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B G A AR LIRG R R AE B FGFR3 WL 78 595 Br

KRR MAE KEH Fra FE%E RER
(ZEERERFH—WEERILA, EBZ 710032)

(FZE] BW 450 17008E KB A4 (achondroplasia, ACH) LAY RAFIE K pUEF4E 40 A A B 3244
3 (fibroblast growth factor receptor 3, FGFR3) JLHAR EEDL ., Ak WIS 2009 45 1 H %2021 4F 10 H#fi2
B 17 5] ACH fBLIG IR R K FGFR3FEIKGNEE . 258 ACH e WAV IR R FBURA SRR G H &N (100%,
17/17) . KW (100%, 17/17), = XEFHIE (82%, 14/17) . EPIE (88%, 15/17). fci (s it 2
DR KA %85 (100%, 17/17) FFEHEHEREEAR %S (88%, 15/17)., FEIRMEAR BHFEH (100%, 17/17).
IR (82%, 14/17). imdi Lif S A BIRE (88%, 15/17) . MBTEF (59%, 10/17) . [EAR I 25
(53%, 9/17). NERE (41%, T17). B KL/ (35%, 6/17). WiBK (24%, 4/17). 17 (100%) HF7AE
FGFR3FZEF A5, 134 FGFR3 LA . 1138G>A YA AR ;. 24 FGFR3FEIA . 1138G>C AR 2491 RARIE 1Y)
s HP 1 FGFR3FE ¢.1252C>T 285, 1 5l FGFR3 LI ¢.445+2_445+5delTAGG 728 5 . 8518 ZWF5EK
FGFR3FERIRAGE A T 5, P78 T ACHIE N AR T4 . ACH & —FhbATIE & R BOHENG ,  HARSE I Rt th 2228}
AT A PIME A T2 B A5 4L [FEYRILRIZEE, 2022, 24 (4): 405-410]
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Clinical features and FGFR3 mutations of children with achondroplasia
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Abstract: Objective To study the clinical features and fibroblast growth factor receptor 3 (FGFR3) gene
mutations of children with achondroplasia (ACH) through an analysis of 17 cases. Methods A retrospective analysis
was performed on the clinical data and FGFR3 gene detection results of 17 children with ACH who were diagnosed from
January 2009 to October 2021. Results Of the 17 children with ACH, common clinical manifestations included
disproportionate short stature (100%, 17/17), macrocephaly (100%, 17/17), trident hand (82%, 14/17), and genu varum
(88%, 15/17). The common imaging findings were rhizomelic shortening of the long bones (100%, 17/17) and narrowing
of the lumbar intervertebral space (88%, 15/17). Major complications included skeletal dysplasia (100%, 17/17), middle
ear dysfunction (82%, 14/17), motor/language developmental delay (88%, 15/17), chronic pain (59%, 10/17), sleep
apnea (53%, 9/17), obesity (41%, 7/17), foramen magnum stenosis (35%, 6/17), and hydrocephalus (24%, 4/17). All 17
children (100%) had FGFR3 mutations, among whom 13 had c.1138G>A hotspot mutations of the FGFR3 gene, 2 had
¢.1138G>C mutations of the FGFR3 gene, and 2 had unreported mutations, with c.1252C>T mutations of the FGFR3
gene in one child and c.445+2 445+5delTAGG mutations of the FGFR3 gene in the other child. Conclusions This
study identifies the unreported mutation sites of the FGFR3 gene, which extends the gene mutation spectrum of ACH.
ACH is a progressive disease requiring lifelong management through multidisciplinary collaboration.
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Wi kB A4 (achondroplasia, ACH; OMIM
#100800) & NI H UWLIARIFGAE , I PREFIE AL 4G
AN EC A B WA RN L RSk IR S RTAZE L T
i EEAS . RESHAE" . ACH ZWEN
1/15 000~1/25 000 ', & Al 11 23 52 w4 2K 8 o
250 000 A ™' 1994 4F ACH E0 5 R 2 4 2T 4k
41 Bl A= K I 7 %= K 3 (fibroblast growth factor
receptor 3, FGFR3) }:[H W ACH J&—Fh i ge o,
TR PER AL, EA 100% 4B %, EAMFST i
NI 97% (195 B 2 A T 45 g e R R T
FGFR3 KK #5 IRA5 M Bl i B L5848 (p.G380R) 7
LI, 24 80% [P35 191 J2 pR T f B AL BE T A= B 1Y
BRRABE, SLREBRBNAIR, HI
20% &t Z R AL Ir et . = N IEFSY B R 99%
(208/210) FEHAZ IR RAS , AU 2 61 R8T &
KBS, BRI WA RHE, FEA
BN, ABFFERE 17 6 ACH B R . I 0% K
FEAR ST RS, BT 2 BIRGE RN AR S,
XY T8 ACH LR R K, AL,

