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Etiology and genetic diagnosis of short stature in children

CHEN Wei-Wei, LIU Huan-Xin, LIU Jing, YANG Lin-Lin, LIU Min, MA Hui-Juan. Graduate School of Hebei Medical
University, Shijiazhuang 050017, China (Chen W-W, Email: 18800570957@163.com)

Abstract: Objective  To study the etiology and genetic diagnosis of children with short stature. Methods A
retrospective analysis was performed to study the etiological distribution and clinical features of 86 children with short
stature. Results A total of 6 causes were observed in these children, among which idiopathic short stature (ISS, 41%)
and growth hormone deficiency (GHD, 29%) were the most common causes, followed by genetic diseases (14%). There
were no significant differences in age at the time of diagnosis, body height, body length and weight at birth, body height
of parents and insulin-like growth factor-1 levels between the genetic disease group and the ISS/GHD groups (£>0.05).
Compared with the ISS group, the genetic disease group had significantly lower deviation from the 3rd percentile for
the height of children of the same age and sex (AP3) and height standard deviation score (P<0.05), while there were no
significant differences between the genetic disease and GHD groups (P>0.05). The analysis of the clinical manifestations
for the genetic disease group showed heterogeneity and phenotypic overlap in children with different genetic diseases.
Conclusions ISS, GHD and genetic diseases are major causes of short stature in children. For children with severe short
stature, genetic testing should be performed to make a definitive diagnosis after GHD has been excluded.

[Chin J Contemp Pediatr, 2019, 21(4): 381-386]
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BIRZE . TEPN . BAEEL . B R I
KR S BN AT ) o BT RR/MEBARRZ |
KRR SR B Z AAFAE R AV Sk 8t
S TP AR AT, DRI A e R A A A T BT
Wk 18 43 PN 3 0 % 0 M 2R 29 P s T 1) B o
ZIN, TS T A M BT B R /N A R A A
PRAZHY 5y M sl 5 PR ARG I 25 5 T 2 2. BRI,
Yoo (A% Y S BT B 6 RS I A B BH A LR AT
il ARG IT %6, VAIEB A IR T 335 A
RS, HHA R B 5, Wik e A 38 1Y R E AT
B F R AEAEBRAR

AW 5% 1] J551 1 43 B 2016 4E 1 H 2 2017 4E 9
A e A N BB Be A B 1 5 4 52/ UL A
I3, I PGB PR BT B M N 5 At
UL DR B 38505 4 8 /N BRI Z TR I RASFAE A9 22 57,
B LR T REAF e AL T AR AR, BRI
TAAZ A 53 At B 5 DR ARG I 7 388 424 PR 525 v 2 B
e, T R BRI E AR RIR YT 58 Mgt AR %
Wi tES%, RFIEE .
1 #ERSFHE
1.1 RIS
PEHL 2016 4 1 H 22017 429 A e db &
N BB BE N 43 W BHE BE Y 86 44 B M 4% /INEUL,
L 2005 45 1 &8 LRI 5% BT il 2 19 0~18 % )L 3
HOESE, KEAMMBERAISEY, LG
e AT ) A [ e 3] ) S 380 B = 5 3 o 4
(-1.88SD) , JHEBR T ™ E B FRA R SR EK
R Lo X BT AT REL BT S it 1) G A 24 BUA S ZK A
5 A&
1.2 fREFRE

(1) BERUEURsE . B, Ik, AT
PR AR SRR

(2) A wfEEILMEE X A=
B B S e AR R E AR, R
For L EWRIRE B FIWEN. ARERER
LA TR . I BEATAE

(3) FIGEL: S AERNEREL,
A TR/ INIE S S B st AR A R s

(4) BEAs . e, AR,

LRGSR S, T R PR AR A

254
1.3 FIENE

BILM B RE Rl B 55 A B
FA Y [v) 00 T L 0 ) R R
PREEST IE RS, Wi FHE RIS L, PR
SEALERT T, Wi AR T E, TR, R
IEEME, SKIBAARFIE B E . R R A R
WANE ROUEY N, BRI, TR RIL S i
I A4 ) P R B 56 3 AR 258 AP3)
I B FRIEZETES> (HISDS ) » HiSDS= (L5 -
(] A % ] e o ) T P340 B v ) / R4 I [P 1)
IEH B bR, IRk LS FRRG DL S e
BREHE,
1.4 ZHEKRE

