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Nemaline myopathy, a common type of congenital myopathy, rarely presents with cardiac involvement. We
report a female patient with atypical hypertrophic cardiomyopathy and nemaline myopathy associated with
ACTAI mutation. She presented with an abnormal gait at the age of 18 months. Slowly progressive muscle
hypotonia and weakness were recognized at the age of 2 years. A cardiovascular assessment performed at the age
of 7 years showed atypical hypertrophic cardiomyopathy. The diagnosis of nemaline myopathy was confirmed
by a skeletal muscle biopsy, and an ACTAI mutation was identified at the age of 8 years. Echocardiography and
cardiac catheterization revealed severe diastolic dysfunction and atypical concentric left ventricular hypertrophy
between the base and the apex of the heart. A S-blocker was administered without effect, and the patient died of
ventricular fibrillation accompanied by heart failure at the age of 9 years. Some of the clinical features of this case
resembled the recently reported hypertrophic cardiomyopathy associated with thin-filament gene mutations.
Nemaline myopathy may result in fatal cardiomyopathy; therefore, careful assessment and appropriate manage-
ment for cardiovascular involvement are essential.
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Fig. 1 Chest X-ray at the age of 7 years and 3
months revealed cardiomegaly (cardiotho-
racic ratio was 58%) with normal pulmo-
nary vasculature
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Fig. 2 Electrocardiogram at the age of 7 years
and 3 months

High-voltage QRS waves, bi-atrial enlargement,
and deep Q wave in V4-6 (QS complex in V4) were
confirmed.

Fig. 3 Echocardiogram at the age of 9 years and
4 months

Both ventricular septum and free wall were thick-
ened, and the atria were markedly dilated. LA: left
atrium, RA: right atrium, LV: left ventricle, RV: right
ventricle, Ao: aorta.
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Fig. 4 Muscle biopsy from the biceps
(A) Modified Gomori trichrome stain showed nema-
line bodies (arrows) in many fibers. (B) NADH-TR
stain showed disorganized intermyofibrillar net-
works in many fibers appearing as multiple cores
with indistinct borders.
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Table 1 Cardiac catheterization data
Site Pressure (mmHg) Site Pressure (mmHg)
RA (m) 12 Right PAWP (m) 18
RV (s/ed) 53/10 Left PAWP (m) 19
Main PA (s/d/m) 44/26/34 LV (outflow) (s/ed) 75/29
Right PA (s/d/m) 43/26/33 (Pressure gradient from LV apex to outflow was 19mmHg.)
Left PA (s/d/m) 48/29/37 Ao (s/d/m) 77/54/66
Systemic blood flow (Qs) 1.8L/min/m? Systemic vascular resistance 29.4Um?
Pulmonary blood flow (Qp) 1.8L/min/m? Pulmonary vascular resistance 9.2Um?

RA: right atrium, RV: right ventricle, PA: pulmonary artery, PAWP: pulmonary artery wedge pressure, LV: left ventricle, Ao: aor-
ta, s: systolic pressure, d: diastolic pressure, ed: end-diastolic pressure, m: mean pressure.

Fig. 5 Left ventriculography showing concentric
hypertrophy between the base and the
apex of the heart

LV: left ventricle, Ao: aorta.

7o, BEWTEEOREIWERIC Y A )V A EACER D E x>
TOARSERNEE L E 2, filEREEzZPIEL,
BEBIOFRE (7atvI RBXUTAKT/F7 1
VEZENZTN 1mg/kg/H) DREG=IToET 5,
BHICEFES K UKk ZRS Tz, DI
90~100 [al/57y, IfiLF & UHEHA T 90~100mmHg & %
ELTED, RELMRIENTWEE. LMLEDNDL, &
5ICZ OB H IR ZER A KB MRz P Ui, O
By 120~130 [Bl/770IC 5, BOrgIO=E/ME & 5o
To. BRELBICKIGET, 95 MH TKIRL 7.
58, DIEBMICEEL T, IA/SF—THETHD
K TH® % 78, BREOEISICIE DI EH]
WrEniz.

