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Fig. 1. This patient is 63-year-old female. The radiograph
taken at 8 days after injury shows left- side femoral
neck fracture of Garden stagel.

Fig. 2. According to the anteroposterior radiograph of the both
hip taken at immediate postoperative period, Pauwels
angleis 42 degrees and anatomical reduction isobtained.

Fig. 3. This radiograph taken in 22 months after fixation
shows avascular necrosis of left-side femoral head.

Fig. 4. Tota hip replacement arthroplasty was performed.
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Table 1. Risk Factors and Complications
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AVN NU P-value
+ - Pvalue + -
Garden stage
Grade 1,2 7 60 0.30 3 64 <0.01
Grade 3,4 7 28 8 27
Time to Operation
<24hr 5 65 <0.05 1 69 0.01
>24hr 9 23 10 22
Pauwels Angle
<60 5 78 <0.01 3 80 <0.01
>60 9 10 8 11
Accuracy of Reduction
Anatomical Reduction 13 86 9 20
Poor Reduction 1 2 2 1
Posterior Comminution
Comminution 4 5 <0.01 5 4 <0.01
No Comminution 10 83 6 87

AVN: avascular necrosis, NU: nonunion
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Table 2. Logistic Regression of Important Risk Factors of AVN and Nonunion

Oddsratio P-value
AVN
Pauwels Angle>60 14.04 <0.01
NU
Pauwels Angle>60 9.72 <0.05
Time to Operation>24hr 30.27 <0.01
Posterior Comminution 17.38 <0.05

AVN: Avascular Necrosis, NU: Nonunion
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ABSTRACT

Risk Factorsfor Avascular Necrosis and Nonunion after
Multiple Pinning for an Intracapsular Femoral Neck Fracture

Yerl-Bo Sung, M.D., Yong-Woon Shin, M.D., Chan Keun Park, M.D.

Department of Orthopaedic Surgery, Sang-Gye Paik Hospital, Seoul, Korea

Purpose: We wanted to analyze the influences of risk factors on avascular necrosis and nonunion after multiple
pinning for afemoral neck fracture.

Materials and Methods: Among the cases of multiple pinning for a femora neck fracture that were seen at our
department from June 1995 to May 2006, we analyze 102 cases that had more than 2 years of follow-up. We
evaluated the influence of such factors as the age, gender, injury on the right- or left-side, the degree of displacement,
the time to operation, the angle of fracture, the accuracy of reduction and posterior cortex comminution on avascular
necrosis and nonunion after multiple pinning for afemoral neck fracture.

Results: The incidences of AVN and nonunion were 13.7% (14/102) and 10.7% (11/102), respectively. The degree
of displacement was a significant factor that influenced the development of nonunion (p<0.05). The time to operation
and the angle of fracture were significant factors that influenced nonunion (p<0.05 & p<0.05) and avascular necrosis
(p<0.05 & p<0.05). The posterior cortex comminution was a significant factor that influenced nonunion (p<0.05) and
avascular necrosis (p<0.05).

Conclusion: The important risk factor for avascular necrosis was the angle of fracture over 60 degrees. The
important risk factors for nonunion were the time to operation (over 24 hours), posterior cortex comminution and an
angle of fracture over 60 degrees.

Key Words: Femoral neck fracture, Multiple pinning, Avascular necrosis, Nonunion, Risk factors
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