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Abstract
BACKGROUND: Currently, there is a lack of large sample studies to analyze the bone metabolism level of patients with femoral head necrosis of different
etiologies and stages, which is not conducive to the development of better necrosis-promoting repair strategies.
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OBJECTIVE: To study the bone metabolism of patients with osteonecrosis of the femoral head with different etiologies and Association Research Circulation
Osseous (ARCO) stages.

METHODS: A retrospective study was performed on 401 patients diagnosed with osteonecrosis of the femoral head as the trial group, and 81 healthy subjects
as the control group. The trial group could be divided into three groups according to different etiologies: steroid-induced osteonecrosis of the femoral head,
alcoholic osteonecrosis of the femoral head and traumatic osteonecrosis of the femoral head, and were divided into stages Il /Il /IV according to different ARCO
stages. Seven bone metabolism-related indicators of all subjects were collected, including bone metabolism-regulating hormone 25-hydroxyvitamin D and bone
conversion markers: N-terminal propeptide of type | procollagen, degradation product of type | collagen, n-terminal middle molecular fragment of osteocalcin,
general biochemical markers of bone metabolism: serum calcium, serum phosphorus, serum alkaline phosphatase. The bone metabolism levels of each group
were compared and the independent factors associated with osteonecrosis of the femoral head were determined by binary Logistic regression analysis.
RESULTS AND CONCLUSION: Compared with the control group, levels of degradation product of type | collagen, N-terminal propeptide of type | procollagen,
n-terminal middle molecular fragment of osteocalcin, serum phosphorus and alkaline phosphatase in the trial group were significantly increased (all P < 0.05).
Based on the presence or absence of the disease, according to binary Logistic regression analysis, degradation product of type | collagen, N-terminal propeptide
of type | procollagen, and n-terminal middle molecular fragment of osteocalcin were independent factors associated with osteonecrosis of the femoral head.
The levels of degradation product of type | collagen and N-terminal propeptide of type | procollagen in three groups of patients with different etiologies were

higher than normal reference values. The bone metabolism-regulating hormone 25-hydroxyvitamin D and serum calcium in the alcoholic osteonecrosis of
the femoral head group were higher than those in the other two groups (P < 0.05). The level of bone metabolism-regulating hormone 25-hydroxyvitamin D

in steroid-induced and traumatic osteonecrosis of the femoral head groups was lower than the normal value. There were no significant differences in seven
bone metabolism-related indicators in patients with ARCO stages Il, lll and IV osteonecrosis of the femoral head (all P > 0.05), but degradation product of
type | collagen and N-terminal propeptide of type | procollagen in these three groups were higher than normal reference values. Bone metabolism-regulating
hormone 25-hydroxyvitamin D in patients with ARCO stage Il and ARCO stage IV was lower than the normal reference value. It is concluded that the bone
metabolism level of osteonecrosis of the femoral head patients was abnormal. The degradation product of type | collagen and N-terminal propeptide of type |
procollagen of osteonecrosis of the femoral head patients with different etiologies and ARCO stages were all higher than the normal reference value, and they
were in a state of high bone turnover. Degradation product of type | collagen, N-terminal propeptide of type | procollagen and n-terminal middle molecular
fragment of osteocalcin may be risk factors for the pathogenesis of osteonecrosis of the femoral head.
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Table 1 | Comparison of general information of subjects between the
control group and the trial group

i H X HEZH R iR PE
I (n) 81 401

PR (5 2, n) 50/31 302/99 x?=6.313  0.012
TR (xes, %) 36.18+10.83  36.34%9.85 t=-0.132 0.895
PR EAREL (Res, kg/m?) 24.1#3.2 24.342.9 t=0.556 0.578

TR0 20 P R 2 R M I SRR R AL TR 1 R
B Sk VR BE LA G 0 1 i B SR IR BB AL, s 803 il o 192,
141, 68; % ARCO 43343 113 / I3 / IV, 9541 5053
9196, 187, 18. WA H RIRFE B E [ 5 2 Le il AEie
P e R ARCO 2) W r A idEAT LU AR, LR 2.
F 2 | FNERERE KR EE B EL BRI

Table 2 | Comparison of baseline data between patients with different
etiologies of osteonecrosis of the femoral head

