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WE. (B8] STmE2s R e R LB RAAE S E R . [FiE] AR 2016 4 1 H—2024 4F 1 JIiam) 322 il
ZETR i B LA AR o 4o 4 ML KB sh D g 43 9 (gross motor function classification system, GMFCS) | M B Ashworth 434%
(modified Ashworth scale, MAS) FIBE kwWFe 43 bt (migration percentage, MP) 43#H, CEIAIEIAH NG IR SGTERE S X
MP S51IfIR . SRS AR b T A C AT . 47 208 8 AT, TEMAHCE ZER RN (&R ] #BAIE GMFCS 4
A, FHA T 57 B (17.7%), 1 9% 92 ] (28.6%), I 2% 82 i (25.5%), IV 2% 60 5 (18.6%), V 9% 31 f] (9.6%). #4
MAS 74, HA 19022 5] (6.8%), 2 4% 131 B (40.7%), 3 %% 127 ] (39.4%), 4 %% 42 ] (13.1%). i MP 541, He<
20% 2 42 ] (13.0%), 20%~30% 4 109 ] (33.9%), 30%~40% 41 90 ] (28.0%), =40% #1 81 ] (25.1%). GMFCS 5 MP
HAWFIEME (7=0.621, P<0.001), MAS 5 MP HA BEFEMX (7=0.694, P<0.001), NSA 5 MP HA WEEME (=0.701,
P<0.001), Al 5 MP BA BFIEM M (r=0.682, P<0.001) . MP 5705 | AR | PRSI, AR KA Be A 8 0 1 35 A o6
(P>0.05). ZICEMEZARIHTFERN Y (MP) =-49.095+0.540X Al+4.887XMAS+0.326XNSA+2.291XGMFCS, [£5i18] GMFCS.
MAS. NSA Fll AL & E2R BURHE £ LI E SR AME I AH DG 2 .
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Factors related to femoral head lateral displacement in children with spastic cerebral palsy // LIU Gang, BAI Hui—zhong,
DENG Bow—wen, YU Rui—qin, JIAO Yong, HU Chuan—yu, REN Jing—pei, ZHAO Yi, XU Lin, MU Xiao—hong. Dongzhimen Hospital, Beijing
University of Chinese Medicine, Beijing 100010, China

Abstract: [Objective| To investigate the factors related to hip dislocation in children with spastic cerebral palsy. [Methods| This
study involved a total of 322 children who visited our hospital and were diagnosed with spastic cerebral palsy from January 2016 to January
2024. The gross motor function classification system (GMFCS), modified Ashworth scale (MAS) and femoral head migration percentage
(MP) were used to hierarchically compare differences in clinical and imaging indicators among the subgroups. The pairwise correlation be-
tween MP and clinical and imaging indexes and multiple linear stepwise regression analysis was performed to evaluate the role of related
factors. [Results| According to GMFCS, there were 57 cases (17.7%) in grade 1, 92 cases (28.6%) in grade 11, 82 cases (25.5%) in grade III,
60 cases (18.6%) in grade 1V, and 31 cases (9.6%) in grade V. According to MAS grouping, there were 22 cases (6.8%) in grade 1, 131 cas-
es (40.7%) in grade 2, 127 cases (39.4%) in grade 3, and 42 cases (13.1%) in grade 4. According to MP group, there were 42 cases (13.0%)
in <20% group, 109 cases (33.9%) in 20%~30% group, 90 cases (28.0%) in 30%~40% group, and 81 cases (25.1%) in =40% group. As re-
sults of pairwise correlation, GMFCS had a significant positive correlation with MP (r=0.621, P<0.001), MAS had a significant positive cor-
relation with MP (=0.694, P<0.001), neck—shaft angle (NSA) of the femur had a significant positive correlation with MP (r=0.701, P<
0.001). In addition, there was significant positive correlation between acetabular index (Al) and MP (r=0.682, P<0.001). However, MP had
no significant correlation with gestational age, birth weight, sex, age and admission weight (P>0.05). The multiple linear stepwise regression
equation was Y (MP) = —49.095+0.540x A1+4.887xMAS+0.326XNSA+2.291XGMFCS. [Conclusion] The GMFCS, MAS, NSA and AI are
related factors of femoral head lateral displacement in children with spastic cerebral palsy.
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PER 0, EERIOY B Mz sk . Kk
FEl 5 06 7= LIk BB SRR 2.0/1 000~3.5/1 000 1,
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B R AL i MR N B E AL —, i
76%~80% "', FHLRUREAE ALK Sy o WUA 2R e
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FRERESR — R ULRTIE , (UK T BN BL 0 BT
SR, 13 W) L2s B O T A o HEAG
PLERARRINRZTTH R, He, PR L
RTINS Syt v, BERENLZE 45 R 8 5G9 e
i, KIIGSFZR L8R5 SEURE NI ; H
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R, HMFEHEALEFE . Penner 5 7 ik
B, FARIRNEE ) LA ek R RS, Jung
G RIL, B BE SR 5 5 (femoral head mi-
gration percentage, MP) ¥, 8 JLAE IS ot & B0
Wi HIEOCTY A 2 e 2 BB RE B LAtk T — RIIA R
s, P, FNZEOHR B A BA R S

