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[ Abstract] Objective To explore the effect of ossified nuclei on avascular necrosis of femoral head
(AVN) in children aged 6 — 24 month with developmental dysplasia of the hip (DDH) and examine whether or
not DDH therapy should be deferred until the emergence of ossified nuclei. Methods The clinical data of hip
joint in children with DDH aged 6 to 24 months who received plaster fixation in Kunming Children’s Hospital
from January 2018 to January 2022 were retrospectively analyzed. According to the necrosis of the hip head at
the last follow-up, it was divided into; AVN ( + ) group ( Kalamchi-MacEwen type | ~IV),AVN ( =) group
(Kalamchi-MacEwen type no necrosis) ,The femoral head was divided into clinical AVN ( +) group (Kalam-
chi-MacEwen type II to V) and clinical AVN ( —) group ( Kalamchi-MacEwen type T or no necrosis) accord-
ing to whether clinical necrosis occurred ,and were divided into 6 to 12 months of age group,12 to 18 months of
age group and 18 to 24 months of age group according to operative age. The ossified nucleus status, gender,
side,age ,mode of operation, preoperative IHDI classification , preoperative Al value,and abduction Angle of the
affected hip were compared between the AVN ( + ) group and the AVN ( — ) group,and the independent influ-
encing factors of postoperative AVN were evaluated by multivariate Logistic regression analysis. receiver operat-
ing characteristic curve (ROC) was drawn based on independent influencing factors to evaluate its diagnostic
efficacy for postoperative AVN after DDH. The status of ossified nucleus of hip in clinical AVN ( + ) group and
clinical AVN ( - ) group were compared to analyze the influence of ossified nucleus status on clinical AVN.
The incidence of AVN,clinical AVN, redislocation and residual acetabular dysplasia (RAD) of the affected hip
in the 6 — 12 months age group,the 12 — 18 months age group and the 18 —24 months age group were analyzed.
Results A total of 221 hips were included in the study. The AVN ( + ) group had 54 hips and the AVN ( —)
group had 167 hips. In all affected hips,the incidence of AVN with ossified nucleus was 18. 1% ,and the inci-
dence of ANV without ossified nucleus was 37.5% . The incidence of AVN with ossified nucleus was significant-
ly lower than that without ossified nucleus (P =0.002). Multivariate Logistic regression analysis showed that
the status of ossified nucleus (OR =3.064,95% CI:1.486 —6.319) ,abducting Angle (OR =1.184,95% CI ;
1.110 - 1.264) , preoperative THDI classification (OR =3.821,95% CI.1.465 ~9.968) were independent in-
fluencing factors for postoperative AVN after DDH (P <0.05). ROC Curve analysis showed that the best trun-
cation value of abduction Angle for predicting AVN after DDH was 63.5°,the Area Under Curve ( AUC) was
0. 752, the sensitivity was 0. 500, and the specificity was 0.934. The incidence of clinical AVN in patients with
ossified nucleus was 14. 1% , and the incidence of clinical ANV in patients without ossified nucleus was
26.4% . The incidence of clinical AVN in patients with ossified nucleus was significantly lower than that in pa-
tients without ossified nucleus (P =0.026). The incidence of AVN in 6 — 12 months,12 — 18 months and 18 -
24 months age groups was 20.0% ,31.7% and 46. 1% ,respectively. The clinical incidence of AVN was 11.3% ,
25.0% and 26. 1% ,and the rate of redislocation was 1.7% ,8.3% and 13. 0% ,respectively. The RAD rates were
27.0% ,45.0% and 54.3% ,respectively. There was no significant difference in the incidence of AVN among the
three operative age groups (P =0.224) ,but the incidence of AVN and redislocation were clinically significant.
Conclusions The status of ossified nucleus,abduction Angle and preoperative IHDI type were independent fac-
tors for postoperative AVN in DDH affected hips. The appearance of ossified nucleus has a protective effect on the
femoral head and can significantly reduce the incidence of AVN and clinical AVN. However,with the increase of
age ,the incidence of clinical AVN,the rate of re-dislocation and the rate of RAD will increase ,which will lead to
a worse prognosis. Therefore, it is recommended that DDH treatment should be performed as soon as possible when
there are indications of reduction,without waiting for the appearance of ossified nucleus.