zZ £

S, bhbhid ACTAI BInTFAREHD, <

BRNRBRSBFRME £32F ¥25

) ¥ AT I ERBLOEE 2 B 0F U 7 RE R 72 #EER
Ulz. AIEGIE, RO @GR D2k, i
HTETHH D, KipkEka® 25> 720, #EED CK
Lﬁﬁﬁ“bfvtuaﬁgﬁf$%%ofﬁéﬁ%

7V, 2V Y IAINF—0DWNCE > T2, NIREEFR
JEORT Y ¥ A /8F— & U TEBHAER G T
HoTeh, DIEEDHEZRBITT, OEIERD IR

EDSDHRIE IS FLFPRIC R S 1, ik o
BHRMNZ U BOENERHZ 1z £ - Tz,

2 VAT IS DEATHERES T & 3D
WYY, ACTAT 25 B50 T OUNPIRE D S I A 25005
BHEEN TS Y. ACTAI Z B F OB #k T D
FrPREET R e LT, O U /MR, @7k
Miit, OB Y R, @R~ EE, YA+
74—k, ©F v v TS, QX7 I/ME, ®7
F 2T 4T A FO%E, @ minimal change MVl
HENTED Y, B—ERIORKHETROHIC <)
SUME, a7 RSSO ABMEEE AL
Z. ARNCEWNWTEOQ@OMNHER S Nz, Tk,
ACMJ@E?£§k#O% VY IFNRF—ITHB
THOEADHERR E SN, BHar 27 F > D0
KBIFZRENDENEDEEZLNTVS T, %
Tz, MDBAR T2 5 T OOHHE D& DB DS 1R
RATV-HPFATE RO St ShlEE I Nz
ACTAI {5 FD c.984G>C (p.Lys328Asn) ZEFi3,
Jain RK HIck DRz D LA—ThHs. i
5ORERNZ, BASTEIRISFEE D TR TOMHE L &0
B9, Fl2COBRTIRMDEZ S OBLETER LI
WHINT 4 AV MO AIVT T NEZENEE > T
5T EEMELTVS. bNVbNORERI T, BIEW
FOEZ B H USRS B bz, [H—oi
AR TEHEMOBLEERD % WOIFEREERIC X O
KRR D EEZ 5Nz,

BT DR AT 72 T FREE FR R AR R T 7% <
DTS & DRER DR MR FERICE 5, X



185

BLOE & U TWEIFMRTH > 7. LDERTOQ
W V4 TIREBELS QS E->THH, ARIRNMIC
—HLEAAT, ¥0EAMFTREEHTH- 1.
AT — T VI T R CIRURRRE I R Te e BN R
BRETH-> T2 DODELWILERIAIED FHEAH

D, fiEmESME-> Tz, fEmEDOKRKE LT
&, AREFNCHH S WA EE DD S NEh -7 T
EMD, FRIEDO FFICERNT2EDEEZ SN,

CTNHOFTRMN S, ARERFIEE AR PEaREE S 2 321
&I BRI OIIETH > T E VWA 5. LT
O— R O Ele' EATER DLk F ORI EAX
LEWEDO LRICE EE>TWVED, IEABLIVHIED
ILERFEEIC BV TIIREOEME S I Ry I —0D
fitin B /2 SR FEHEE 2 EREIC BRI C & 2000 & O
LHH, TaA—DOFH THIREFEOREZMdT S &
BN EGEEH 5 LICHENIRETHD. DK
DFEFEIC L UHEIRERF DY - 72 2, Kubo 5 HVR
%19 LT3 hypertrophic cardiomyopathy with re-
strictive phenotype IZ BFALIL TW 5. AJEFITIZ,
HNT 4T A F DAV WEZEOTUED 5,
WORSY ¥ IA/RF— B D OHOBIE D 5Lk
fEERIZLTWIEATREEDEZ 5N5. Tz, D
a7 JF U EGEMMNT 4 T A N O T ER
5 AERALOEIRETIE, KW 45 A FOZEF L
L, KEEKDBEDDFELLIIIRS % Wik Os38Ic
ST 5, EERESHEZEN DR, DAEHHEITL
2TV, WEEEEN SN EOHRE Y 65D, BB
RAEFIOMRIG L G T 5.