S N9 AN 7 R DI B = VAT O S el AR
. W TR AT AL, R R TR A
AR HRER R AORE, AR
A5, S WA TR AFAERINE . ABIFSE
PR ZE A I RE LB fE R R R, Tl MP 5
AEIE MR VAEIRTE . R MLKIS S RE ST
(gross motor function classification system, GMFCS) ., T
i ot B Ashworth 43 2% (modified Ashworth scale,
MAS) . #EF145 20 (acetabular index, AI) H150 T £
(neck—shaft angle, NSA) FYICE, A TG IR 17 A& e
PR A TEDE o

1 #EREHE
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(1) MP: DA#EFIA F&AE—Hed, HAIMIK
BRI (A) SeskiR (B) MLEAL 100%
BIA eSS mBe H 43 e s (2) NSA: B S 4hS5
JBeE TN Z DR B F EERR ST 5 (3) AL 38
PR Y TEACR TGAE — I mP g, F
WY TEACE T0S 5 R Ah - sk, WIZAHzE
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A X LRnt, BEFIWEN, REEE K
S HAMBARI SR, RS TR o I F AR E i 5
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B 1L BRI E . la: MP; 1b: NSA; le: Al
Figure 1. Imaging measurement of the hip. la: MP; 1b: NSA;
le: AL

1.4 MRS

BIL— Mookl ARy . AR ML A
REE . ABERE K GMFCS 504 . R MAS 534,

GMFCS WS ARG 5 %, 19 A%
BRHIATHE, 7E5ERUE MR hiz sh45 15 Lz R 11 4.
AT AT A B 2 AT A, FEE MR X N AT AE 2
R T00 2. [l SR BhERMRATAE . AE=SMRIRE X N
IEZW; IVR: ASGBZiR, it



EURKESE AR |
202546 H

TSRS
Orthopedic Journal of China

Vol.33,No.11
Jun.2025

TEZE ML X N A SR s 8 iA T2 s v 9. Bl
MR BIEARWES T, A SRR EHZ R

MAS 234500 5 9% 1, 0 %% . JCHLIK J1 iy 3
Jns 1 g MUK RS RGN, A2 BER 0 Bl A
TE TG Sl ] 2 A Aot St B e /NG BEL 7 8 R 5 4R
FEFREI; 1+9%: WUSKJJ B2 EEsE N, FE 21 % 2hi
S 50%3 Bl P B8R R A, SR HE T IE 3
FI G S0%¥ 28/ NABE 15 2 9. WLk J13ciH &8
g, I S I SE G WLk 345
WY M, A Az RIS R S kR sl 3 9.
Wisk e ey, Y shifxE; 4 % wmE, %2R
TR0 Sl A S IR EDIRAS . ANRETE SN
1.5 SGitsahk

i SPSS 26.0 A Bl A 1481t o0 b . e
BARUL & x5 Fon, ITEERIDIBIE (B aL) %
7No 1% GMFCS 734 . MAS 434 . MP 43¢H k470040
Fb#, THEGORER SR R Ty 225081, W LR A
LSD ¥ ; THEERER R RS . MP 5 H A AR 17

PR AH 1 Spearman 43 8T . DL MP S RIS &, Hifth
Ry AL, 17202t A0 Ao, M4k i 7]
HZREL B RN, RN AR . B P<0.05
hZEFAGEE