A BLIAT IR FRL . B ThRE . HL A
HURBRIRE . R LR R . R . R
EHAERKHEF 1 (IGF-1) . ZE M. =S IE RS
RGeS CE % R R A . i G-p &
TETEPTAG UL IR

Xt R VE A L, AT IR KR Mk
W (1) BRS R AR & 5. ez
REFR AR, S A i A K SRR, 4R
J VK ST 0.1 TU/Kg 193558 8 5 =, 30l T
SRS E 5 30, 60 . 90 . 120 min i I A8 1 4=
KK, [ i 43 B 5~10 min A6 0 I 4, 24
AR B IE BE > 25 6 50% 5546 % (B < 2.6 mmol/L
B 56 B R R o

(2) ZEfRZ BRI 25 A aAS ) S i
ERBERE, HTHRAERZER 10 mgke, &
K 500 mg ( B AA < 30 kg & 45 T 250 mg,
>30 kg H 45T 500mg ) , HARZEH)A 30 . 60 .
90, 120 min MRS AL A KR XTHAATEE 6
WA I 5 B L R DR A B L, AT RE IR X 2
Kigr; XA FRIR T 25 RN I 1) L S B b 9% /N
T EE 1 AR LAT HE PRSI B A st A e s 4 I
M R LA T A A R 4T B E DD S 7 A
X B AR S IR & T LT IR M R
ERETICE S Ao
1.5 SR

(1) % & B M % /NE (idiopathic short
stature syndrome, 1SS) : HEER A FEUR /Ny A
o, BEFFE AR LA A B A T [ fif i 22
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PR IER . TN GREE . JOIE M 88 TR |
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(2) 4 K ¥ R Bk = 4 (growth hormone
deficiency, GHD ) : GHD L AR B | (REAE
TEIEH, 216 2~3 % J5 MR s L2 i 22 51 2%
EARKIFAE R IL, R KRl S, —
AL 4~5 em/ 45 AR —BESIRR; BILEHR
W, wTAEMESREALE, B PEREn. PR AR
KR BRI AR KR k= (<5 ng/mL)
WA Z (5~10 ng/mL) , HIRVEG Bl

(3) FBAETEP : 25 th TGy o A iy A8 i i
PR AZ T2 B R/, S 58 sy th gt A%
PR P B, o SRR, AT s R A s
Yo AL B G5 AT 7R G AR S5 A B R S ik
PRI DN 8 7 A7 PR 5 i T 2

(4) /NT i # L (small for gestational age,
SGA) : N FRE WA K kK FH B % (intrauterine
growth retardation, IUGR ) , 8 & JL AR TEAL T
A JIG 0% . IR T 7 AR L SR 55 10 A
Sy ACE R R W L TR 0 T R R AR L P MR
28D, Habghl ST M WP, R4
W H A4 B 2 SD, 8RR 3 E A 4K
(-1.88SD) ",

(5) K EHEHELAET LR (constitutional
delay of growth and puberty, CDGP ) : fH1E4 7
RE BRGNS s AR B S AR — R
ERAFERE TR VE 2348, BE55E
WA A, BN AR A e AR
R AEBCGR K SAER AR, AR T AR AE I 1)
EWAE; AREREZ Sz BILEZET]
ARZEMTFEMNERKEE, BTERERLKED
i — s S 2R B

(6) B /NE R " 2 (renal tubular acidosis,
RTA) : J&—2H i1 T B W Sl SRR A Eh 1Y
AE )T R i 5 |2 A B g 1) B o A 4 QP 1 o
B, ImPRR B AR 8 . IRl B0 Bl
E BT AR YE IS A
1.6 SFitEHH

