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Lamin A/C gene (LMNA) mutations can cause a variety of clinical phenotypes, including skeletal muscle dis-
ease, metabolic disorders, and cardiac abnormalities. The cardiac phenotype associated with LMNA mutation
is characterized by atrial fibrillation, conduction disturbances, ventricular arrhythmias, and dilated cardio-
myopathy. Although the use of cardiac resynchronization therapy (CRT) is increasing for adult patients with
LMNA-related cardiomyopathy, its use in pediatric patients has been limited. We present a case of congenital
muscular dystrophy with LMNA mutation. The patient acquired ambulation at 16 months but gradually lost
independent ambulation at 4 years of age. Cardiac involvement with reduced systolic function became appar-
ent when she was 8 years old. Electrocardiography revealed complete atrioventricular block and nonsustained
ventricular tachycardia. At the age of 13 years, severe bradycardia and atrial fibrillation were observed. The
patient was repeatedly hospitalized because of congestive heart failure. As severe bradycardia caused heart
failure, a biventricular pacemaker was implanted using a transvenous approach at 14 years of age. The CRT led
to alleviation of the clinical symptoms. In summary, we present the outcome of CRT in a 14-year-old girl with
LMNA-related cardiomyopathy. This case suggests that CRT initiation is a promising therapeutic strategy not
just for adult patients with LMNA-related cardiomyopathy but also for pediatric patients.
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LMNA {5113, MIROIITEEATSHS Lamin A/C 2 I— R L, O - BAEH - RIREORE,
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WOARMZ fEfT L, DARFEIROUEIMG S NIz, LMNA BIHUOE SO LR ISR IR AR -
ARG Z T 5 T LML L, ABITO CRT OFRAMENRE SN TOEM, AREFOL S IC

INRBPFEREBNC BV T E CRT DEHITEAVRE E NS,

lFCoic

MO NRNIAZ T X T LN S ARHEIR O H A%
ETEIBENTWS. KI7IFRB3ELLT, e
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FiD. chbza—Fd 5 1 FREK q21.2-21.3 1
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angiotensin converting enzyme [ 3D MRz Bl L
7z (Fig. 1(A)). 10 /®IFIC 2 EREET 0y 7, 13 )%
RriceeE®E 7y 7 - JERmME o= (NSVT;
non-sustained ventricular tachycardia) Zi8& % & 5
\IZ7x -7z (Fig. 1(B)). BNP (& 100~200 pg/mL THE
B U, ACEHFH,ZHE LR Lic. 13 %5
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FIled TV —FDHD, LA T—TIViE
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O, J—=T7VEEAL. il L HITLER
b, DEREEE U 14 5EREK D IRIRDETT O
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IR T AR E o T2,
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Fig. 1
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12-lead electrocardiograms (ECG) during the course of disease

(A) ECG at the age of 8 years. Sinus rhythm, heart rate=89 bpm, QRS=0.09s, QRS axis=+50 degrees. (B) ECG at the
age of 11 years. 2:1 conduction, ventricular rate=44 bpm, QRS=0.10s, QRS axis=+75 degrees. (C) ECG on admission.
Atrial stand-still, junctional rhythm, ventricular rate=45 bpm, QRS=0.16s, QRS axis=+122 degrees.
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Fig. 2 Comparison of chest X-ray images before and after CRT

(A) CTR was 66% and pulmonary congestion was observed. Scoliosis was also observed. (B) 6 months after CRT, the
CTR improved to 62%. Pulmonary congestion was slightly reduced. CRT, cardiac resynchronization therapy; CTR, car-
diothoracic ratio.

(4) (B)

Fig. 3 Echocardiogram on admission

(A) Doppler echocardiography, four-chamber view. Severe tricuspid regurgitation was noticed, and the right atrium was
considerably dilated. (B) M-mode recording. Paradoxical ventricular septal motion with right ventricular dilatation was

observed.
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Fig. 4 Comparison of 12-lead electrocardiograms (ECG) before and after CRT-P

(A) on admission, (B) on temporary RV pacing, (C) after CRT-P implantation.

@

Fig. 5 CRT-P implantation

®)

(A) CRT-P was implanted with the LV lead in the lateral vein and the right ventricular lead in the apical part of the
interventricular septum. (B) Chest X-ray images taken after CRT-P implantation. CRT-P, cardiac resynchronization

therapy-pacemaker.

3) LK (Fig. 1(C)

BOEaE. S ) Pz il T atrial stand-
still. 0% L — b 45bpm, QRS il 122 &, QRS i
162ms, KA.