2.1 RS

322 iR 28 AU e LA B W AFREIE S 5 53
Br, 45 GMFCS 7340, Hph 19057 ) (17.7%), 11
2% 92 ] (28.6%), I %% 82 ] (25.5%), 1V %% 60
B (18.6%), V 9% 31 {4 (9.6%). R4 MAS 7341,
Hr 1422 ] (6.8%), 22 131 #] (40.7%), 3 %%
127 ] (39.4%), 4 g 42 5] (13.1%). AR5 MP 5
g, Hdr<20% 41 42 ] (13.0%), 20%~30% 41 109
% (33.9%), 30%~40% 2 90 1] (28.0%), =40% 4
81 %l (25.1%). HARZERWFK 1~-3,

R 1. 322 BIBILEE GMFCS S4HELE
Table 1. Comparison of 322 children grouped according to GMFCS grade

E =270 194 (n=57) %4 (n=92) I %4H (n=82) IV 241 (n=60) VA (n=31) P1E
28y (], % +5) 32.1£2.9 33.3+4.2 32.543.5 33.1+4.6 32.0+3.2 0.245
HAERTE (g, 7 +5) 2 618.9+868.0 2297.3+739.3 2420.2+729.9 2 423.8+857.8 25 25.8+328.6 0.145
PER (19, B3/4) 42/15 62/30 64/18 38/22 16/15 0.058
AERY (¥, 7 +9) 9.1+3.4 8.0+3.2 8.4+3.2 8.2+3.0 9.6+3.4 0.074
ABATE (kg, % +5) 27.3£11.2 24.2+10.8 25.7£12.0 24.8+12.0 27.0£10.2 0.485
MAS ({3, 1/2/3/4) 17/40/0/0 5/44/43/0 0/34/48/0 0/13/36/11 0/0/0/31 <0.001
MP (%, X +s) 22.2+5.3 30.849.7 30.47.6 43.7217.6 60.2+16.2 <0.001
NSA (°, & =s) 146.7+11.3 156.5+11.9 153.7+12.6 161.1+13.2 170.2+8.4 <0.001
AL (°, & ) 18.545.4 23.847.3 25.4+8.1 29.248.5 34.9+8.5 <0.001

Fz 2. 322 B LIk MAS AR
Table 2. Comparison of 322 children grouped according to MAS grade

b 1 %4 (n=22) 2 %M (n=131) 3HA (n=127) 4P (n=42) PAH
Zpi (J&, & +s) 32.5+3.1 31.8+3.5 33.8+4.1 32.4£3.8 <0.001
HERER (g, & +9) 2 350.5+869.0 2383.6+832.4 2 473.7+742.2 2492.9+481.2 0.699
PER (191, T 14e) 17/5 88/43 95/32 22/20 0.040
Y (5, X +5) 8.7+3.7 8.8+3.4 8.7+2.8 9.6+3.4 0.320
ABETE (kg, 7 +s) 25.0+12.4 26.4+11.9 23.9+10.7 27.8+11.1 0.145
GMFCS (fi], VIVITI/IV/V) 17/5/0/0/0 40/44/34/13/0 0/43/48/36/0 0/0/0/11//31 <0.001
MP (%, & +s) 20.8+8.7 27.3+10.8 36.0£8.6 59.1%19.2 <0.001
NSA (°, % +s) 148.6x15.8 151.1=11.6 159.2+12.5 167.2+11.4 <0.001
AL (°, %) 19.1£6.4 22.0+7.9 27.3%7.5 33.3+8.9 <0.001
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Table 3. Comparison of 322 children grouped according to MP

EiEtan <20%4] (n=42) 20%~30%41 (n=109) 30%~40% (n=90) =40%4 (n=81) PH
ZEi (JH, % +5) 32.6+3.6 32.043.5 33.2+3.9 33.1+4.2 0.090
AR (g, & 5) 2 529.3+802.2 2391.7+785.9 2361.2+708.3 2510.9+761.7 0.452
PER (19, B3 /%) 32/10 74/35 65/25 51/30 0.409
RIS (B, 7 +) 9.5+3.4 8.6+3.3 8.6+2.8 8.9+3.4 0.670
ABERE (kg, 7 =+s) 28.2+11.9 25.5+11.4 24.1+11.4 25.7+11.0 0.284
GMFCS ({3, VI/II/IV/V) 21/10/8/3/0 32/39/30/8/0 4/31/39/13/3 0/12/5/36/28 <0.001
MAS (f], 1/2/3/4) 14/20/6/2 4/92/13/0 3/13/71/3 1/6/37/37 <0.001
NSA (°, & ) 139.1+10.8 150.5+8.7 160.8+9.4 167.7+10.7 <0.001
AL (°, % s) 17.0£5.0 21.7+6.7 26.8+6.9 33.048.1 <0.001

