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Relationship and risk factors of osteonecrosis of femoral head after internal fixation of femoral neck fracture with
serum bone metabolism and vasoactive factors DOU Zhi-gang, WANG Gong-lei ,PANG Yin-tian ,and LI Hong-xia. De-
partment of Orthopaedics ,Luohe Hospital of Chinese Medicine ,Luohe 462000 ,Henan ,China

ABSTRACT Objective:To study the relationship between osteonecrosis of femoral head after internal fixation of femoral
neck fracture and serum bone metabolism,vascular active factors,and analyze the risk factors. Methods: Total 150 patients
with femoral neck fracture who underwent reduction and internal fixation from April 2016 to April 2019 were selected , includ-
ing 83 males and 67 females. According to whether there was necrosis of femoral head after operation, they were divided into
necrosis group (32 cases) and non necrosis group (118 cases). Before operation and 1,3,5 days after operation, the serum lev-
els of beta—C terminal cross-linked telopeptides of type I collagen (—CTX) ,N-telopeptide of type I procollagen (PINP) ,ni-
tric oxide (NO),Endothelin—1 (ET-1) were measured. The clinical characteristics of the two groups were compared. The risk
factors of postoperative femoral head necrosis were analyzed by logistic regression model. The value of serum indexes in pre-
dicting postoperative femoral head necrosis was analyzed by ROC curve. Results: There was no significant difference in the
levels of serum PINP and B—CTX between necrotic group and non necrotic group before operation and 1,3 and 5 days after op-
eration (P>0.05). There was no significant difference in the levels of serum NO and ET-1 before operation and 5 days after op-
eration (P>0.05). There were significant differences in the levels of serum NO and ET-1 (P<0.05) ,fracture type, preoperative
traction ratio and reduction quality (P<0.05). Logistic regression analysis showed that the decrease of serum NO content and
the increase of ET-1 content at 1 day after operation, Il -1V fracture and -1V reduction were the risk factors of femoral head
necrosis ; ROC curve analysis showed that serum NO and ET-1 content at 1 day after operation had predictive value for femoral
head necrosis, and the best cut-off points were 26.55 pmol/L and 7.785 wg/L,respectively. Conclusion : The content of serum
NO and ET-1 on the first day after operation can predict the necrosis of femoral head.
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Tab.1 Comparison of clinical data between necrotic group and non necrotic gistic [i] SRR
group MAG IR R AR
RV R WAL (n=32) AL (=118) Rl pr EATEMUT ST, PLERUMUE R
FERI L (B1)% ) 9-3 19(59.38) 64(5424)  =0269 0.604 AR g AT Logistic [8] 550 #r, 43 Bt
i 13(40.63) 54(45.76) ER B R ARG 1d B IIE NO &
AR (ks , %) 49.59+10.39 46.79+11.37 =1257 0211 B> ET-1 Sy & -1V 7
BT ()% -1 4(12.50) 36(30.51) Y=4.175 0.041 A M-IV E A2 %A RE kL
-1V 7 28(87.50) 82(69.49) WEER fa s R % (P<0.05) , L3 4.
BEFALMHN%] % 7(21.88) 28(23.73) X’=0.048 0.826 2.5 IfiLiE NO FI ET—1 5 i 5
7 25(78.13) 90(76.27) SLERFE 9 ROC fI 28407
Auias] [ () %] x5 26(81.25) 72(61.02) X’=4.550 0.033 bl RS 1 d B NO.
. os1>) 1088 ET-1 5 b #0301 4% 3% 37 3E ROC
S (H1) %) I-11% 17(53.13) 87(73.73) X’=5.026 0.025 2k . 2 T E R B 0.772 9
I-N&  15(4688) 31026.27) [95% CI (0.678 1,0.867 9),P =
7T H IR <34 11(34.38 34(28.81 ~0.371 0.543 ] o ’
IR T =31 (3435) (288 X 0.000],0.707 5 [95% CI (0.610 3,
[(f)%] 3~6 A 21(65.63) 84(71.19)

0.804 7),P=000 1], H3 4 24 % 45 %k
i KAEH & NO ET-1 5 & il
ARG 3.5 d By NO ET-1 & &5 5ARFI 82 B & 3k 8 %6 & £ 8 45 4 % 26.55 pumol/L,
SEGITEE X (P>0.05), 3% 3, 7.785 wg/ L, AR 4 1 — A A T AR Sk SRR 1 R A

x2 FRASIFERTABEFAL PINP f1 B-CTX S EHLLE (x4s)

