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Fig. 1 Family tree. The case (arrow) has a brother who also has four and a half LIM domains 1 (FHLI) mutation.
Their mother, a heterozygous carrier of FHLI mutation (dotted circle), does not show similar neurological and/or cardiac symptoms.
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Fig. 2 Skeletal muscle CT.
The skeletal muscle CT images show atrophy with fatty degeneration of paraspinal muscles (A), vastus lateralis,
adductor magnus muscles, long head of the biceps femoris muscle (B) and medial head of gastrocnemius muscle (C)
with striking laterality.
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Fig. 3 Clinical course.
After intubation, mechanical ventilation was started. Respiratory failure was successfully treated with antibiotics for
aspiration pneumonia and vasopressors. After tracheostomy, daytime weaning of respirator was successfully
introduced. Aminobenzylpenicillin (ABPC), sulbactam (SBT), meropenem (MEPM), vancomycin (VCM), tazobactam
(TAZ), piperacillin (PIPC).

GG &7z L T2 Ehb, IS4 F =12 X B0 YERAToTAS, WET RS, W R T N RE DR T 7R

B
219

ik Er X7 LzeE A2z BERAKICH L Cidmig, mE A R L7z, ADL ISR OFE B 72A%, N
BT LTI/ V7 FLF) >y, F72I ozt ) 7—32a TR ) P THMRTRER £ TICRE L7,
TEBREHZ MG L7z, 20%, 1EREIEIICGE LIEBRIEENSE DY JR 3 A R AR D 5 AR T O HEAT 1X 3RO ¢ AR 72 H B

T L7278, WU RE S IRRAE L7272 AR 20 H HIZAK 1ZaERBE L 72,
BYIB & AT L7z, 2ok, N2 % 330 Ak 48
HE»S BRI AT SRZEER L2 T NEY) 57— 3



A4 % 4 & L7z FHLL 3 4785 — 0 Wil

z =

AEB (L) (T OAEICTEEL, MEOFHIKTOBRE
W F TIPSR % & 72 L7z FHL1 3 4785 — OJERIT,
5 REAE T ORI L IZIZFEBR L B A 7o & o 7,

FIEFNIIFHA G TABEE 2 V), B LA EOBEE)EE
b7z, Lo LS EIT RIS CRIBIZIER S g, i) o 1<
OAEREDIRT B HEAT L T o 722 & A & WIS Rk A3 5%
b, REBIO L) OB HET R WhrRETH S
2D b S FIHRA I 2 & 72 TR R R R L
T, MZMmIEM R, R ~VF, FHREE A o7 1 —
18 BasBIf o A b a7 1 —, FERMENE I 8 F =25
o, RELE SN BEENZD LR T WcoFERT
B WENBH 5P, Naddaf S 13 A SSE CHIH TR ASEIT AR 4
THoTBIEME I A /3F — 22 BIARIT L, RV ~E, MR
BMEMEI A XF—, =V F I a7, MEmEgEY A o
7 4 — 1 BIOMBEENE ERE LY. FRICREE, TTN &
faT D7 X % hereditary myopathy with early respiratory
failure? ~® 3 & OFFEEMEME S A 3 F —D—ATH BT A 3
VBIETOEBIZL BT AI I NF —OFERIVD 3, MRS
PR TR E T BEEM I A 8T — & LCHiICRFE S it
FHNIIRE SN TETWD. KBNS L O IZBEER, O
FHREASIEAT L CB Y FHLL BfaTREOZH b O viz7zo b
FOBEE L OENEET DI L3 b o208, BEHON
THETT & U IR RRE 25U B D # JIARFUSSBAT 3 2 HEBLT
iEEE LD ) ik LT ERRoREE LD ICHTREND
NEELEZD.

FHL1 #1513 Xq27 &3 5%, FHLI #{n PRI
P X HEEEE R L, BUOREENPL D, WIERE
HTOBELIERTET 2560 5. RENREHANL,
RBM, SPM, XMPMA, EDMD, RSS @ 5% T& %?. RBM
IR OMED 1972 - L & b F I S 72wl <, FHL1
IFNNF O TROEIETH 5. FHEFRITILIBM 25
BT, EMFHOBIMET THE D, 1~7 FETHTAHE
0 MR AL TITE T 4519, FFEIZT Gomori b1 7 T — 2
AL CH RAIC R m SN L MBAE AL GRIT/IME) %R0
00N TH L. SPM LB T O 0 ) JFHH B X
OHEBHOBIET 2 & 7233 0T, 10105 20 A TRIE
L, EEGRMHOHIRT, BIREH, EhEt 2350,
DREZET2003H 505 MMRAETENTH L. HESE
BJ121E SPM & RBM [k 12 ITC/MEL 720 5 2 & AsRiE &
N, RBM & —#HDARI VT AIZHDEEZLNLY,
XMPMA (FEVH OFEHMi 2 IR ) (RiEAD) % T
T5b50T, PIMICIZBES)ET pseudoathletic & LiXN 5
PPN K % FIR G230 5 D LM TH 5. 20 L TRE
L, LAERIHBA S TIELT 2%, EDMD (782 & BIFi
Tfex &7z L, WEHEHE BR LWMEOF KT - fHZER
LN EEYET 29, REICIE, AEIR, EAELLA,
fE, PERRFLLAE R EAYEE N, BRHOMIKT % &7
B ERTRELEET 22045, EDMD % X793