22 MP 5HABFERWMAH T

MP 55 Ho A R 2R PG A G A SR L3 4. 2
WoRZEWE . AT L RS AR R ABERE 5 MP
%ﬁ%*ﬁa& (P>0.05). GMFCS 5 MP H.A5 i 3 1EAH

WLk s, 2oLt A RIA TR . Y=-49.095+
0.540%AT+4.887XMAS+0.326XNSA+2.291XGMFCS .

F4. MP 5EHMAZMABXRST

Table 4. Pairwise correlation analysis between MP and other

¥ (r=0.621, P<0.001); MAS 5 MP HA BFIEAH R factors
(r=0.694, P<0.001); NSA 5 MP HAF BEFIEHE (= 1545 r P
0.701, P<0.001); Al 5 MP HA &3 EM XM (= 2ty -0.016 0.771
0.682, P<0.001) . EER NG 0.060 0.280
2.3 ZIeMEB A S HE 0.075 0.181
KH P<0.05 HBEA, P>0.10 JyF2 HFRUER Step- AR -0.081 0.147
wise VE, BB HAN R AT AL, EAM LAY NUALES -0.045 0.420
R=0.655; 7 E “MAS” A3k, R=0.758; & GMFCS 0.621 <0.001
Eﬂ:‘ f§| ’E% “NSA” Atk , R=0.797; U_E]ﬂ} lé| 7rr I=A MAS 0.694 <0.001
“GMFCS” A, R=0.806, J5 F&As &Lt 407 24 NSA 0-701 <0001
B, F=146.914, P<0.001, £ CL&MEE L BI04, Al 0.682 <0.001
5. MP 5EMEZRKN S TLMERS ERSHT
Table 5. Multiple linear stepwise regression analysis between MP and other factors

A 7R EIEEY 9 FrifiR SE AR EACIVEER 18 P{H
RO -49.095 6.336 / -7.748 <0.001
Al 0.540 0.074 0.305 7.285 <0.001
MAS 4.887 0.955 0.251 5.116 <0.001
NSA 0.326 0.046 0.282 7.075 <0.001
GMFCS 2.291 0.637 0.180 3.595 <0.001
WAL (590%) " HHY, MEIK b IKAE MP X
3 30 1’ WAL AT 9RYY , EEAFR IR . AR
PEFAR ", MP 2—IA 5¢ H R BUHEIR, EiisH
Wz ik 2l X &R, CT 4%, H WA bR, B2 FH T R o A A DG 1 W Iy

X KA RAS R, HIFRERZ, 1980 4F,

Reimers "7 JETH 4 X £k F, #2H MP /& 5,
RER LA I Sk FNAE T A B O R o RIS MP,

KT WIEHR (<30%) . Pifi (30%~89%) Fi
964

Fs R, ATt s MP AR s 4, dd i
S MR RF AR, WIHRI MP BEREAY G
WA, S OB A 1 14 A A AR B Al

JERIBEFE A B, WO e BAAEAN 4. —
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TR OG5 W 20 AEREVIF &, o BILE 2 %
Af 2 B A . Terjesen 55 1 & B, BAAIH
14 FlBE AT 4 % 5 A I 1 3058 4 R b
B, ABAIIRKEEV &I, MP HR¥IH 20.4% Tt
2 34.0%., —HWCFRETT 11 AR R B, 25%10)
AT VI 30% MP & JEZE 60%, 10%I7) 4 )Lk
LR AL > X HEIR MP Bl 5 4 % 15 AT
& (BRI REH], MP 545 T AR X
XARES RILRHSY 10 BT (171 4)), AH7E
ARSI A A T8, RS, AR A, 7EE
A LA, MP SRR TC I ARG . 2R
VIRIEFEHe AN [0 ) s 28 ) LA IOt 67 A 230 0 1 3%
225 S S ARG AT