K JH IBM SPSS Statistic 21 S8R4T 4005

AEHRE AT o THECRORER R ER (% ) R
THEGERER AL £ trifE2E (R+s) Fom. 56
TEAS oA HoJr 22 5725 B3 0ORE 22 4 ) HL e R
PRI R T 22508, AT P EL R SNK-q K56 .
P<0.05 H2E A G L

2 #R

21 HmEHZE

86 Bl G A E/NEILT, B 496 (57%) , &
3701(43% ), 4Ei 3.2~17.4 %, SEXAERS M 109 %
SEE B NER A 6 B, H b HO S BRAK
YN ISS(41% ) . GHD(29% ) | st AEERR (14% ) |
SGA (9%) . CDGP (6% ) J} RTA (1%) , W3
1. ISS Fil GHD WX BV b e Ttk asif%
PRGOS 12 4], FE ik 6 B, BEERW 6
W, B 1:5, SCA A 8, BEL Tk,
CDGP 5 7], ¥ 5Bk, eoh, &8 T 1] RTA
L.

&1 86 flHMENEILFEES
gl

[#] (%) ]

: A

I [l = ™ &t
1SS 21(60) 14(40) 35(41)
GHD 16(64) 9(36) 25(29)
WAL YR * 1(8) 11(92) 12(14)
SGA 6(75) 2(25) 8(9)
CDGP 5(100) 0(0) 5(6)
RTA 0(0) 1(100) 1(1)

&1t 49(57) 37(43) 86(100)

e [1SS]F A VERE/IMIE; [GHD] A R IMRBRZ AE; [SCA] /I
THEEIL; [CDGP B 414 & 4ER 3 [RTA] F/MERRTHE
P HALPESR AR R R 6 B CREANEEGTE A ) VERRR
FEEOUBL 18- ZIREEEAE 1)) BRI 6 1] (Noonan £543
iE2 Bl Prader-Willi ZEE1E 11, BPEFIRSGAR DI REIRIRAE 1441
B REAR VH EARBESEEE TR L E AR 16)) .

22 EEMERKEALS ISS HK GHD Al K 4HiE
R EE B

i AL MR 2H . 1SS 4H K GHD 41 3 4 # L
2. 5. BESKSEE, LS E &
IGF-1 [l F BTG4 E L (P>0.05) 5 1fif
RAGYERR 4L B LEEIZIE A P3 FI HiSDS & Z KT
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ISS4, ZRAHGIT¥E X (P<0.05), 5 GHD

HBIVERBERIEEMT 1SS 4, H&T GHD 4,

HILBZEF TG FEL (P>0.05) o ety ZRWAGIE X (P<0.05) . L&k 2,

*®2 BEEMRFAS 1SS & GHD Al REHEA LB

(xxs)

4 4] ALY RE Y

o oA M w
BB (%) 10.5+29 11.3+35 11.5+29 0.69 0.51
W25 S (cm) 128 15 128 +15 126 £ 17 0.08 0.93
AP3(cm) —4+4 -7+10 -10£5° 3.48 0.04
HiSDS 26038 -31+138 -37+1.0° 3.32 0.04
A B (om) 45+4 45+5 44+ 4 0.80 0.45
HEIRTE (ko) 3.0+0.3 3.0+03 3.0+0.5 0.06 0.95
LHHE (em) 169 + 5 1705 169 + 14 0.15 0.86
FEEEF (cm) 1576 156 £ 5 1589 0.70 0.50
AR IR A (ng/mL) 22.3+10.1 64+24 10.1 +4.6™" 35.85 <0.001
IGF-1( ng/mL) 115 £57 98 + 55 102 + 43 0.78 0.46

T: [AP3] 5 R R AR e RV PR B 8 3 1 A OB 25 8 s [HiSDS] Brmbn 22050 5 [IGF-1] B AR E R T -1, a /R 1SS

b4, P<0.05; bn GHD 4lHb4:, P<0.05,

2.3 EfEMEFASEILNIERFIESISHE

38 il LAT YL R T e hT, PR 6 Bl
(F3), KN 16%, 115 4 BIEFNLEAAE(TS ),
1 BIPERR R B 5% (DSD ), 149 18- =IRZESTE,
4 ) TS BILBRYI EA B AN, ARG RRHE
PR —5, YR B R HIE, #5124 DSD
(R — i M B A /N R L, Yt A TR o B
7N 45.X(7)/46,XY (43), iF— 04T HE I - A R IATEAE
REANRMPEIRAL, G R RE SN 18-
RGBSR RIL, 7%, g
AN TERZAE . AR BRI,