62 : 729

(B2 B0 X H > EMD 28 520 W Yotk O LMNA %
EOMONTBY RO 50% 3% 5578, #xitld FHLI
25 % SYNEI, SYNE2ZBE L IESINTEY, BEFHNE
WIIEHTHHY. RSSITMETHLES OMMEBE T2
JRICHRUL 1 BIASEG S /-9, Bo/ME% 0, EET-R
b RBM % & 7- AR T %729 RBM OBERTH %
ZEATRBENT A, EDMD & XMPMA (&, /LR EIT
NEOEHE, B AR BT 2 ERRAEIRDSE - & A
RSN TBYW, @o/MEBBEHETH L Z L H RBM % SPM
ERERTH D,

REBHIE, 30~40 B TOLAMESE LTHEL, 50~60 i
TR X7 LIEBTH L. WINLBRICTHHEE
EICEXZ G VWEEORH LM oMmIMKT, N - 2B
fofE, MEHEHEE ROz T L-ERREE, fER» SRR
FBld FHL1 ZF O >DOFEBIM O T T3 EDMD %% b Irv
EBWIL. 512 EDMD O 7 RKADOHAEW TIE, RiE
7AD 9B 2 NTIEEIBITII AR IRAE T IR B R £
RABETLHREAEZEOTEY, oL REHEHI
EDMD &HM L T 5. REHBHITERD &7 c.764G>C i
BT ARIE, RIHH & EUT 2.0 E% E# & 3% EDMD
D 1RFRY B LOEME I F3F — 2R TIEFIOHE D B
5 [ Tl 4 B 3 B AEALIRI A & IR R £ C
B4 R OIFIREE % 5RO T 517,

FHL1 3 F/8F—m 9 H RBM 1%, BRI, @o/ME
&7 b ATTRIERIMEEIT OBLIL & IR O BB S » s
BOERE L BONEBAMEIEI A F—2 BT 5 EMEEINT
V512, —7J7 EDMD Tld# i/ MEE 20, MRS
X3 B G CREILE S TR I T -2 2
WEiBEINTwLW, K (W) TIEMAERIZBEITS N
TWHWAS, HORAMTIIFFENEFE 2RO TEHT, K
PR EZ EDMD (ZHB S 5 72, fEMEMEE I 3 F -0
FRHELE 2 LTV REEDE .

AHEB (W) OOFER, (OEK, REIROIERE, LFE
By, MIEAPABASE, OAZICTREL TV, LTI
TR ZE PR E O/ SRR I3 IEF CHUORRLOATRE DO P I 32
Dotz FrARIERIIGRE, KEOZEMHZZIRITE
LD LER, HEOWRITAO Loz, HOlLT
TI—ADFEABTH L. BEITHE SN ALHBH L F—0
B T-FHE TR O NI OE, B2 BERE, Gk E
DEPLKIE % L, AR % & 729 “unclassifiable arrhythmic
cardiomyopathy”” & ENTED, REBHIFMUT 5.

AW FIE EDMD % 2 L7z FHLL 2 3 3F —0O#H&E Th
0, M L72BR Y B O/ K T2 HE3T o TR % &
72L72FHLL I 4 /8F — & LTI TOHRETH B, WA
FEHE T DA 4 TH B BIntE I H /3 F — R L
LT, KUK, < VFIZa7H, HmEEsAbor 4 —
18, FEARMENE I F /8 F — & % 5 AT FHLL 3 4 /85— 7%
HREEEZOND.



62 : 730 FERAIREY: 62%9% (2022 :9)

BE BB E THORTAW 72 TR v & — il R ke
BRI CA:, AR T AT % THiATIE 72 E SRS - AR R 7E &
& — NEFEEBGAECEI L E Y. Bl E TR E SR -
FREEHIT 72 > & — Kl - Ak BT 22 B 56 2 (294, 2-5, 2-4), AMED
(JP21ek0109490n0002, 19ek0109285h0003) DHIE4 ZF72b D TH 5.
MARFSCICBE L, BURTNE COLIRBIZH % 3 - Mk HIE
OBIRTRE COLREND 5%

PP —= : WF3e% - Bik4 : Sanofi, #—=3t CYTOO
OBIZRT & COLIREN 2\

HEER, AHT, RERE, RRELE, HERY
RESCICBIE L, BRI & COLREEICH 2 3%, Mk, Ff
WERLED FHA.

X

1) Chu PH, Ruiz-Lozano P, Zhou Q, et al. Expression patterns of
FHL/SLIM family members suggest important functional roles
in skeletal muscle and cardiovascular system. Mech Dev
2000;95:259-265.

