbs level 4. Face
muscular strength: normal, no
atrophy. Independent walk:
possible, Not able to rise from
floor by himself

864
12%
75/71

A grandfather, brothers,
children: Beker type muscular
dystrophy

18y 15y 5y

CK (ul/L), creatine kinase; LVEF, left ventricular ejection fraction: nomal >60%; DCM, dilated cardio myopathy; LVDd, left
ventricular end-diastolic dimension; LVDs, left vnaseentricular end-systolic dimension; ROM, rom range of motion; MMT,

manual muscle test.

AT B A& O B DS sl OB RE 2SR S 123D
Bl 2% AT 27, BRI IR 2 5 & 13
WA - B8P SNHTWI DL, BEEL
IAERFIEYT S E TRAPNTHBET SN TNS
CEBDHB. RPIICBVTLH LD I A b
74 —DEEZW L TPFYITESKEHL T
(Table 1). & 512, MOHHEIZB VT HRER X
DILFHEEO BB L 252 Lhd Y, HEED
FEPHRBOZMOKRE LFHPYII LI LD
HoH. DHEEIERTREHEBELT, HYA
Fa 7 4 —DAMZEACEE 2 28 F — (Pompe 9§,
Danon %) #UF 51 (Table2), &0 X ) Zh
BICOHEEZEH LR TVRZHMA 2 LITE DD
THEEELLSTLA.

fEBI 1 o FCMD i, JEIK#E (R FKTN O%
BICE AT, FRH X0 ETEH KT, i
REEZ Ry EEMERETH L. T2, HEAAES
\} % FKTN & {5 2R IZOWTid, DCM B#E 0 172
AF2 NiZH D, 5 CK ZRTORE V) FHE S H
D, DCM OEKNEETELTOEETHL E XN
5. F7z, ABIO XS ICHUEEEETFICEREZR
TS, EAEHRER DA TR R A h a7 4 —
DIREDBZ L, PRCRERZ A 23, (LR
AT A EHE I N TV A, ARG Y A b
T 7 4 — T & A Wi O o o AT O
JHETF L RMEATRD S IEUN R0 S A A2 AT
bwe, REIZUEOBEMIBIZILAS L IND.
Z D72, MR R EHn R YR, PR
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Table 2. Myopathy indicating a myocardial disorder.

Disease Gene symbol Cardinal symptoms

Duchenne muscular dystrophy DMD Pseudohypertrophy, Joint contracture, Heart failure, Re-
spiratory disorder, Mental retardation

Becker muscular dystrophy BMD Proximal muscle disorder, Pseudohypertrophy, Joint con-

Fukuyama congenital muscular dystrophy FKTN

Limb-girdle muscular dystrophy
LGMD1
LGMD2

Facio-scapulohumeral muscular dystrophy FSHD1, FSHD2

Emery-Dreifuss muscular dystrophy

Myotonic dystrophy

DMI1 DMPK
DM2 CNBP
Pompe disease GAA

Danon disease LAMP2

LGMD1A-LGMD1H*!
LGMD2A-LGMD2T*?

EDMD1-EDMD7*3

tracture, Heart failure, Respiratory disorder

Proximal muscle disorder, Pseudohypertrophy, Joint con-
tracture, Macroglossia, Mental retardation, Heart failure,
Respiratory disorder

Proximal muscle disorder, Arrhythmia, Joint contracture,
Respiratory failure

Scapulary and brachialis muscle disorder, Arrhythmia,
Blepharoptosis

Proximal muscle disorder, Heart conduction disorders,
Arrhythmia, Joint contracture

Muscle weakness, Muscular dystrophy, Arrhythmia, Cat-
aract, Forehead alopecia

Hypotonia, Hypercardia, Decreased growth, Respiratory
failure, Hearing loss

Cardiomyopathy, Myopathy, Mental retardation

() is gene symbol.

*1 LGMDIA (MYOT), LGMDIB (LMNA), LGMDIC (CAV3), LGMDID (DNAJB6), LGMDIE (DES), LGMDIF (TNPO3), LGMDI1G

(HNRNPDL), LGMDIH (unknown).

*2 LGMD2A (CAPN3), LGMD2B (DYSF), LGMD2C (SGCG), LGMD2D (SGCA), LGMD2E (SGCB), LGMD2F (SGCD), LGMD2G (TCAP),
LGMD2H (TRIM32), LGMS2I (FKRP), LGMD2] (TTN), LGMD2K (POMT1), LGMD2L (ANOS5), LGMDM (FKTN), LGMDN (POMT?2),
LGMDO (POMGNT1), LGMDP (DAGI), LGMDQ (PLEC1), GMD2S (TRAPPC11), LGMD2T (GMPPB).

*3 EDMD1 (EMD), EDMD2 (LMNA), EDMD3 (LMNA), EDMD4 (SYNE1), EDMD5 (SYNE2), EDMD6 (FHL1), EDMD7 (TMEN43).

DAL, BITEELELI EIZORITAZ DT
el 5.

SEBI 2 @ Emery-Dreifuss #Iffi Y A v a7 4 — i
BIREATEDO Y A a7 4 —Th Y, KO, S
B A, OB R A A D RE R R L L,
LMNA EIZFZ2RE, BEEE L LTHESINT
WaY FERIIDCM O 6% 27RO 5 NI,
Lamin B30 AHAE & D IEN 5. Lamin B0
JEIE, LMNA BIZFIZE RN 7\ DCM I L T
THEPEL, DCM & B 2 R F 28I H]
BENRTVES., RKBNLT 7 2RZ B B 6
RIS, B, B oMmEsBITWw e,
TEBRBNFZZ ORI, TS ORI BT
Holzlzoh, FERITHT LA TLRA TV RN
D, EROETITEL TWA I L FHIE
7z, ZD72, THEDIERERE & 7 B R B O
TxBdk L TBBEEHL LRI T,
LMNA B3 0L i DR B E 122w T #E ) 7%
T A NA ZADFEPIZ X ) OHEREDS LS 5 & v ) #h
BB, BT A ST T 4 — B Wi ORI 7
RTFEROMBOEEEATRE S 7.

SEB] 3 @ BMD 12 DMD 12X, fERIZEE C

Y, ELIEROLVEZDHFET L. DD,
BMD & ZWiAS SN T WA WA, @ OAETGRHE
B EB 2479 2 8T, MHWERMET %7201k
ToMITEHD DL END L. S 51T, EEIFERED
JEBERY LA TR RE 22 U S DS A RV A%
WS, EEIREEDMEZ N D IE EDAEM AN
OAEREREE DSBS 2 WSS E Z 5N Y. ED7:
B, HYAIRT 4 —ORESEEDNIEL, W
BEWL 2L, EUNCEHLTW 2 ENEL
b, 5, WREHSL 2T S LT, BMD
TIHOAEREIRE B9 2000 %2 5390 L7236, &
R BB AT B C b M IR A O S & 72 2143
FRE DO APRER IR B 7 VDA OIS & 7 6 7 v
720", YA MO T 4 —OFFRIDSIRE 2 B LT
BB, PEEREEIZRL L 72 DiiE O BB AL O 16
BEAEIZ DWW, 2010 4EIC Wu S5 L, FEHH o
FAEM OB E L O 5 FAEFRICHEE RO
Moz H ), DIMEA XY PR TFHENLGY
A2 ba 74 —ThiuX, T8 oWikmE IR
DIEFEE T ERATV, DIRBALIZ D W T b FHETITHR
HEINHERETH 5.

DEoZ RS, YA a7 4 =100 5 R
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