XF 32 ) b /N BOLIEA TR A, 2 BE 6
BIFFERE N TR (£3) , KMHFER 19%, 642
5] Noonan Z# &5 1FE (NS) , DL B Prader-Willi Z£4

fit (PWS) | Bk FURSF IR REWURAE (PHP) |

BEREAS (ACH) | & H RS9
THi G K H AR (SEMD) 2 1] 2 5] NS & JL
o B 1w, R JLIG R R R SR, 2
P AR L R 2 B IS ABL TS, i 6k PRI AS: 00 i 5 2 i
PTPN11 2875 fir 8, PWS [ LK I B b R% /)N

R ARBICRE . 08T S5 AR AEAN K
5, W AR 5 2 B AR BT 1S
A (' methylation-specific multiplex ligation-dependent
probe amplification, MS-MLPA ) 450 %& B £& JL Y (4
A 15q11.2-q13 DX IU7E 78 S i AL (100% )

PHP. ACH /& SEMD & JLBR 5 # 5%/, BI777E
A T R B 1Y) B W O, (L K PR WU 552 A AN [ 1Y)
BEDA 5
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R 3 BEUERFASE)LBGREER B EF T
LT Il ARAFAIE PRGN 72Dy FE RGN
TS
Jatsl 1 BN, IRIUIERE . EE R, J5APRE. 45X -
B AN
Jpatsl 2 BN AR BT . BHERREE 45,X.inv(6)(p22q15) -
Yt 3 BRI 45.X/46,X,7del(X)(q10) -
St 4 SN P 45.X/46,X.i(X)(q10) -
DSD SN AR, EIRREAR 45, X(7)/46,XY (43) _
18- ZIRZEAAE BRI, R 20E . ISR 47 XX, +18 -
NS
sl 1 BN AR, SRR KE 46, XY PTPN11;NM-002834.3:¢.992A>G ;
p-Asn308Asp:EX8:Het: 4tk ) ZS AR
Il 2 BN SRR T JERBRME. BHERE 46,XX PTPN11;NM-002834.3;c.182A>G;
7S (e S =1 p-Asp61Gly:EX3:Het: 5% X 578
PWS MR/ BT IRBAERE . UBET s 2 - MS-MLPA #5 I £ 2 & & ¢ @ {k
FMEIER KR E 15q11.2-q13 RIS AEAE 5 H 34k (100% )
ACH YRR/ B GE R . SR, DURE/N ER - FGFR3 L . 1138G>A (p.G380R ) 244
BHA . =X . TR A 5L
PHP BN, B, 4. 5% (k) B, 46,XX GNAS B:H A1 3. 4. 6, 11 f113 X
SIS BIET % WORESME A Ak
SEMD BN, SR, . e (b)) 46,XX ACAN ZE[H ¢.512C>T( p.A171V) 455878

T [TS|HEINZEEAE; [DSD] PERR & 5 50 5

B R E A4 [SEMD] S RBHRVE R TR A B AR

3 iTfig
g1 B MR /IN RS 4%, SRl UL o
45 1SS, GHD., HARAR DI BEIRAE . TS . &
WF ¢ @i LLISS 5 GHD 513 1Y J 41 5& /N b £
W, 4350 41% F129%. %528 A4 P fGHE 1Y
TRINT 265 51 5% /NAE 199 R 0 A7 AH — 250 (1SS oy
42.6%, GHD (5 21.5%) . BETE4E " 438 A9 1 4R
VT HLIX 270 %% /NVEE L, GHD few UL, 5
55.56%, LM ISS, 5 30.00%; ZEmeiss 1R
T ) _E 1 1496 %8 /INE S R 534 i s GHD 659
B (44.05% ) , 1SS 504 f] (33.69% ) o W] UL, AN
[F) b DX 55 | B A1 /N s PRI E4 LA 1SS B2 GHD die
D, AF G B 2 KRR St A A

