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ABSTRACT
Objective: To compare the role of early versus delayed fixation of intracapsular fracture of the femoral neck in young popula-
tion in terms of Avascular Necrosis (AVN) of Femoral Head.

Material and Methods: This quasi-experimental study was conducted in Peshawar from January 2020 till June 2021 at the 
Khyber Teaching hospital and all patients with age 18 to 60 years who had the neck of femur fracture were included who 
presented within one week of fracture. Group 1 consisted of the early fixation group (fixated within 24 hours) while group 2 
consisted of the late fixation group (those who fixated after 24 hours). The development of AVN was assessed on follow-up 
X-ray at 6 weeks, 3 months, and 6 months. Data was analyzed using SPSS. Mean and standard deviation was used for 
quantitative data. Frequency and percentages were used for qualitative data. A p-value of ≤ 0.05 was taken as significant. 
Shapiro Wilk’s test was done to find the normality of the data.

Results: The mean age of the 64 included patients was 52 ± 5 years. The male to female ratio was 1:1.5. A total of 34 patients 
belonged to group 2 while 30 to group 1. In group 2, 11 patients experienced osteonecrosis of the femoral head. While in 
group 1, 9 patients experienced osteonecrosis of the femoral head. No significant effect of time delay on the chances of 
developing osteonecrosis of the femoral head was noted in group 2 even after a delay of 24 hours with a p-value of 0.201. 

Conclusion: We conclude that there is no significant difference in the outcome of femoral neck fractures whether it was fixed 
early or late. 
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INTRODUCTION

Fractures of the neck of the femur can be described 
as the current “Orthopedic epidemic” due to its large num-
ber of emergencies in orthopedic wards1. Younger patients 
have a small proportion of these fractures i.e. up to 3% of 

all hip fractures2. In aged patients, the preferred method 
of treatment is hip replacement, either hemiarthroplasty or 
total hip replacement3. In young patients, under 60 years 
of age, the heads are being preserved, by early fracture 
fixation as the treatment of choice4, 5. Avascular necrosis 
(AVN) of the femoral head and non-union of the neck of the 
femur are the common complications of fractures fixation, 
but it also includes other complications i.e. neurovascular 
compromise, osteoarthritis of the hip, limb shorting, varus 
or valgus deformity of the femoral head, deep vein throm-
bosis and wound infection can also occur6.  In patients un-
der 60 years of age, the fractures are less common and we 
don’t have much evidence to support any treatment meth-
od4, 5. In younger patients, the head should be preserved 
and hip replacement should be the last option, keeping in 
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view their increased level of activities7. Furthermore, there 
are increased chances of complications of fractures at the 
neck of femur fixation, especially non-union and (AVN) of 
the femoral head i.e. 35% and 45% respectively 4, 8, 9. Cur-
rently, in literature, there are conflicting views regarding 
the ideal time of fractures fixation. This study aims to com-
pare the role of early and delayed fixation in femoral neck 
fracture in the young population about AVN.

MATERIAL AND METHODS

This quasi-experimental study on 64 patients was 
conducted in the Khyber teaching hospital from January 
2020 till June 2021. The inclusion criteria were patients 
from 18 to 60 years of  age presenting up to 1 week of 
neck of femur fracture. The exclusion criteria was open 
and pathological fractures or ipsilateral fracture neck and 
shaft of the femur.  The patients were non-randomly di-
vided based on their time of arrival after the initial injury 
to the time of fixation. The early group with a history of 
the initial trauma and time of fixation within 24 hours and 
the late group with the history of initial trauma and time of 
fixation more than 24 hours. The method of fixation was 2 
or 3 cannulated screws depending on the neck size, un-
der image intensifier on a fracture table, through lateral 
approach after close or open reduction under spinal or 
general anesthesia. The follow-up protocol was 6 weeks, 
3 months, and 6 months in which the (AVN) of the femoral 
head was diagnosed by X-ray anteroposterior and lateral 
view and clinically. The time of fixation was correlated with 
the occurrence of AVN of the femoral head using SPSS.

RESULTS

A total of 64 patients were included with ages rang-
ing from 18-60 and a mean of 52 ± 5 years. The basic de-
mographics of the study are discussed in table 1. A total of 
34 patients were included in group 2 while 30 to the group 
1. Eleven patients of group 2 experienced AVN of the fem-
oral head. While in group 1, 9 experienced osteonecrosis 
of the femoral head. The chances of developing osteone-
crosis of the femoral head were not significantly related to 
time delay and a p-value of 0.201 was calculated using the 
chi-square test as discussed in Table 2.

