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Abstract

Objective: To investigate the clinical characteristics, auxiliary examinations and therapeutic effects of
a child with Becker-type congenital myotonia caused by compound heterozygous mutations in the
CLCN1 gene, so as to provide clinical references for the early genetic diagnosis and individualized
treatment of congenital myotonia. Methods: A retrospective analysis was performed on a 12-year-
old male child who presented with “stiffness in both lower limbs for 2 years”. Clinical manifestations,
laboratory tests, and electromyography (EMG) results were collected. Whole-exome sequencing
was used to detect CLCN1 gene mutations, and familial verification was conducted for the parents.
Results: The child presented with myotonia (first affecting both lower limbs, gradually involving the
upper limbs with inability to relax clenched fists), muscle hypertrophy in the lower limbs, mildly
elevated serum creatine kinase (320 U/L), and electromyography (EMG) indicated typical myotonic
potentials. Genetic testing revealed compound heterozygous mutations in the CLCN1 gene: c.1579A>C
(p.Ile527Leu) and ¢.793_794delinsCT (p.Asp265Leu), inherited from the mother and father, respec-
tively, which were novel variants reported for the first time. After 6 months of treatment with lamotrig-
ine, the myotonic symptoms were significantly relieved, no adverse drug reactions occurred during
follow-up, and the rechecked serum creatine kinase decreased to 280 U/L (returning to normal). Con-
clusion: The compound heterozygous mutation sites are considered to be the cause of the onset of the
disease in the child, which further expands the pathogenic mutation spectrum of congenital myotonia
and provides a reference for clinical early diagnosis and clinical management.
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Je R PENLSE B (Myotonia Congenita, MC)2& —Ff F - # UL 11018 ThE 7 3 51 & 195 Wast A& M50 ,
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Figure 1. Sequencing map of the mutation site ¢.793_794delinsCT (p.Asp265Leu) in exon 7 of the CLCNI1 gene (the child has a
heterozygous mutation, the father is a heterozygous carrier, and the mother is wild-type)
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Figure 2. Sequencing map of the mutation site c.1579A>C (p.lle527Leu) in exon 14 of the CLCN1 gene (the child has a hetero-
zygous mutation, the mother is a heterozygous carrier, and the father is wild-type)

2. CLCN1 #&A 14 S4BT c.1579A>C (plle527Len) REM SNFE(BILEAEART, FEREGET, REF
5 &)

SEIR A A M. B ThaE. Atk FIh =00 OHEEIEE, iEEREE(CK) 320 U/L (IE
% 50 U/L~310 U/L), EREFE.
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AR A 123) 5RO L SR 2Rt e S Al Tl B R W S s LA 2R ]
WAFEL, R AL, K& VLR B TBA A N AL RE K (FF 22 500 ms), XU HTILAR iy BR4E 40 ;AT
BRI Fe/NE RV N [A]32 3 5 RO IR PR < 10% CR W) 4518 BT EEES
FHy AL RIS R R LR .

LRI : o 58 LR A BT A A BRI L ) 10 B 2), 458 EUR: CLCN1 2 7 S4ME 147
TER G RAL ¢.793_794delinsCT (p.Asp265Leu), iBtfk HAL3KE, NE LR 14 SHNEFAREREG R
c.1579A>C (p.1le527Leu), &4k HEESE, NEE LTAE . PR RAS IS N i A DL SR GE FT A AR 5 . BRI DR
TAGH: ¢.793_794delinsCT F) REVEL $£4> 4 0.623 (3L 20% RE 0.644), ¢.1579A>C JoAH I Tk .

AHORES: (4 CUKRREEKEUE ) LA T DS LIX 4k 10 20%h,  RED LSRG PRRIFEid AL
Bk, MR (72 B ME A H AT IR . KBGO R BLTUKECGE 3 r8h iRt il R “ k%, &
7, LRGSR SIENG IR LR, B2 5 AR M AE K 22 5 FPCRI RN 2 B). VKBS H G : A P
e FE AR RS TR Tk e, IR “ LR BB GRABIAE. IR AR TR . DL
BRI : @© VKECRT: okEml: ] i 2R E AR 10 Hz~15 Hz, H0E 50 uV~100 uV); i HE:
WBRE AR R (R <5Hz). @ UKELSE R : UKL : ALoR EL Ao A7 AR 39 & 30 Hz~40 Hz, JYIFIA 180
pV~250 Vs GFREM . JL5R B AR T B . O REHIR 10 Z08h 5. vKEU . JUL5E B A A
% 15 Hz~20 Hz, WIRIKE ZBILKFs P IEI:  Fo A7 AR AE 5 UK BT — 25

LSRG AHETT ¢.793_794delinsCT RAY): 1) WIHE: @3 5Bttt Sl R, SRR
AT B AL BB BRI EI B s B S E AT BR B IR 7R IE R YEH, R E R g5k AL
LR L B3 H . 2) CK: 183 U/L (1E# 50 U/L~310 U/L). 3) GRS Jiik: VK8 T B Y =LA
10 4354, PO AA T I 25 5. vKBod R a8 E, BILSCR O RE 16352 RAE AR, fik
VI BE TC W R AR UL P I R L5 B A AR s i Tt s S50 A BORIR R I .