UHEREDS IEH: CRAZENE C WAL KBL O E O SR
FEE LT, Ay LiETEEE X OBl )
L% 2, NS TIPS, R E &
(4.5mg/kg/ HLLE) 7075 /7 a— LoD
WETNTHED P, FlhADa—IVEOaiE
Mz OEMmEZK F SR TN eI R e
Th3 Y. AERcENTIE, Tars / a—Lk
TLAENSHBLIZICE DD 5T OAEORTE
KU, RICBENEBEZ Tz & - . EENRSER
WCBEL T, PRRREFICRRK T 2 0 RO T 2 1
B ORI X > TRIEL TOIIRI T, FIRIEDH
Bz X ouiasi’mb Uiz T Alc, B8, FRichk
5 RFEMRESGTAEL S O, BRI IEAME R Uit
DI P SOEHINCE> Tz D EHER U=,

AEIE TR B e L > D WEZ DT
HEDRAEICRI S LT3 &3 UE, Hbi T LS
DITMENTH > Tzt L. FeRkyiciE, 20
FNOME TERD 7 THEYIEIR I DV TG

WEEND. LOLEDD, AEFICENTETL A
BOLEWEHETL.ONENEL NS, LY
U LIRS BAEDN S o TR E A BN, %
DEEIT OIS Z R ZHE L o728 D &
Bons. e RN A F—ICBOEN 7 0EEZ & Of
UTSEBNCBIL, #69° L &SRS OHETTAE L <
BOBIEREND 728, /K N OMIRBERER M52
BOMISZ T ET LIRS, JEFNC &K > TR FHO
DIEBA 2R S 2 ENRETH 5.

& A

ACTAI B TZ TR, BEEMN R AR E
ZEPLIzRS ) ¥ A SF—IERIZ R Uiz, D
BIHERMEENDE 2 Y IANRF =BV TYL,
DFE CBEEN & 75 25ERIR S O, TEETOFEREDRT
fifids K G Y) GBI ETH 5.

2

AL D E DRI 56 8] H AN SRR
= (201445 H, k) IV THELL.

ERO T Z41Y LTI 72 & F LI 4Bt
BOEH—HEE, Sz RIEL TWeZEEXL
T2 YRR IR B S 38 >~ & — D Valera James Robert
Jek, BRUWRZ X OARBIZIRY W 72E, Zlinc
WTWE R E R LB KRB B > 2 — ikt N D
N ] R e s (A OF-

51 FCHk

1) Romero NB, Sandaradura SA, Clarke NF: Recent advanc-
es in nemaline myopathy. Curr Opin Neurol 2013; 26:
519-526

2) Ochala J: Thin filament proteins mutations associated
with skeletal myopathies: Defective regulation of muscle
contraction. ] Mol Med 2008; 86: 1197-1204

3) Nowak KJ, Ravenscroft G, Laing NG: Skeletal muscle
a-actin diseases (actinopathies): Pathology and mecha-
nisms. Acta Neuropathol 2013; 125: 19-32

4) D’'Amico A, Graziano C, Pacileo G, et al: Fatal hypertro-
phic cardiomyopathy and nemaline myopathy associated
with ACTA1 K336E mutation. Neuromuscul Disord 2006;
16: 548-552

5) Kim SY, Park YE, Kim HS, et al: Nemaline myopathy and
non-fatal hypertrophic cardiomyopathy caused by a novel
ACTA1 E239K mutation. ] Neurol Sci 2011; 15: 171-173

6) Gatayama R, Ueno K, Nakamura H, et al: Nemaline
myopathy with dilated cardiomyopathy in childhood.
Pediatrics 2013; 131: 1986-1990

7) Ilkovski B, Clement S, Sewry C, et al: Defining a-skeletal
and a-cardiac actin expression in human heart and skele-

