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[ Abstract] Affecting the skeletal development of children and adolescents, pediatric osteoporosis is one

of the common causes leading to severe morbidity and reduced quality-of-life in children. Osteoporosis has a

complex etiology and it may be divided into secondary and primary types. Secondary osteoporosis is more com-

mon with causes including long-term use of glucocorticoids, malignancies, cerebral palsy, muscular dystrophy

and systemic lupus erythematosus. Primary osteoporosis is mostly rare, including osteogenesis imperfecta, idio-

pathic juvenile osteoporosis, cystinuria and Marfan’s syndrome. The characteristic of osteoporosis is frequent

spontaneous fractures. In growing children, their skeletons have great potential for recovery and remodeling. Thus

an early detection of osteoporosis may prevent fractures, improve bone deformities, preserve joint function and

enhance mobility. The aim of this article is to review the research progress on the etiology and treatment of oste-

oporosis in children.

[ Key words] Osteoporosis; Surgical Procedures, Operative; Child
Fund program : Natural Science Foundation of Sichuan Province (2022NSFSC1517)

DOI:10. 3760/ c¢ma. j. ¢n101785-202303050-016

WA BT KO- AL T A T L D AR
FREAN A E A . AR LR MR 6)T , i BE S
SR ISR T R BRI DL ShRE D TR
TR AN, BN 90% LB i AILIAZAE 18 27 FiT3R1R 1Y,
1ML BB BRBAMAE 2 S5 A AR TR S5 AL,
JUE B TR FAAE 19 16 B PN 2 AN TR, mT Btk 4% 5936 97 7 U
FRo BEAh, i T L AR AL T A KR 7 R 28 A v 030, R
SR I AR AT, X B R A AE AT B AT S B, e
PG RAFAO KB B9 A A R B T L2
P20 R 00 2 4 2R T (ko g o ) TG o 24 i

D A0 A T (R R B I AR RO T 2 L T A R
B, E RO B AR 2 sh A L B AR
FEIGTR Y Z B 2R ARSME R 52 B kB 32 A0
AL E T (receptor activator of nuclear factor-kB, RANK) -#% [H T~
kB Z AT LI T AL (RANK ligand , RANKL) - B {471 3% (os-
teoprotegerin, OPG ) i % /2 1 7 & i J& I A0 -5 8 o 993 1) o
TELH R Sy , Fovh % 4 e /F RANK-RANKL-OPG 5 #% 1)
FAWFFE RS2 O3, TR Sy 30 3 400 o S5 3800 0 4 e ) 3 2, T
VAT 22 5 W S MR VSO 1 9, AT 2 47 4 5 A B A
B EPRS  EEAE R . AR SCE LS A R T