BILBREBRGREHET ¢ 1579A>C RAD): 1) WK B35 RuMart FHE IR, 2RI LA B
FA B E B s AR AR S B AL E AL BT PR . B IRITE IR R VG, TNBREH; 45t JIRER
DLEHE BH . 2) CK: 210 U/L(IEH 50 U/L~310 U/L). 3) Aokt J7idk: vKECH N B PUSLAIL 10 704,
X RS s &5 5. BLRER TN, TSSO Z R, M2 AR RE s L B R oK
WA E VIR E A R E AR 4518 Wilie P,

BT SBEVT: 45T DRI S = HEGE AR 25 mgbid, 1 AJEIEE 50 mg bid)4HEIRTT . #E 2025 4
2 ARRMEVIGRTT 6 NHJG), BILUERERERI B, HEEshASZEm, REmE R, MG
JULIR P P 22 280 U/L (MK IEH),  HLARZG AR K H AT 25 A R R B o
3. itig

A8 FEAS B L5 B UL (Non-Dystrophic Myotonias, NDMs) & — 38 f 5 5 5 2475 5 10 I 851
TGN, DUVLALE BE USR5 AN RESL BTSN 32 Im R R AL, I8 A B B B8 UL[3]. 1 CLCN1 #ll SCN4A
BRI TAZ G, ARAE VS KBS idiE, RS s E B (CLCNT JE R 58748 ) Bl B8 11818 < i (SCN4A
FER AR, G2 Il i R o R L5E B (Myotonia Congenita, MC), EERERHRLIN 10 i
—, SR 7 5 Gt b gn D AU L )4 S T IEIE(CLC-1) Y CLONT R AR 5 iR B 1]. %18
TEAEAERF i S A AN BN E AL ARG P SCRE Y, BN AR B #% UL CLC-1 SR DhRe RS, S
TR A IR R S A R AL, SRR ar I s, ULAIAE B RIS S5 o, AT 5
WIBRE[4]. 24 Ol 300 ANFAELT 4ol , A RE, TN SRR, B, Y
RABE, KRZRNEEGRERDES5].
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MC RIFFALE A3 — 59~ Becker B(H Pt R M 18 4£)F1 Thomsen (7 Ye AR B 14 184%) o
ZHEFAEIBN 2 IR, XA E R ZIE AN ESGEFRA “RFIR” ). BEWATHAIE
WHALAY K, XATReSE “ R 8 “iggh iAbm” , PR AUIE AT WLERAE (PP LR D) (6]
Becker RIS RPENIGEE A Thomsen Y56 R PENLGE B 0T R4 A w I ] B8 AR B UAITG R R BN LAIX 79[ 7]
(W% 1o PEMVISR BRI P2 B)9604 . WM. A& AR NE8]. AHLLZ R, Becker
RO H RO, WS gkakRE, WUSRERRAE R H, W I T, R b8 A, g
WU BB (CK) KB E R EF & . Bz E I, WA se R A K AMNITG 7, H@ % A NS RIL9].
Thomsen MY {1 ARREPRE & HHIAESE ) LI LE 3, 5 Becker ARG, EJNCHE 5532520, AL5E ELHDAE
RS, o BE T RPLARE R L “i83h /M7 . CK /KPR . 14k, Thomsen BARTESS
WIR R INLN Z= 48 UL F1[10] .

Table 1. Comparison of two types of congenital myotonia

= 1. AAERMAREREE

Becker %! Thomsen %!
w77 Rt LACRUic
R RS 4~12 % 0~12 %
A= T > B B> R
R o % o BEEpPE
RAEYENIT F1 BN AR — i PTG 7 7
WLPIRE R TERE BREEHE
JULPA 245 7 WA
PET o3 A Bk =~ ot Bk =~ Atk

AL 10 Z I, KRITFRENE, DXCN IR EAE KRR, 5282 & R, HIEEER
EICESLRNTARS , RGHINE, HAFE “HEIMR” , BA M MNIRESANER, (75 VIR e
Frimr, ARG BRGSO 2 R, TRk R AHAMRS, 56 Becker B BAIRHE, BHfG, kAT
PR L S A BT BRI, 255 R CLCN1 55 7 5. 14 S4B TFREEEEEGRERAE, 2k
HHACRE, SCRREAAHRIGIRERIL, 568 e kiathisift, Kbz )L Becker B2 R PELGE ELZ W
o E)LAEERIGFEYE, VKECRI T B35 R OF N E LA TR VR EER, WL LS R VL0 B AL 1)
BB R SR BEAR M T 1, 476G CLCNI1 R RAZFTE MC 1) “IEA BURME” l AR BRARRAE . 145 ALk
— P 3CFF Becker BUSERVENLIRELIIZ I, T3-S LB B% UL SRS 71838 T RE I FE A2 A UK