© 2016 Japanese Society of Pediatric Cardiology and Cardiac Surgery


http://dx.doi.org/10.1097/WCO.0b013e328364d681
http://dx.doi.org/10.1097/WCO.0b013e328364d681
http://dx.doi.org/10.1097/WCO.0b013e328364d681
http://dx.doi.org/10.1007/s00109-008-0380-9
http://dx.doi.org/10.1007/s00109-008-0380-9
http://dx.doi.org/10.1007/s00109-008-0380-9
http://dx.doi.org/10.1007/s00401-012-1019-z
http://dx.doi.org/10.1007/s00401-012-1019-z
http://dx.doi.org/10.1007/s00401-012-1019-z
http://dx.doi.org/10.1016/j.nmd.2006.07.005
http://dx.doi.org/10.1016/j.nmd.2006.07.005
http://dx.doi.org/10.1016/j.nmd.2006.07.005
http://dx.doi.org/10.1016/j.nmd.2006.07.005
http://dx.doi.org/10.1016/j.jns.2011.04.022
http://dx.doi.org/10.1016/j.jns.2011.04.022
http://dx.doi.org/10.1016/j.jns.2011.04.022
http://dx.doi.org/10.1542/peds.2012-1139
http://dx.doi.org/10.1542/peds.2012-1139
http://dx.doi.org/10.1542/peds.2012-1139
http://dx.doi.org/10.1016/j.nmd.2005.08.004
http://dx.doi.org/10.1016/j.nmd.2005.08.004

186

8)

9)

10)

tal muscle explains the absence of cardiac involvement in
ACTA1 nemaline myopathy. Neuromuscul Disord 2005;
15: 829-835

Jain RK, Jayawant S, Squier W, et al: Nemaline myopathy
with stiffness and hypertonia associated with an ACTA1
mutation. Neurology 2012; 78: 1100-1103

Geske JB, Sorajja P, Nishimura RA, et al: Evaluation of left
ventricular filling pressure by Doppler echocardiography
in patients with hypertrophic cardiomyopathy: Correla-
tion with direct left atrial pressure measurement at cardi-
ac catheterization. Circulation 2007; 116: 2702-2708
Kubo T, Gimeno JR, Bahl A, et al: Prevalence, clinical

BRNRBRSBFRME £32F ¥25

significance, and genetic basis of hypertrophic cardio-
myopathy with restrictive phenotype. ] Am Coll Cardiol
2007; 49: 2419-2426

11) Coppini R, Ho CY, Ashley E, et al: Clinical phenotype and

outcome of hypertrophic cardiomyopathy associated with
thin-filament gene mutations. ] Am Coll Cardiol 2014;
64: 2589-2600

12) Wigle ED, Rakowski H, Kimball BP, et al: Hypertrophic

cardiomyopathy. Clinical spectrum and treatment. Circu-
lation 1995; 92: 1680-1692

13) Ostman-Smith I: Beta-blockers in pediatric hypertrophic

cardiomyopathies. Rev Recent Clin Trials 2014; 9: 82-85


http://dx.doi.org/10.1016/j.nmd.2005.08.004
http://dx.doi.org/10.1016/j.nmd.2005.08.004
http://dx.doi.org/10.1016/j.nmd.2005.08.004
http://dx.doi.org/10.1212/WNL.0b013e31824e8ebe
http://dx.doi.org/10.1212/WNL.0b013e31824e8ebe
http://dx.doi.org/10.1212/WNL.0b013e31824e8ebe
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.698985
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.698985
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.698985
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.698985
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.698985
http://dx.doi.org/10.1016/j.jacc.2007.02.061
http://dx.doi.org/10.1016/j.jacc.2007.02.061
http://dx.doi.org/10.1016/j.jacc.2007.02.061
http://dx.doi.org/10.1016/j.jacc.2007.02.061
http://dx.doi.org/10.1016/j.jacc.2014.09.059
http://dx.doi.org/10.1016/j.jacc.2014.09.059
http://dx.doi.org/10.1016/j.jacc.2014.09.059
http://dx.doi.org/10.1016/j.jacc.2014.09.059
http://dx.doi.org/10.1161/01.CIR.92.7.1680
http://dx.doi.org/10.1161/01.CIR.92.7.1680
http://dx.doi.org/10.1161/01.CIR.92.7.1680
http://dx.doi.org/10.2174/1574887109666140908125158
http://dx.doi.org/10.2174/1574887109666140908125158