Tab.2 Comparison of PINP and 3—CTX contents between necrotic group and non necrotic group during perioperative period

(x+s)
A s \ ] PINP(pg/L) ] ] ‘ 4B—CTX(pdg/L)4 ]
ENil) AJE 1d ARJE3d ARJESd AT A 1d AR5 3d ARJESd
WHE4 32 54.48+¢9.85  57.12+10.24*  55.41+9.24"  56.52+11.35° 0.71£0.19 0.79+0.14¢ 0.75+0.12° 0.69+0.14"
JEIRAELH 118 55.26+8.89  57.01+10.46¢  54.58+9.24"  56.23+11.36' 0.73+0.20 0.77+0.14 0.72+0.13" 0.72+0.15'
i 0.375 0.053 0.451 0.128 0.507 0.717 1.176 1.017
Py 0.708 0.958 0.653 0.898 0.613 0.475 0.241 0.311

7 5 AR, %=1.051,P=0.297;"t=0.390 , P=0.698 ;t=0.768 , P=0.445 ;t=1.918 , P=0.060 ;'t=1.007 P=0.318;1=0.479 ,P=0.633;%=1.385, P=0.167;
"=0.576,P=0.565;t=0.730, P=0.466 ;1=1.780, P=0.076 ;"t=1.822, P=0.070;'1=0.435 , P=0.664

Notes : Compared with preoperative data,*=1.051,P=0.297;"%=0.390,P=0.698 ;1=0.768 , P=0.445;"=1.918,P=0.060;=1.007 P=0.318;%1=0.479,P=
0.633;%=1.385,P=0.167;"1=0.576, P=0.565 ;1=0.730, P=0.466 ;1=1.780, P=0.076 ;"t=1.822, P=0.070;1=0.435 , P=0.664

#*3 RRAS5IFEFREHAEFAE NO F1 ET-1 F=HELE (xs)

Tab.3 Comparison of NO and ET-1 contents between necrotic group and non necrotic group during perioperative period (x+s)

) NO (pmol/L) ET-1(pg/L)
iRl 1% o . " . o . . .
AR ARJE 1d ARJE3d ARG 5d AH ARJg 1d ARJE3d ARJg5d
I 32 3295:7.62 22.82+448  2658+7.79"  31.78+8.95  4.85:0.94  7.53x2.16°  6.12+0.94'  533x1.02
JEHFEH 118 33.25x8.12  27.58x430°  31.93x11.28  32.25:879  4.97:091 6.00£1.85  5.40+1.09 5.02+0.84
¢l 0.188 5.505 2,522 0.267 0.657 4.000 3.407 1.766
Pt 0.851 0.000 0.013 0.790 0.512 0.000 0.001 0.079

W 5 AR e #E,1=6.482, P=0.000;"=3.307 , P=0.002 ;1=6.436, P=0.000 ; 4=5.404 , P=0.000 ;1=6.703 , P=0.000 ; 7=5.427 P=0.000
Notes : Compared with preoperative data,*t=6.482,P=0.000;"=3.307,P=0.002;%=6.436,P=0.000;"=5.404,P=0.000;%=6.703 ,P=0.000;t=5.427 P=
0.000
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Tab.4 Logistic regression analysis of influencing factors of
femoral head necrosis

£ B OR 95%CI Wald x> Pl
AJG1dNO  -0412 0877 0.595-0912 4232 0.019
AJG TdET-1 0455 1291 1.159-2.228 5445  0.004
AJF3ANO 0342 0892 0.757-1.204  1.827  0.102

AJF3dET-1 0299  1.204
M-Va&E9H 0323 1311
AT 5] -0.374  0.852
M-Vt 0492 1.307

0.818-2.193 1.102 0.189
1.085-2.327 5.992 0.002
0.504-1.275 1.334 0.152
1.074-2.372 6.857 0.000

100+
80~
X -
& 60
ﬁ 40+
20+

c | | 1 | | | | 1

0 20 40 60 80 100

1-5 5214 %

B 1 i NO Bl iE sk AR ROC il £k

Fig.1 ROC curve of serum NO in predicting femoral head necrosis
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Fig.1 ROC curve of serum ET-1 in predicting femoral head necrosis
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