FEXRT MC R FUECD, R G AR A 8 A% S S AR A R, Bl o B A e 51 R R I 2
B &R, A LUE AR IS WO . Hu Z8 A [114E 2021 SE3L[RE2 8 T 43 %1 h [E MC B35 R RE2
Hdli, KIL 47 > CLON1 BRI RN 51, £ 5 8 SR TR SR, Rl SO S a5 i IL(70.2%), ka2
T AR5 AR S BT A e, JER B B 55 B AMPAN A () CLCN T JE R RAR, XA R R BUE E %
R . A5 & LACBEE Y CLONT JE R A — e 5 BT, R E R % B CK FHs, — R
TREREBHEAGIRIEIRER, £ CLON1 EREERERAE, AHMPIGKIER, X5 FRBK
A& . BILNEAHAERBHINBRE EAL L CK THaE, TRBHN B —RA R SH I 2 H, #H—
oAl A R ORI ES ST A
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AEIRAR 7 ML T 7 A 14 SHNE T, I, FERTHIBE AR B3 — DI A L CLONT & [A]
B - RPBAIK R, AL, “CLCN1 5 RMEAGRE " IR R T B, 507 8, Lk
[ N HRIERT 8 4b CLCN1 [ 7. 14 SAME 7 RN si(BEAH]: P54, 8), WR4EHMTIA TR, X H
BEAT LEAL(L A 2)0 FATRIL, 7 AN 7 RAR BFH I N G iR fBVE B M2 (AR), T 14 SAMNE TR #F
BRAG SR I N H e iR R BL(AD) . ARG 14 SHRTREE 7 SHEFRELRE & %GR
&, 7 FHNETRALLEK REVEL 734 0.623, T EURRME(>0.644), oy “FIREBUN” , 14 S4h
B RASLEIE REVEL 1773, HE R BRSO G4 & CEIRRERI), # 14 SHME T RAA
R E EIRER BN, SRS I — AL KR R A4 80w, AR By tha e . R,
R RARTREA R LB, HEERERZBODFEN . ZX—KIRR, REBEER A GIET
P B, IEHURT RAR I [ s JE R K20 45 RN

Table 2. Mutation sites and clinical manifestations of exons 7 and 14 of CLCN1 gene reported in China
% 2. EMRIER CLCNI £H 7. 14 SHEFREMARKIGKRTRI

. i I PRI AR S AAAIE
I I -GN SR i ) P
T B mEES RS e JULERAE
1 5 - B4 7 ¢.829T>C (p.C277R) AR - + - - + - -
2 & - 8 7 c.782A>G (P.Y261C) AR  + + - - + + +
3 E‘S + 4 7 c.782A>G (p.Y261C) AR+ + - - + + -
somo - w7 STRIMERCT e
5 5 + 2 14 c.1568G>A (p.G523D) AD  + + + - + + -
6 5 + 8 14 ¢c.1879A>C (p.T627P) AD - + - - + - +
7 5 + 8 14 ¢.1879A>C (p.T627P) AD - + - - + - -
8 5 - 10 14 ¢.1579A>C (p.1527L) AR+ + - - + + -

HHT MC MG T, ERAYE AR T Z MV IR, (AR OERRT . BiERFMEA
R, DEEFICTREH DR R GAR A RIS, WkiR, fEr&. BokS[12]. FrLAfE 2017 4,
Andersen 55 A [ 13\ BENUOUE « 22 B0 IR T HASE SCSRIGHIE b 55 — R B A RO s R LR B, K mT BA
RELUTJVL P 240 i H R8T Nav 1.4 BV 7o, JEIEE AN, s lsEE . BiJ5, Vivekanandam
SN[41BIIBENL. XE . X AEHRE 3 IHRI i — PR, F5E =BT 805 LA Y, (HEIE
R/ HATH S =R AR T B 7 A A KR, @FEEERBRRM, KRR &EH 7=
EHEATVR YT o 8L H AT FIRALZE = 8R(50 mg bid), JEILE I VIREY, FOULRE BRI R, AT
PRSI R, BEMENREEEIEY, HRZWEREIUEMGWA RN, 5 FRAF R R
V%7 RONTCIETN 52 5 VHR I B SR 4t 1T e T i £, (BT AU 7R KR AR 5 I e K Bl 15 ) [R] ik
—BIRIIE.

4. &g

AWFFIRIE T CLCNI FERF A E & 44 A R4 (c.1579A>C Al ¢.793_794delinsCT) /] Becker #1%%
RUEFRE 1], § T MC EUR AR . F 3 =Ry —Rh 22 &4 R T 25%, AN MC [RMA
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