2) Cowling BS, Cottle DL, Wilding BR, et al. Four and a half LIM
protein 1 gene mutations cause four distinct human
myopathies: a comprehensive review of the clinical, histological
and pathological features. Neuromuscul Disord 2011;21:
237-251.

3) Racca F, Vianello A, Mongini T, et al. Practical approach to
respiratory emergencies in neurological diseases. Neurol Sci
2020;41:497-508.

4) Naddaf E, Milone M. Hereditary myopathies with early
respiratory insufficiency in adults. Muscle Nerve 2017;56:
881-886.

5) Edstrom L, Thornell LE, Albo ], et al. Myopathy with
respiratory failure and typical myofibrillar lesions. J Neurol Sci
1990;96:211-228.

6) Ohlsson M, Hedberg C, Bradvik B, et al. Hereditary myopathy
with early respiratory failure associated with a mutation in
A-band titin. Brain 2012;135:1682-1694.

7) Dagvadorj A, Goudeau B, Hilton-Jones D, et al. Respiratory

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

insufficiency in desminopathy patients caused by introduction
of proline residues in desmin c-terminal alpha-helical segment.
Muscle Nerve 2003;27:669-675.

Lee SM, Tsui SK, Chan KK, et al. Chromosomal mapping,
tissue distribution and cDNA sequence of four-and-a-half LIM
domain protein 1 (FHL1). Gene 1998;216:163-170.

Brooke MH, Neville HE. Reducing body myopathy. Neurology
1972;22:829-840.

Schessl ], Zou Y, McGrath M]J, et al. Proteomic identification of
FHL1 as the protein mutated in human reducing body
myopathy. ] Clin Invest 2008;118:904-912.

Quinzii CM, Vu TH, Min KC, et al. X-linked dominant
scapuloperoneal myopathy is due to a mutation in the gene
encoding four-and-a-half-LIM protein 1. Am J Hum Genet
2008;82:208-213.

Schessl ], Taratuto AL, Sewry C, et al. Clinical, histological and
genetic characterization of reducing body myopathy caused by
mutations in FHL1. Brain 2009;132:452-464.

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 J Hum Genet 2008;82:88-99.

Gueneau L, Bertrand AT, Jais JP, et al. Mutations of the FHL1
gene cause Emery-Dreifuss muscular dystrophy. Am ] Hum
Genet 2009;85:338-353.

Emery AE. Emery-Dreifuss muscular dystrophy—a 40 year
retrospective. Neuromuscul Disord 2000;10:228-232.

Shalaby S, Hayashi YK, Goto K, et al. Rigid spine syndrome
caused by a novel mutation in four-and-a-half LIM domain 1
gene (FHL1). Neuromuscul Disord 2008;18:959-961.

San Roman I, Navarro M, Martinez F, et al. Unclassifiable
arrhythmic cardiomyopathy associated with Emery-Dreifuss
caused by a mutation in FHL1. Clin Genet 2016;90:171-176.
D'Arcy C, Kanellakis V, Forbes R, et al. X-linked recessive
distal myopathy with hypertrophic cardiomyopathy caused by a
novel mutation in the FHL1 Gene. ] Child Neurol 2015;30:
1211-1217.



A4 % 4 e L7z FHLL 3 47855 — 0 Wil 62 : 731

Abstract

Sibling cases of four and a half LIM domains 1 (FHLI1) myopathy
who developed respiratory failure without apparent limb weakness

Kenta Aohara, M.D.?, Hiroko Kimura, M.D.?, Akitoshi Takeda, M.D., Ph.D.", Yasuhiro Izumiya, M.D., Ph.D.?,
Ichizo Nishino, M.D., Ph.D.? and Yoshiaki Itoh, M.D., Ph.D.V

D Department of Neurology, Osaka City University Graduate School of Medicine
2 Department of Cardiology, Osaka City University Graduate School of Medicine
9 Department of Neuromuscular Research, National Center of Neurology and Psychiatry

A 60-year-old man developed dyspnea without apparent limb weakness. He had cardiomyopathy in his 30s and was
treated for chronic heart failure since 42. He was diagnosed as having four and a half LIM domains 1 (FHLI) mutation at
53 following the same diagnosis of his younger brother. He was first admitted to the cardiology department for possible
worsening of chronic cardiac failure. Blood gas analysis showing respiratory acidosis prompted his treatment with a
respirator. Neurological examination revealed that he had mild weakness limited to the shoulder girdle muscles and
contracture at jaw, spine, elbows and ankles. Skeletal muscle CT showed truncal atrophy. He, as well as his younger
brother, was diagnosed with FHL1 myopathy resulting in ventilation failure and was discharged after successful weaning
from the respirator in the daytime. The present sibling cases are the first with FHLI mutation to develop respiratory
failure without limb weakness and suggest that FHL1 myopathy as a differentially diagnosis of hereditary myopathies
with early respiratory failure.

(Rinsho Shinkeigaku (Clin Neurol) 2022;62:726-731)
Key words: hereditary myopathy, cardiomyopathy, cardiac failure, joint contracture, respiratory muscle weakness