[ Key words] Ossified Nucleus of Femoral Head; Developmental Dysplasia of The Hip; Surgical Proce-
dures, Operative; Child
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Table 1

S0 DDH AR J5 & 4E AVN [ 5L 2 i
Single factor analysis of AVN after DDH operation

A AVN( +) 4 (n=54) AVN( =) 41 (n=167) X/t 14 P 1A
BRE[#E(%) ] x> =9.874 0.002
27(18.1) 122(81.9)
b 27(37.5) 45(62.5)
VeI (% ) ] x> =0.029 0.864
5 6(23.1) 20(76.9)
% 48(24.6) 147(75.4)
M (% ) ] X2 =0.062 0.803
s 30(23.8) 96(76.2)
pa) 24(25.3) 71(74.7)
ARUEHE(% ) ] X =2.992 0.224
6 ~12 At 23(20.0) 92(80.0)
12 ~18 Hig 19(31.7) 41(68.3)
18 ~24 Hiik 12(26.1) 34(73.9)
FARITA[H#E(%) ] X’ =2.538 0.111
FaE AR 26(20.5) 101(79.5)
AR ALA 28(29.8) 66(70.2)
AT THDI 43 T[4 (% ) ] x> =7.110 0.029
I 11(16.2) 57(83.8)
10 4 21(22.8) 71(77.2)
] 22(63.9) 39(36.1)
AT ATH (% +5,°) 36.50 £6.07 36.60 5.51 1=1.947 0.911
HMNRABE (2 +5,°) 62.57 +7.87 56.98 +4.77 1=4.943 <0.001
BEVHT ] (x5, ) 40.00 = 16.48 42.75 +18.42 1= -0.997 0.330
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Table 2 Multivariate Logistic regression analysis of AVN after DDH operation
S B1E SE {H OR {1 OR {t95% CI P
AR 1.120 0.369 3.064 1.486 ~6.319 0.002
SNEME 0.169 0.033 1.184 1.110 ~1.264 <0.001
AH7 THDI 43 #4 1.340 0.489 3.821 1.465 ~9.968 0. 006
i HDL: E PG A B A R UMy ; DDH: A F MM AL AVN: Bk Bl i PR SE
F3  HIRE S DDH ARG A AR AVN BG5BT [ #5( % )
Table 3  Relationship between ossified nucleus status and clinical AVN after DDH operation[ n( % ) |
BZRE IR AVN( +) 2l (n =40) IR AVN( ~ )£ (n =181) X fH P{H
A 21(14.1%) 128(85.9% ) 4.950 0.026
g 19(26.4% ) 53(73.6% )

o AVNRCE SR B PEIRSE ; DDH . & & P 5C 1 AL
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Table 4  Prognostic comparison of DDH children of different operative age groups|[n( %) |

o BB PR AVN R 2 AVN R ZS RAD
B # (+) (-) (+) (-) R #
6 ~12 HibeH 2 113 13 102 23 92 31 84
(n=115) (1.7) (98.3) (11.3) (88.7) (20.0) (80.0) (27.0) (73.0)
12 ~18 A 5 55 15 45 19 41 27 33
(n=60) (8.3) (91.7) (25.0) (75.0) (31.7) (68.3) (45.0) (55.0)
18 ~24 A A4 6 40 12 34 12 34 25 21
(n=46) (13.0) (87.0) (26.1) (73.9) (26.1) (73.9) (54.3) (45.7)
X2 {H 8.478 7.489 2.992 12.458
P1{H 0.014 0.024 0.224 0.002
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