- 690 - WaBRAN LS 2023 £ 7 A 22 5% 78 J Clin Ped Sur, July 2023, vol.22, No.7 |G

AL, %o L ST A RE 55 PR BRI T A TERIR

— JUEE BUSAME W E 2 Wy 2

HETAS R 4E S B L3 2 Il 25 B oG — i,
PRAy LB A TR A R R T I S B 2H S BRI
EEE R AR AP, TR L B R S A AE 1 LB
Zl2 7100 2013 4 [ [ I R B I % 4 ( International Society
for Clinical Densitometry ,ISCD ) 4] 2 JE 5 JL 55 B Joi i #5 hE Ak
AL, LI BN 112 W 0 B R A A A P Y —
4% OBJLTRFBHEACE P BLE R, BTN 82 o 0
JEA THER I AR PR 3T s @ TCAMA s M1 5L T, 10
ZUNILE AR T 2 i KA a3, 23019 2 LI
HRBUAMIE T 3 W B DU B B 3, T3] R il PR AS: A5 %o L [+ 1
L R AE IS JLFE 1 %5 2 (bone mineral density, BMD) 1Y Z {H <
=2.0M R b LB B BRBAAE , B TR R I A R
g S0, 2 b AR SR BMD HlF 5 4) & 4 (bone mineral
content, BMC) o X} T B & & I Ak A & 6 05 T 2ok
HE YT LI, N BE PR BE BB AME o HEFEXT X R ILEAT
BMD 5 BMC #6300 ™' o Ak X £ i (Dual Energy X-
ray absorptiometry, DXA ) F_F- ¢t 80 AFAC A, J& H Fir4s:
BMD () 3230 7512 , WA E A8 W B SR B A (1 b ifi 7
DXA AN Ji? PR 1 1o 5 2R 20378 B RS [ RO 2R S5 40 )5, e
M S B WA A 1 % R AL, )L EE DXA KA kB Z
E/NT 2.0 fRRH % LR, AT RE T 2 Z R T 9. 5
B UL LR AN G H 52 DXA K, PR SA 6 25 2R Bk /b 5
—MIZHRUE, AR ILZE — AT LA X ok,
o1 ML 2R 4 FEME R S AR [ PR PR B P2 @
IR AR

=L BBAAE 14 5 LI R

R DR T )L BE B 5 A G O A A M B R A
FG R BT A AE 2 28 J5UR PR B B A AE 22 | g Kk
PRI e T 3850, JH PR BB i PR R L s A Ty I 1
BT LB S A B O A AE S S AN AE ((osteogenesis im-
perfecta, O1) Fl: & 1 5 /0 4F & SR G WA AE (idiopathic juvenile

osteoporosis, 1J0) o OT & — Pl it £ 4 45 4 AL Ui , LAY 32 0k
D BB TERG IFAR B R A A O T BURRAE Il R AR B
TR IUBE F 05 % B A RT3 R L O [
AL 22 h T B AU R T BRI 52, 3R
HRMETER . HATE £40Er Ol BUR B A 20 KA,
T gt T BRIt ) S I RS s 2 5 1 B st 1
PR B AL S, T 20 T 2R J 2 1 5 ol 2l 8 4 ke
. 1JO (1 &% 24 1/100 000, TNFRSF1IA \ TNFRSFI11B n]
A SO LI, O i 15 11 00 R R Joi e 6 22 0 2 )
it T HERR ISR B G A BERRS o [BLAG AR —RTE 8 ~ 12
% WD I ARG T B AL R4 e 4, A K
i, K> BILEE AT F WA /] AT %M, D B0 H AL
WS 247 DRI, AN BB B 2330 i 20 e >

JUEEAR S M TRBARAE (19 55 5 B, R PRAT 72 fie
W2 LB K O A OB OB A o 4K & P TS s
SE (A I £ 2R 43 o = R 2, fre e WL A2 K 25, fldn ik
S fe DR B2 iR ALST 25 DU 254 55 S S0 1
FAE 5 LRGP B 0 A VR o i W5 A8 1k I
I EPEIR A 5 R LZE AR M S AT Y T 2 A
P IGRE JIUE R B2 U 2 3 BUR IR B BB AR AE
DR S A B RO £ A7 2 P AP R FE G P 2, A
GEPELL PR 45 4 B S MO i I IR G, AL
T KIPTRBER I F o A R MR B B AME 7 ZEAEVR T I
R 14 T P AR S 0 A P 1 R G B, SR T B s
0 4 R IS PR PO AR B9 2 15 i RS R AP B A
FRB

= L B AR H AT R AT H B

JUE RN DA OB AMIE B3R YT H bR 270 A BUHE 14
BT, T OB B B B B R R A AR O A A
IIfE TG BRE ST LA BB o R Bk A T I G B B Be e it
BN AT RE 22 AR LR BT IR L s B e H
i, SO LB B BB ARE R T 22 Bk (48 LB AR /L
IR N LERE UL S LR iR T Dk o JLELR SO

R JLESUR B BUGAME A P O 25 A HL R gt £ 7 =X

Table 1

Etiology , pathogenic gene , pathogenesis and inheritance mode of primary osteoporosis in children
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