1 #ZRE5FE
1.1 HRAE

[l i 4387 2009 4F 1 7 22 2021 4F 10 A A% %
TR — R B2 B JLRHZ W9 17 49 ACH F8UL
MIE R ZER, ACHIZIbRIE " (1) IGIKRIN
eI PRERE N B R /N (B <=3 SD, B /5
1#<0.96) 5 AL Bl ™ RRAR S s RSk B AT
wizith CkE>1SD); MTEEAE AR, 555w
SV BN S BRI e RN = SO 2
Mo (2) SARSRA . B AR E AT S 07 X
LR PRI WF . AKCEFRBALEEE s A
B U) 0 OH S AR MU R B ST g o A R B
MEMEME S MR RS 2 (FEf B LR 50l ) . (3) B
K . FGFR3 H A7 7E ¢. 1138G>A(p. G380R) 5
¢.1138G>C(p.G380R)ZE 5 .

BT C AR BOLACRRFIE R &, JfE IR
B R 2R LIl (KY20212126-F-15 ),

1.2 IR FE R E

WA LM PR TR, 4GB . AR
AREES . BWRAER . TRER . IHKREHR.
FIGES A, WE LS. Aawy. R . 1AHE .
SLHl; LI ERA . HRFRA R,

1.3 EEFEEN

FGFR3JEPI AT SRR« SR 8 LS A b
HMJE M2 mL, i F DNA 25 & 42 O P 21 DNA,
X LR ACEER) FGFR3JEDR 45 9 5 M i T-FIRIT A
BT XA T R G B R N, SIS
1F 1] 5'-GGTCTGGCCCTCTAGACTCA-3" Fil ) 1] 5'-
CGTGCCCCAAAGTACCCTAG-3', B A B X & 1
PEE 1% BIRHREEIC LUK, AR Bl s . &2
FEPR S ' . 5872847 45 2K F Chromos 5 Mutation
Surveyor V4.0.6 45347 .

AN TR oA s SR AL KA BESE
JE 1 2 mL, {# F§ Gen Exome Research Panel v1.0
(Integrated DNA Technologies, 2[E) 7| & 1T
ANE TR, Mlumina HiSeq 4000 ) 74X XX it
150 bp PRI o I B s Kt 284 BWA 1
SAMtools #1404, {# ] GATK V3.70 X725 5 17
P, AAMR BRI H 22 5 1Y Sanger Wl 7
PRSI, PCRYHY, il Sanger M F7E LI AL
BEF SRS I A B 5
1.4 IEREEREST

BEDT 5 Sk B S KT T A O . R B
B (QLBMEMEBK, 28G5 " kF
WP (RS ST ) o W il . BB .
FREAE X CT B MRIAG A . 22 T REAR IS N4 . 1
ot Z 2B A EME (multidisciplinary team, MDT)
XFIFAAE ST, AR RTAEAL . TR T TR
KGRV,

2 #R

2.1 I PREHE

17 6] ACH LA, B0 (59%), L7
B (41%) . BILBK AIEE RSB RE . 14 )
(82%) BILMHIE =g, 361 (18%) iy~
AL BN A L. BREEREER . ali2 AR
1dZE11.3%, 146 (82%) IR/ N FFek
12, 20 (12%) VIRE®E. figh vz, 1
i (6%) PRy=HiE = 55 i .

1718, 1061 (59%) Rk, 741
(41%) thFziGmfs, HapAs Fasfe ok A g,
3R A ACKE . PR IR 27.3 % . BUR N
B - E AR 38.8 % . 1511 (88%) L
TEAEP= R A S, Hodb 13 p kK a4, 14

IUAEF A LI 2B . i 4 BRI 22 I
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Bl s m K E s, AN RIZEFERILE 3N E
E, CEAKZFERIPEN S ACH J5 & 14 .
AR 4 B A A K E (recombinant

human growth hormone, rhGH) 597 34F, B H
<PARTFZE PPy, WE1 GRPE &AM ZS
MEACHAFERYER ML ™).