SR NEEA S EBR N EZ —, A
WFFT R, 204 180 AFEPRI o5 A8 S g Bf vy 12
ARG a5t A P s A2 T BB AR /NI B = KR
P, 5 BEAE E A g 45 S e 22 5 1Y —
D7 T2 B 5 505 A /N A R s AL M B
FARIE B S Bk, BB AT A A N 35 A% PR
(LA I I, AT B B AR /N MG H AR IR 2 B,

[NS]Noonan £5 &1 ; [PWS]Prader-Willi ZEG1F; [PHP] {t: HUR S IR DI EVGEAE ; [ACH]
“ST TRAHEA TG

DR AT SR A% 5 0 I AR ARG 285 X LA S 5 5 — T T
T DA I A i B 5%, E AR B MR IZ N
L RS — s PR 25 5 T2 BURi2 R
1SS AHFFE A PE3AAE T 3k Yo (AR A% R o3 b B 5
RN 12 T — 28 S 305 M58 /N 1 55 DL A5 1 9
i o

AW RR , BB AR LSRR |
Hen. AESKMIRE . AR5 & IGF-1 5 ISS
ZHF GHD ZHAH L, ¥R UL 35 25 5, st fe
YRR A L AP3 I HISDS B EML T ISS 4H, 15
GHD At RG24 3 X, X 5IATHIE IR
MEE—5, WL, XA E SN EIL,
FEBRAN GHD J5, A BTl 2k Ay LI
Wi2Wi. W T HEns A Mo AU G5 X 0
DA L A 98 AN & B0 T W] RE B 7S 38t A4 PR 93 1) P A
fehr, BRI AP3 A1 HiSDS, {HHAZ|H 4 FEE AT
NBILTFT L A, AR KA
ifF5% -

AT ST Y o R S LRI Ry Lok, Horp
2 1 B EA TS BRI e, Hofth g LAEEAM T
AR . X 18- ZARZEAAE, SCHkRIE,

385



E ARyl
2019 4F- 4 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.21 No.4
Apr. 2019

12 50% B BILAETE AR 1, 5%~10% 19 8L
M 1A, AR 10 2 F LA T i AR T
FE N FH Y R AE R A B R B T — B 13 % 1 18-
SREEAAEERIL, IEELIG IR EB IR S, AT
{UREFRIR AN 7 R EUR 2 . "2, HAh, i
AATYe O ARAZ R, St B AR/ N L HAE
EREEIRIT, WAEE—E X, PF5ERH DSD
FECE R A B A M AR G XU 3, T A 30%
~47% "B I B LTE RN A KIS R IR R T
PR B R G LAk Ay, LR AT MR DTRR
ARo BN, AW S B LB 2 0,
EIG PRAFFAE Ll 2 5 S . BRI 2 ¥
TCA SIRTT I, (AT 3 A I 66 12 mT (g ik
WAERE, Bia R,

RIFFRMAETEAR L ZA4b . B, M T SGA.
CDGP J¢ RTA 512 (%) B b 52 /N /Lo 191 s /b
s ARG B, TR AS B 2 A0 HO A8 T 38t A% P
205 1SS A1 GHD 425 55 . A e TRATR gk skl
il PORFEARE, TRAMEZAL,

i b, LRGN E 2, BRISS K&
GHD 4, AL P90 AT S0 B b 8 /NS 25 20,
USRS e g o A A% 0 43 A B8 3 PR ARG 25 5 U 2
W2, HH, BALHEIR IS MR/ N IR T W
ANTR]F A5 RS 350 BRI o AR IR SE R
XTAFTE P 0 B M RN . B BRI SRR IR S Y AR
L, REH BTG A A RS, DU L
il R IRIT TR, IR L S R
%, RIFERE .

(2 % x W]

AR o LR R N s A A 2 IR Bk L2
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