4) Dl S e (Fig. 3)

J2 = B % LVEF (Modified Simpson i£) 35%,
DEEDTEHAL, FPEROILRZE S & O =R
Wi, FEWHEAE - HEOILKZFRS 2. Paradoxical
septal motion % ff 5 H=EFmAMMAZRHZ. T
KEFIREE 19.9mm THIRMEDZEEICZ Lo 7.

5) KV E—LEK

FOEEL 62,450 4,7 H,  RAKCHEE 24 [,/ 57, D
= MEHASLUN A 8,668 411 (RROMAEL D 14.4%), 6 HiIFE
DUFONSVT (LhZE L — |k 120~130bpm) 7 7 [A]72
Biz.
ABRREEARRIA © AR 20 H, MiaiEHO R
FRIRAMAS AR — 2 X — A ATl 36 K& CU O EE A= T
PR Z 1T U7z, OIEESEEZNMRE T,
HREENMNIIMHE TE, atrial standstill DIRAE & KT
U7z, His R/REMIEAERTE T, HEBMIIEKEMNT
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Table 1 Comparison of cardiac function before and after CRT-P

on admission on RV pacing post CRT-P implantation
HR (bpm) 47 70 70
LVEF (%)" 35.0 23.0 43.1
Estimated Cardiac Output (L/min)? 1.14 1.46 2.60
QRS interval (ms) 162 210 134
QRS axis (degrees) +122 —62 +130

LVEF on temporary RV pacing had worsened. After CRT-P implantation, the QRS interval had shortened, and LVEF was
improved. 1) LVEF measured by Simpson’s method 2) Estimated Cardiac Output calculated by the product of heart rate and

stroke volume measured by Simpson’s method

Hole. RHIRENARTHO, LEHIROFEFER
BEiTbahote. GBIV —FR—=v 7
(VVIE—F, &EL—F 70bpm) 4%, LEX L,

QRS RO A ZFEYD, LI I—K EE AR RN
K F L7 (Fig. 4(B), Table 1. 55w HIC, X—
VTN I T T RBXCEHME FIC CRT-P f#
ARl 72 5T U Tz, AR —Z A — 7% Consulta®
(Medtronic, USA) Z{if L, L& FEtlR) 588
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USA) B XUREERIRIC /LB (4.8Fr, Attain
Ability 4196 78cm, Medtronic, USA) I X— >
JUV—FRzznth@E L. EEY—RICELT
&, GEMNERICHERL T iR AL L
THIL, 70— 9 274V —0RFEMEND
HENWNETH > 727, BV — PO EICEHER:
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(Fig. 5(A)). Miizrrlefiigs <, HRE X THE 2 2
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REWFVVIE—F, BEAL— T 70bpm, VV-delay
Oms & L, QRSIHDE MM 5 Nz (Fig. 4(O),

Table 1). HEY 7)) —FXRX—=Y VT DA TIIHE
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W5, H 15 WIS ENERE L KD, fRRZIC ADL
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LMNA B3O E O IS I3 mE fE#1C X - TRk
EEWTDIENDDH BH, TOXS EGEEICHREY
VTN — RR—= VT DRANR— A A — 117 KA
e, DAEHIEELDS UL IZELT 2N H
2 Y, JMSEROREEIC X D RIRDETT 2, [
RRC EBANFABIAREBEFEIEL, AEY Y7 Y—R
R=T V7 KO EIARENEELT 2Tz0EEZ D
NTHEHH, ZOX5%&LEICIE CRT D X WEG & #
25N 3. NEFICBVTIE, AENREHASE
DII—K EASN TR Ehoh, GV VT
J)— RR= V7 OHRTIE QRS IEDOHK, F=ERH
ROKFNA SN, HANERARES VT — RRX—
¥V TRBARMZ TSN, RIRIESES NS ED
DOAENEETE N THEINTZ. CRT ZEA
T3 LT, SHBREENREINDS EZNRASEE
RIRCTBEL, DAEOEITRZIESE ST EMNARET
XBHLEEADZAD.

¥ 7z, LMNA BHE.OFHEORER T, OEHHIR
DS &V o TEBEEREARD U XA 7 e &
N5 . van Berlo 5 % 1%, 299 il X ZfEHTIC K D
LMNA ZROARBEZ G Le. TORE, 30 %K
TIRIRMEAREARD R/ E N, 50 %8 T 64% 1 DA
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I K BZERIEICH LT, —KRFH, —XFHELT
DORGARRIBRAENZE ICD) OAERIENHRE TN T
% 10 KSEGITIE, NSVT ZEBH TS DI TH
FEAEARD T E Y — RIZFBDH TV WND, S%ER
INBBEEIARENRD X FRAHMICT S A X0 7%
R U, BT, S8IREOUGE - 20WZE50
HENMESNINUE CRT-DNDT v I 7 L— K& EE
TNs.
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