TiH WREVERE R QMERE Sk P A

SKIRFEAE SRIRBEAH SRAEA
PES (5 / 4, n) 140/1 118/74 44/24 0.000
UL (xes, %) 39.7849.72 33.76£9.02° 36.52+10.29° 0.001°/0.026°/0.037°
VN it 248423 24.1#1.9° 24.1%1.2° 0.002°/0.019°/0.999
(xts, kg/m?)
ARCO 431 57/76/8 108/79/5 31/32/5 0.034

(1 /101/ IV, n)

KVE: SRS SR BEAL L, °P<0.05, °P<0.01; SIS LIRS
Lb#s, P<0.05. ARCO: [H PR WAEH AT T ez

3YLEE IS LB, ARCO 73 AN A fEFE G it 24 2 57
(P<0.001); 320 M PRIFERIMEIEG T 72 7 (P < 0.05),
TR M B B Sk IR PR AL B3 P e K, QI MR B Sk 3
SCH B FE XL, WM E IR G B e f )N
R PRI B SR L 8 B AR ot B AR BB R MR BB SR IR BB
RGBS R AP 4H R 35 5 (P < 0.05), M2 PR Sk IR FE
LRG0 1 B SRR PR AE SR 3 (1 o 2 i A b I R W R e it
23 ARAZRE HREAEH T RALESH R4
FEH ) B-CTX. PINP. N-MID. LI P B4 o 1 Pl 7K °F 34
FXF B4 (4 P <0.05); 1M1 2 4152384 K 25-OHVitD. Ca 7K
P E RO R EE R X () P>0.05), W3k 3.
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Table 3 | Comparison of bone metabolism levels of subjects between the
control group and the trial group

T H XPHEZH (n=81) REG4 (n=401)  F{H t1H P1H
25-OHVitD(ng/mL) 25.51+8.02 25.73+10.04 7.841  -0.217° 0.829
B-CTX (ng/mL) 0.4740.34 0.6340.33 0.873  -4.033 0.000
PINP(ng/mL) 54.37419.13  71.77+39.75 11.054 -5.983* 0.000
N-MID(ng/mL) 17.7645.17 20.5448.93 11.200 -3.821° 0.000
37545 (mmol/L)  2.3640.09 2.34+0.10 0.858  1.447  0.149
MiERE (mmol/L)  1.24#0.17 1.3020.19 0.615 -2.499 0.013
BRI (U/L)  63.55414.07  71.51425.70 9.554  -3.949° 0.000

Rl a WU EAFR, W ¢ KRS, 25-OHVItD: 25- JRHE4EZE3 Dy PINP: |
BURRIE N ARG ATAK: B-CTX: B~ BJRFEAR™4: N-MID: F 53 N dih 7 7 B
2.4 5 PEE K IRIAR £ 69 =T Logistic ®)apAr RIEF 1, 3
MIER, LU R AR KNSR, DIAES. B-CTX,

PINP, N-MID. P. Tl PEIRA /425, Ll 0.05 Ayt AbrifE,
PLO.1 JyHERRbRIE, L J6 Logistic [EIADF REEAT AT, L
&4 SRR ZIEVARR TR - R A 08 2
790.261 > 0.05, FIAY [ FMLE A F - Ly 83.8%, ol
B-CTX(P=0.035, OR {# 3.729). PINP(P=0.012, OR {H 1.023).

N-MID(P=0.048, OR fH 0.939) /& 5 B & Sk ¥R ALK i A 5% (1) Akt
DASE S
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R4 | EUUEIRSRRE KIFFERY Logistic 534
Table 4 | Logistic analysis of various indicators and osteonecrosis of the
femoral head

Gt A

5 B-CTX PINP N-MID 175 TR I il
P 0.089 0.035 0.012 0.048 0.129 0.276
B -0.468 1.316 0.022 -0.063 1.051 0.008
Exp(B) fE 0.626 3.729 1.023 0.939 2.862 1.008

95%Cl  0.365-1.073 1.094-12.713 1.005-1.041 0.883-0.999 0.735-11.137 0.994-1.022
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Figure 1 | Comparison of bone metabolism-related indicators in patients
with different etiologies of osteonecrosis of the femoral head
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Figure 2 | Comparison of bone metabolism-related indicators in patients
with osteonecrosis of the femoral head at different ARCO stages
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