&1 176|ACH BILAIERZ R REF LR
s || e . AGERE AR AR
Wiz A KR L 5 . ;
wal peg A2 MR i FORRPIEMAESR (L IR R AR (eny TS
FWE (em)/ EH AL .
& &) Fi%
1 % 113%  103.1/P~P, BRI c.1138G>A(p.G380R) Mk A 35 18 130
2 & 858  93.6/P~P, Bk c.1138G>C(p.G380R)  HT AR 39 16 120
3 & 23%  TLIP~P, ST R N ¢.1138G>A(p.G380R)  Br k57 42 11 100/<P,
4 B 158 63.6<P, RN ¢.1138G>C(p.G380R) HEVR 23 56 87/P,~P,
5 &L 65% 88/P,, By AN ¢.1138G>A(p.G380R) LR 26 18.4 120
6 B 21%  706/P, BN ¢.1138G>A(p.G380R) R 30 13.8 117
7 & 128 644/P, VPR N ¢.1138G>A(p.G380R) B 27 2.5 67/<P,
8 B 3% 71.8/<P, BN c.1138G>A(p.G380R) &k %AE 46 15.3 118
9 B 13¥ 63/P~P,, REER . & ¢.1258C>T(p.P420S) AR 36 35 70/<P,
10 B o075% 60/P,~P, KBWKIG . hiE c.1144G>A(p.G382R) A RA 41 37  66/<P
3 10 3
1mn %5 o07¥ 65/P,5 BRI ¢.1138G>A(p.G380R) AL 36 51  82/P~P,
7 it A . o
2 % 1d 48/P,~P,, 5: ;L“jf BRI 13scoApGasoR)  Bikdel 35 0.5 57/P,~P,
13 % 16¥ 68/P,s BHE/ N .445+2_445+5deITAGG AR 27 38  TIP~P,
14 3B 32% 74.7/P, BN ¢.1138G>A(p.G380R) k57 32 17.3 131
15 & 83%  958/P,~P; BN c.1138G>A(p.G380R) Ak ze7E 29 18.6 121
16 4 38% 77/P,, B AR/ ¢.1138G>A(p.G380R) AR 50 15.3 102
17 % 101%  98.9/P~P, E2E N c.1138G>A(p.G380R) Mk A 39 11.8 103/P~P,

FEIGIRFEI: 176 (100%) £ILFRI A
SRR R /NS A (R B e B D 3 s 10 B
A B g6 ) SRR AE R AR O AR L
wmigih . BRRT. hHEAE A, TalE M
XFgE); 1441 (82%) = Sk F-MrE K +g .

FEIFLAE: 176 (100%) H£ILEH H 87
sy 150 (88%) AMENBIRIE; 1061 (59%) A
HHEIE; 96 (53%) AT MRZIR; 74
(419%) AHECTTHBC S ETESh . 1461 (82%)
AhHIRERS, B EE R H A, Hh 450 )
TR (LEIEch BRI P o 91 (53%) ik
T HEAR AT, GE T T2 SRR, ¥ R
B I 2B 45, HE b 4 B E AT i A AR AT o AR R/ i
FERTIBRA, G 1190 85 JOH 25 1 e e A 3 £ 1K 3
LR A E
syndrome, OSAHS), BIJLIEZ T2IKFAR, H1K
TTRRFEARDIBRA , S5 2 RATRE VIR, mBkiAY)
BRAR TGRS AR, SRR, HR
THRLAR , R 5 B BRI 0T 45 4 15 B 22 i . 7 3

(obstructive sleep apnea hypopnea

(41%) ARERE. 1561 (88%) ALK EHRZE, Hr
BHlzEhEEER, SHlETABTRZE. 6
(35%) g RAL4E /N, JCHH o A 86 5 a0 fe ok
SIASBEVTIES, 410 (24%) AHWFK, 140002
PHRIFMRUK, A5 R, A7 5 - s 433
K, 3GITHEVIEL. 26 (12%) . 10141
(59%) A B (RAERR~18%), H
W7 BT ER ST . R . ERRE, A
1 B R I S L