DISCUSSION 

AVN of the femoral head is an unpredictable and 
serious complication developed after the displaced intra-
capsular neck of femur fractures. Due to disruption in the 
blood supply of the femoral head. And it is also thought 
that AVN of the femoral head is more common in the 
neck of the femur fractures with delayed time of fixation, 
in patients under 60 years of age i.e. 16% to 86% 4, 8-11. In 

younger patients, there is a high incidence of non-union 
and AVN of the femoral head 9, 11. The AVN of the femoral 
head can lead to the collapse of the femoral head followed 
by osteoarthritis which then needs other surgical proce-
dures 12. In literature, the union rate in the neck of femur 
fractures is 70% and a failure rate is 30% in young patients. 
It means the initial trauma which leads to displacement of 
fracture is the main reason for the disruption of vascular 
supply to the femoral head and followed by osteonecrosis 
of the femoral head. The time duration from injury to fixa-
tion of neck of femur fractures is usually considered as an 
important factor13 but there is no clear evidence of compli-
cations between the time of injury to fixation, as reported 
in other series8, 11, 14. Probably it is the severity of trauma 
at the time of initial injury which leads to damage to the 
blood supply of the femoral head and early reduction and 
fixation having no effect on this and its complications. For 
example, Jain et al concluded that there are high chances 
of postoperative complications with fracture fixation done 
after 12 hours of injury 15, while Karaeminogullari et al, en-
countered no difference between time to fixation and (AVN 
) of the femoral head16. In our studies, we found that the 
time to fixation of neck of femur fracture had no significant 

Table 1: Basic Demographics of the Study

Frequencies and percentages for age

Age Groups Frequencies Percentages

18-30 years 12 18.75%

31-40 years 13 20.31%

41-50 years 21 32.81%

51-60 years 18 28.12%

Mean and SD for Age 52 ± 5 years

Frequencies and percentages for gender

Gender Groups Frequencies Percentages

Male 21 32.81%

Female 43 67.19%

Male to Female Ratio 1:2

Frequencies and percentages developing AVN

Avn Status Frequencies Percentages

Present 20 31%

Absent 44 69%

Table 2: Comparison between early and late fixation group

Chance of developing AVN between early and late fixation 
group

Fixation time Frequencies of  
developing AVN

P-value 
(Chi-square)

Early Group 1 9 0.385

Late Group 2 11 0.201
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role in the development of AVN of the femoral head. 

In fracture neck of the femur, the degree of dis-
placement is the main risk factor leading to a high risk of 
(AVN) of the femoral head. Gerber et al have noted that 
urgent open reduction and fixation will not prevent (AVN) 
of the femoral head in displaced fractures and they didn’t 
recommend the immediate aspiration or decompression 
and fixation, because the results were the same whether 
to be operated on day 1 or after 2 days 17. Anatomical re-
duction and stable internal fixation of fractures of the neck 
of the femur decrease the chances of AVN of the femoral 
head and therefore it is considered as standard goal of 
therapy. There is no association between delay time to fix-
ation and AVN of the femoral head in young patients12. In 
another study by Karaeminogullari et al, there is no differ-
ence in the frequency of AVN of the femoral head and non-
union rates in the neck of femur fractures in patients who 
were fixed before or after 12 hours of injury16 which also 
coincides with our study. This study also shows AVN of the 
femoral head and nonunion were 15.5 % and 25 % before 
12 hours after injury vs 14% and 27% after 12 hours of inju-
ry16 which is  consistance with our study. In another study, 
there was no difference in frequency of osteonecrosis of 
femoral head fixed either before or after 24 hours of injury 
25% and 20% respectively8. Upadhyay et al also found no 
difference in osteonecrosis of femoral head or malunion in 
patients even fixed after 48 hours of injury11. We suggest 
that fixation of femoral neck fracture can be fixed even up 
to more than 24 hours after encountering the initial trauma 
with no significant chances of developing AVN.

CONCLUSION

Our study concludes that there is no significant dif-
ference in the outcome of femoral neck fractures whether 
it was fixed early or late. Delay in treatment i.e., fixation of 
the femoral head after the initial trauma has been found 
to have no significant role in AVN of femoral neck fracture 
and the fixation can be delayed up to more than 24 hours 
with no significant chances of developing AVN of the fem-
oral head. 
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