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Value of combining osteopontin and leptin with clinical features in predicting femoral head necrosis af-
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[ Abstract] Objective To explore the value of osteopontin (OPN) and leptin plus clinical features in
predicting avascular necrosis (AVN) of femoral head in children with developmental hip dislocation ( DHD)



after closed reduction. Methods From January 2018 to January 2021, the relevant clinical data were retro-
spectively reviewed for 130 hospitalized DHD children undergoing closed reduction under general anesthesia.
They were assigned into two groups of AVN and non-AVN. Basic demographics were collected , including gen-
der,age,side of affected hip, degree of dislocation, adductor muscle release, presence/absence of ossification
nucleus, vascular classification, number of blood vessels, femoral head perfusion change and preoperative ace-
tabular index. Height , anterioposterior ( AP) and left/right diameters of femoral head were measured. The influ-
encing factors of AVN were examined by unconditional Logistic stepwise regression. Receiver operating charac-
teristic (ROC) curve was utilized for examining the values of femoral head diameter, AP diameter and serum
OPN/leptin in predicting AVN. Results The proportion of patients with vascular type I in AVN group and
without AVN group was 14 (26.92% ) and 6 (7.69% ), respectively. The proportion of B patients with femo-
ral head perfusion changes was 28 (53.85% ) and 28 (35.90% ), respectively. The proportion of type C
changes in femoral head perfusion was 13 cases (25.00% ) and 4 cases (5.13% ), respectively. The diameter
of femoral head was (1.65 +0.26) c¢m in AVN group and (1.88 £0.25) c¢m without AVN group, respective-
ly. The anteroposterior diameter of femoral head was (1.74 £0.32) cm and (1.95 £0.29) cm, respectively.
OPN was (11.36 £3.72) pg/L and (6.52 £2.17) pg/L, respectively. Leptin levels were (44.29 +£8.35)
png/L and (28.52 £6.37) wg/L, respectively. Logistic regression analysis indicated that vascular classification
type I ,femoral head perfusion change class B/C,left/right diameter of femoral head <1.782 cm, AP diameter
of femoral head <1.856 cm,OPN =8.049 ug/L and leptin =38.075 wg/L were risk factors for AVN (P <
0.05). ROC analysis revealed that area under the curve for predicting AVN was 0. 851 (95% CI.0.788 —
0.914),0.787 (95% CI.0.711 —0.863) and 0.978 (95% CI:0.711 -0.863).0.959 -0.997),0.926
(95% CI1.0.884 —0.967) with a sensitivity of 0.788,0.673,0.885,0.788 and a specificity of 0.769,0. 692,
0.833,0.795 respectively. Conclusions AVN may be correlated with immature vascular development and poor
perfusion of femoral head after closed reduction in DHD children. Left/right and AP diameters of femoral head are
measured clinically. And serum level of OPN/leptin may be quantified to provide references for predicting AVN.

[ Key words] Ossified Nucleus of Femoral Head; Developmental Dysplasia of The Hip; Surgical Proce-
dures, Operative; Child
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Table 1 Univariate analysis of femoral head necrosis in DHD children
o PERI[n(% ) ] K BRI [n(%) ] JALAREE [ n( % ) ]
3] 5'e (x£5,%) = val % % V&R
AVN 4 (n =52) 23(44.23)  29(55.77)  1.72+0.48  28(53.85)  24(46.15) 18(34.62)  27(51.92)  7(13.46)
JeAVN 41 (n=78)  36(46.15)  42(53.85)  1.84x0.35  35(44.87)  43(55.13)  29(37.18)  40(51.28) 9(11.54)
/X 18 x* =0.046 t=1.648 x* =1.006 x* =0.153
P1{H 0.829 0.102 0.316 0.926
o PSR # [ n (% ) ] (%) ] A 738 [ (% ) ] MR AT
el J A b I M %4 V#! (x£5,5%) (x£5,°)
AVN#(n=52)  52(100.00) 0 22(42.31) 30(57.69) 14(26.92) 18(34.62) 20(38.46) 4.26+1.39  39.25 +4.12
JAVN 41 (n=78) 72(92.31)  6(7.69)  45(57.69) 33(42.31) 6(7.69) 28(35.90) 44(56.41) 4.48+1.57 38.47+5.03
7k ! X =2.628 x* =2.957 x* =9.556 t=0.819 t=0.929
P1{H 0.105 0.086 0.008 0.414 0.354
pon AR5 BB S HEEBUE [0 (%) ] Ber ki Mk Aadite Mkt OPN R
A% B % C % (x£5,cm) (w+s,cm) (xxs,em)  (wxs,pg/l)  (vzs,pg/L)
AVN 4 (n =52) 11(21.15)  28(53.85) 13(25.00) 1.05+0.28 1.65+0.26 1.74+0.32 11.36+3.72 44.29 +8.35
Je AVN 41 (n=78) 46(58.97) 28(35.90)  4(5.13) 1.12£0.26  1.88+0.25 1.95+0.29  6.52+2.17 28.52+6.37
/X 8 x* =21.933 t=1.458 t=5.057 t=3.880 £=9.358 t=12.193
P 1 <0.001 0.147 <0.001 <0.001 <0.001 <0.001
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Fig. 1

femoral head diameter and serum OPN/leptin in predicting femoral

ROC curve of left/right femoral head diameter, anterioposterior

head necrosis in DHD children
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Table 2 Multivariate Logistic regression analysis of femoral head necrosis in DHD children

GEES BiE SE 1§ Wald x* {i PE OR {8 OR {8 95% CI
[lIRER i i3] 1.169 0.380 9.443 0.002 3.218 1.527 ~6.782
ARG e S SR Ry BLC 2% 1.043 0. 401 6.778 0.009 2.837 1.294 ~6.220
e kAR 0.979 0.355 7.629 0. 006 2.663 1.329 ~5.336
B Sk Wi 12 0.795 0.270 8.705 0.003 2.215 1.306 ~3.757
OPN 1.042 0.337 9.571 0.002 2.835 1.465 ~5.486
S 0.971 0.372 6.832 0.009 2.641 1.275 ~5.470

i OPN:EHFER s AVN: B sk bl il 3R 5E
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Table 3 ROC analysis of left/right femoral head diameter, anterioposterior femoral head diameter and serum

OPN/leptin in predicting femoral head necrosis in DHD children

Eiztan IR bR P{H 95% CI HRAEENHE REE TS
Bed kAR 0.851 0.032 <0.001 0.788 ~0.914 1.782 ¢m 0.788 0.769
B K HE R 0.787 0.039 <0.001 0.711 ~0. 863 1.856 cm 0.673 0.692
OPN 0.978 0.010 <0.001 0.959 ~0.997 8.049 pg/L 0.885 0.833
%R 0.926 0.021 <0.001 0.884 ~0.967 38.075 pg/L 0.788 0.795

E OPNHREE s AVN. B LBk IMEIRIE ; ROC: Z3UH TAERAE
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