WO E R 176 (100%) HILHKEHRZE
i 1501 (88%) SHNE FEAME(AHE = MR A AR 2
14 ] (82%) b J5 B 4% & FHoK V-4 FH 5 12
(71%) Fa=5 THimek2s; 116 (65%) MH
ISR 106 (59%) WAEYIAE%E; 6
i (35%) R PSR KA RALLGE /N (S Wi AR
1.5~54% , FBIAFEIB3.8% ),
2.2 BfEFHHE

AW 12 6] (71%) $#%4F FGFR3 3t A
c.1138G>A(p.G380R) A2 A48 575 21 (12%) #E47
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FGFR3 3 ¢.1138G>C(p.G380R) 24 & 7% 55 1 44

(6%) 517 FGFR3HEA ¢.1144G>A(p.G382R) A5 7AR
S SR NM_001163213, W4 40y FH i
SEARNM_000142, AR 54 855 . 1138G>A & [F]—
L), S ML R st 2 R L IR 2 2 2 25
(American College of Medical Genetics and Genomics,
ACMG) H2e48m ', LA 156 FGFR3 % AL 5+
PEE NERIEAE S (PS1+PM1+PM2+PP3) . 2 4]
(12%) A FGFR3FEFRME M A ES, 1 FH#
M FGFR3 3 ¢.1258C>T(p. P420S) 28 5 (5 g7
NM_001163213, K H % 4 2 5 UL 5% 5% 48 NM_
000142, AR A7 50 ¢.1252C>T(p.P418S), 4k
ACMG 15, 278 5P AT REEUR (PM1+PM2+
PS3+PP3), UL 1. 101447 FGFR3 LA c.445+2_
445+5delTAGG il 2% 78 5 (% 56 78 NM_000142) ,
WG ACMGHE RS, %28 1T WAl REE0R (PVS1+
PM2), UL 2. 62 iR LG IR % 8 5 15 4
FGFR3JER I G 575 B LI IR R T2 57

BILAE

BILREE

E1 %9 BILERE FGFR3EE Sanger il 5

HLFT A Y FGFR3 LA ¢.1258C>T(p. P420S) 25 7t (5 A ly
NM_001163213) , %% 4 Sy & UL 5% 5 K NM_000142, it 745 5+

. 1252C>T(p.PA18S)ZR G 78 57, iiA% A ALK . I S s I Sk T o

L) | *
YALATATAYAWATWATVAVAVAV-VAVIVATATAY
HILR N *
YAV VRS S A AL)LJ_‘..‘A
LR v

B2 §&%113 82L& H FGFR3E A Sanger il
LT #ENF I FOFR3 L ¢.445+2_445+5del TAGG it 2 718
B AR, AR XIS R

U

L

3 iTfig

FGFR3 & PRI A 251y 20 L 10 18 52 1) ol &4 i vh
P35, AE R —Fp o I s A Kk
B o FGFR3FEHGARAIE G RAS , &I Heak
RMEEAR Y XN AR I 2 AE i 2 A IR A2 AR
JE RN, X I A KA ) AR AT 4 B
ARSI K AT, ACH HRZEAMILFEHT , 147
MR AE R AR (el . Blsr) A L3S g ok
3 A 0 118 A S A7 A K A 32 B T R B s T
ACH JLFIr A5 fe PRASAE AN 5 RE #B 2 B #0E Ml
ARSEM AR, TR EHEN, SEFAYS
o A MHE HALH L 25 At R R R R
A . ACH J&—Fh AT PE & R 1B, R
() FE R AR AR G, IR IRRIAEF LT E
AR, FEE SRR, B8 KRS &
fif, WRFRAEINEE, JFRIEZBH RIS, ACHK
I RAEGLFERA M B, SEMERGE LN
B, Hiarhss 2 Ll L mEEMEE R .

R 00 2 5 A R AR ON AR G, IH B
TR T T 240 B i A o 15 K Y B 1 o B N s R
B AHIEGE 10 B EUR S 11 1 AL 25 32 2T 1 A U
38.8%, AW YA E ML 35 A, XA
AR (AR R M AR SOk A T 60% 1Y
ACH LA MERR P 8745 >, ] R 2 ph 1 B K
AR E AL, EIFIIERHZE | TR X 7
FEAEIRIR ) Horp 459% 325 1 i kAR DI BR A A/l
PREEARGIBRA "o AHISE 1 53% A6 MEAR T I 21 45,
1 24% ¥ T FARIBIT . Hb 1 B2 W &
OSAHS, m MDT#ATIG IR, B 1k e A=A i
BANRM R B2, WG IR EBGHE i 2 5 HE AR 5]
FEITAL, Dl FAR TR EHL

