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Relationship between cortical fragments and avascular necrosis of femoral head in young adult femoral neck fractures
based on CT imaging

CHEN Mang-mang ,CA I Xiao-sheng,LY U Y ang-xun ,LIN Sheng-let ,HUANG Li-peng,LIN Zhou (The Dingli Clinical Institute
of Wenzhou Medical University , Wenzhou Central Hospital ,W enzhou 325000, Zhejiang , China)

ABSTRACT Objective To explore the effect of femoral neck cortical fragments and surfacial area on avascular necrosis
(AVN) after internal fixation of femoral neck fractures based on CT imaging in young adult. Methods From January 2011 to
January 2021,218 young and middle-aged patients with femoral neck fractures were reverse triangle fixed with three cannulat-
ed lag screws, including 104 males and 114 females;aged 19 to 60 years old with a mean of (48.22+10.58) years old. The pre-
operative waiting time <48 h was 155 cases, and the preoperative waiting time> 48 h was 63 cases; 68 cases were comminuted
cortex of the femoral neck 32 of them with superficial area of the comminuted cortex>25 mm? All patients were followed up for
at least 2 years,the age,gender,injury side,body mass index,injury mechanism,preoperative waiting time, operation time,
Garden classification, whether femoral neck cortex fracture and size by CT analysis and complications were analyzed the corre-
lation to the definite occurrence of AVN. The AVN group and the non—AVN group were divided according to the final efficacy
results.Univariate analysis yielded significant independent variables,Multiple Logistic regression analysis was further per-
formed to identify the independent risk factors for AVN. Results By univariate analysis,the AVN and non—AVN groups were
significant in injury mechanism (}’=18.552,P=0.000) ,preoperative waiting time ( x’=2.065,P=0.033), Garden classification
(¥*=12.598,P=0.006) ,comminuted cortex ( x*=16.357,P=0.000) ,and the superficial area of the comminuted cortex ( y’=
23.371,0.000,P=0.000). Multiple Logistic regression indicated injury mechanism high energy injury[ Exp (B)=3.487,95%CI
(1.583,10.464),P=0.002 ] ,comminuted cortex of the femoral neck [ Exp (B)=2.494,95%CI (1.315,10.861),P=0.002 | ; the
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superficial area of the comminuted cortex>25 mm?*[ Exp (B)=22.161,95%CI(3.922,1242.828),P=0.001 ] were independent

risk factors for AVN after internal fixation of femoral neck fractures. Conclusion High energy injury mechanism,with commin-

uted cortex of the femoral neck and the superficial area of the comminuted cortex> 25 mm?* were independent risk factors for AVN.

The larger the superficial area of the cortex fragment may suggest more complicated injury mechanism and worse outcome.
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superficial area:228mm?

Bl 1 Mimics 00 5 A BB HUE B B R R 6] 1a. @5 mimies 21.0 5 A G DCM A XSO S @ =4k Tb. Y1%) Wk 09207 i & 0 1 18
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Fig.1 Example of femoral neck fragment reconstructed in Mimics software  1a. Reconstruction of 3 D through Mimics21.0 import image DCM format file

1b. Picture of separate bone fragments cutout 1c. The surface area was calculated by software ,and the green part represents the surface area 1d. By

joint CT routine , bone fragments of the femoral neck were found in both the tension side and the pressure side of the femoral neck
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Tab.1 Results of the univariate analysis of avascular

necrosis after operation for 218 young and middle-aged

patients with femoral neck fractures
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Tab.2 Results of the multiple logistic regression analysis of avascular necrosis after operation of 218 young and middle-aged

patients with femoral neck fractures
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