WP AR, REMGERER BRI, AU
HAE P LINRE & A2, (R A3 T RE R LAE T35
ARHFFE 32005 R 33.2 JE, SEXHAERE R 2.4 ke,
Sizg5e MRl BT INRE B LEEC T R BS54
AR E S R AOIFFTE D . Okuno 45 2 4 A 81 fiiz
SR RKRER L, 20 MP 52208 | AR E 6
R, RIS B AR E AN &8 2 Rt R i B L
RO AT SR P R . ABFIEERTE 228 S Hh AR AR T
LA R RERE A () G 2, I AR RPN
PLAEAE i AH G

GMFECS 43 G AE R —Fp B WL IEA il e 835 HHL K a2
SIUIRERYTERR, BETEZIH . GMFCS Sgiikm, 18
Tz UIREMZE . XA GMFCS %584% 8L MP i
JR R LB R B, GMFCS T 4% & JL MP 4E 14 K
0.2%, 1 V g JLAERK 9.5% "', AW ss 3
7N, GMFCS 434 MP 34 i) — ANl 7 s s PR 2%
TAh, BT HRA IR, AT R S8 AR A N T
e, SRR AR B R R L |
B TCE, ERMINK TR BEIENL. P
WL AR WL 5 o B IURE, KA T
ARSI NS BB B R NI, T sEma s bR Lk
H., FEOMNRMMI TR WU B ALK T A4,
o RO HE— LN, BelE Sk sbaEhn, I
KATWAAL 2 AT IER L, = GMFCS 4390 L
HARE AT ER R R AT E R, X T HiH
(N R, e U B 2 & . I, AR
WFFEINR, SRAERMIKAZ SRE 1 PR 2 AL R ek 1 4
A o

AT 52 UM B I T G TS /K7 H 2658
FAAP G0 i P9 SR T 2 (R 4R BT TR A A
FE o AT A LA SO B 2 B GO, SR

REARMFEIER, AL & SHALE AN RM
oK oY I R RE R L AL R MP I E R R B,
Al 5 MP R IEME, A E M2, W7 K
FEEE L ORBFIE B, AT R MP BRGNS
XALIIE T HEE & BN B2 s a i & A4 . (615
TERA, SR Ry R B i i A s
WA G AE B h O LAY, 3K P RE S 52 MR AT I 52 11
HERTE 7

NSA 23 3o 0 1 28 2 e o0 26 19 B 2R RN
o B S vl 5 e 5 a5 4 2 (B A A R
B, T LA e e S st ) 2 BRI T 1 100 o 5 71 R A
TR ZERAS R Ak & B OCT B WLRETE , FLRRE R
B3GR E T2 B0 AR, Rk . B i
SN E S . P, 24 NSA JhEgid, fiahBmie 1
FEHE ™ & ', Finlayson %5 ' &8, 7£ GMFCSIV-
V e L, #EANBI S WL A AR A, (HIZAT
FEIA PRI R0E PSP 76 o A 5 R 28 A o e EIE
TiX— WM. MP AR E R, AL R NH#EF &
IO, NSA HE/RBCE KBER G, 3 HE%E VI
5, AKARIEH, W E OGS 3 N, DASEEUK
SEERSE O 7 PR v TR0

ARWFFE LM, GMFCS, AL, NSA Fl MAS 2828
TR £ ) LG 49 IO S 2R s s KU R 3R . X —
B TN A G A SR T IR A A . IR
e, R 1A BN KU DR 2R AR 2R 10 i s LT I
O pe A O A A R R A AU, R L T X X
— LA T W R R . bAh, AT
AN RER RIS, RS RS IREAR I, Il
TEATR) USSP R T By AR, R R AP I
T TG AETT RO . 1Ah, KR T— R R
BRHBAIGE RIS, 68 TR AR, L
T 3 FEHE B N T A A N 5 1 e A Tt A
AL,
b MU S (SR P w IErRUIEN
fEERMAR X ERAGTSR . SR . RS RIR
BORGR . RROCEE . ST e KBRS, STRERRT . RAE
Holies TR BT GOboT; WG (R, B, ST
0; bk SCEERR . 45 WL, SUEFRST. SCEWR . O
e
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