T T 55 [ X 114 491 ACH 15 A dE4T H 4% S F
SR, 17.4% WREIZWEAIEEUK ", BiRE ik
FWA Y KRBT ACH B HARR R, AR RE
— BT o ASTRFEANL 1 ) PR s AL
M - AR . ACH 18 /R &5 i B &
FE 0, ARG A 2 B0 AU, AR R R
BB . P s A S AR UL, AR B R A7
JEARZIL T, HIGRFE, O LMLz hx
P R P IR BT 45 . T 32 T SOV TR B
TR STUME S AR AESEE AR o R LI IR AR 2 )L
N B B DTk 5 i 9158 S A 57 e A G ) e A
PR E RN AR B, TR KSR XU . 6
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il , 6.7%~13.3% ACH 7 2 % W5 B B K AL
JEAR ™ ARG 6 AL B R ALGE /N, F 32
IR 3.8 %, HREG¥H W A SR, shaskE
itk

ACHER MR B IR TGz 8h & & B AT
W, BFREBERR ARWFFE 17 1 IS )
B HIEHR, X5 Bodensteiner "™ SCRRIRIE—F, 1H
WA HRIE ™ BIRTE AR 2 RG AR IE LT,
B TR T E D BRI AE ACH Al ol F
TS HEHGE . JLT90% 9 ACH JL#E 7E 2 % R #R
MRS H R, B 25% )L B A B
RERER ™, X5EHPEEE AL, WEE %
F L MR/ BRI R BE R AR RE R A e, AR
5T 82% WGl A ThH- 48, 5 Ceroni 45 2 3C
RS KRBT . B AP H R AL R T J1 460
RfErREZE >, ks SEEFER, K
I SO R GEATIT 3 IPAh s 2 e

P PRI S ACH — R IT 2 W HLIRYT A 2
FJ5 T ©, HanFILE M ™Y, RS R R K
HH I TN, 51 RFFEAR, RES K
MLRE TR B 2o geit, ik 74.5% W 18 PR
L, AR N L FRIHE ™ ARWF5E T 59% i
IUAFAENS MR, o Sl BRI &2 B4 0] LAY
BRI o S TR R 1 R AR R LA R e =
X ACH &9 45 BRI IETR B, MU e it — R
PATA RIS BB 4

B2 ACH 98 WIE & AE , FHAARE F8 B0TA
JEJe sk 7 5 FH A A e 2, R B L A9 1 3
225, Tl N ARES R 280 ACH 3 H i il
SE SO B . ARYERRE 1 AR 8 Bbr e ™, AHIT
FEH T H K R AERE . EOR ACH BB IR 1T L 8UR
SRR ER, N4 S H R AR I & aE >,
(LA Fik 2 448 ot JEL 1 MR P R B 452 0 I AR 0
TEMEAS B 2 Bl O B i U . 2% ACH
FEA AR M 2 sl AR 2

Miceoli 2 ' #iil , %] rhGH IR YT 5 A Ko
JERGm, AKEATT A B gs AL, X B AR E
B sE M AN 2, DA 5 R A2 8 FH chGH IR TT
ACH. HTTH 2532207 vk B 7 3 W FCFR3 3
T R A s 1 0 8 B RN A 4 1 5
BT W CRUREMRRZEAY , (RS
TEZ2 Rl I B A e Xl e 7 A= A 25
A ST TCAS RS, X EEERA SRR A,
HE— B IRAE -

=4
o

RIFTAFAE— B SR B, Bl o> FAE W24
AR H AT RIS DRSO P A AN TR, X R
A5 S W T BB 2 R AEMUAE 5 ARFSERT FGFR3 %
AR 5 R gt — AT AT, W HEIE /9 8 3 1
PR SR TR, AR SHIRT I .

M2, ACHREH EARGN, WELAEBAE
it k2 AEl, BENMAN. SVEHFB
e H B R, X R RI IR &R HEA TR AL HE
DISE S ACH B 1A 76 i, JEBUOT R (L%
VAL, R R R R RN K S AR B, R
Al et L

(& % X #]

T BRI & R L BRIy 25, PR LR R 2
PR, AR S LR A S WA A, 25
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