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ABSTRACT 
Objective: To determine the frequency of non-union and avascular necrosis in fracture neck of 

femur in young adults fixed with cannulated screws. 

Methods: This descriptive Case series study of 55 patients was conducted from January 2012 to 

June 2014. Each case was followed up for a period of three months to observe non-union and 

avascular necrosis after neck of femur fracture. Fracture was stabilized in compression mode by 

cannulated screws. 

Results: There were 42 males and 13 females with male to female ratio 3.3:1. The mean age was 

29.69±11.43 years. There were 47 patients having no avascular necrosis and 8 patients have 

avascular necrosis. Five patients have non-union and in 50 patients union achieved. 

Conclusion: we concluded in treating femoral neck fractures should include early diagnosis, early 

surgery, anatomic reduction, capsular decompression and stable internal fixation with cannulated 

screws.  
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INTRODUCTION 
Fracture of the neck of the femur have always 

presented great challenges to orthopaedic surgeons 

and remain in many ways today the unsolved fracture 

as far as treatment and results are concerned. With life 

expectancy increasing with each decade, our society is 

becoming more and more a geriatric society, with 

significant number of hospitalized and nursing home 

patients suffering from femoral neck fractures and 

their sequelae.
1
 Femoral neck fractures in young 

patients usually are caused by high-energy trauma and 

often are associated with multiple injuries and high 

rates of avascular necrosis and nonunion.
2
 

 The commonest site of fracture in elder peoples is 

fracture neck of femur.
3
 In elderly fractures are due to 

weakened bone and may occur even minimal trauma is 

often referred to as a fragility fracture.
5
 Due to 

precarious blood supply of neck of femur, chances of 

nonunion and avascular necrosis (AVN) are high.
6,7

 So it 

is challenge for orthopedic surgeons and society to 

prevent and manage fracture neck of femur. 

 Fracture NOF can be treated in a number of ways 

depending on age and Physical activity of the patient  
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and on displacement of fracture.
7
 Garden classification 

is the most common classification for fracture neck of 

femur. Garden types I and II (Impacted and undisplaced 

fractures respectively) are treated by internal fixation 

with cannulated screws. Garden types III and IV 

(Displaced fractures) are treated by closed/open 

reduction and internal fixation below age of 55 years 

and above age 55 years treated with hemiarthroplasty 

or total hip replacement. In patients with pre-existing 

hip lesions, total hip replacement (THR) is offered
8
. In 

neglected non union cases of fracture NOF in young 

adults (<55 years), bone grafting with internal fixation 

is a reliable method with good long term functional 

outcomes
9
. Early reduction of fracture is necessary to 

decrease the risk of avascular necrosis and non-union, 

and the gold standard is internal fixation through 

cannulated screw
10

. In one previous study the 

frequency of avascular necrosis after treatment with 

cannulated screws was 12% and non union was 16%
7
 

another study non union and avascular necrosis have 

been reported to occur in 10-30% and 10-45% of 

patients respectively
5
.
 

Cannulated screws are now 

universally used for the fixation of femoral neck 

fractures
7
.
 

 Our study will determine the frequency of 

nonunion and avascular necrosis in fracture neck of 

femur fixed with cannulated screws in our population 
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as previous literature show variable/conflicting results 

regarding this issue. 

 

METHODS 
It was a Descriptive case series study conducted from 

1
st

 January 2012 to 30
th

 June 2014. Sample size of 55 

cases is calculated with 95% confidence level, 9% 

margins of error and taking expected percentage of 

avascular necrosis i.e. 12% (least among both) in 

fracture neck of femur in patients fixed with 

cannulated screws. After evaluation according to 

Advance Trauma Life Support (ATLS) protocol, 55 cases 

fulfilling the inclusion and exclusion criteria were 

selected from department of Orthopaedics and Spine 

Surgery, Ghurki Trust Teaching Hospital Lahore, for a 

period of six months. Each case was followed up for a 

period of three months to observe non-union and 

avascular necrosis after fracture neck of femur. All 

patients were asked to sign informed consent. The 

ethical committee of the orthopaedic department 

Ghurki Trust Teaching Hospital Lahore approved study 

procedure. 

 Patient was placed on traction table in supine 

position under spinal anaesthesia, fracture was 

manipulated and reduced anatomically under image 

intensifier. After paint and draping, a small incision was 

given. Three guide wires were passed with the control 

in anterior, posterior and inferiorly in an inverted 

triangle fashion, through the shaft to the neck and 

head of femur. In few cases two guide wires may be 

passed superiorly and inferiorly. Cannulated screws 

were used to fix the fracture in compression mode. 

Postoperative antibiotics and analgesia will be given for 

3 to 5 days as in the hospital protocol. The 

rehabilitation program was started on first 

postoperative day by advising the patient about 

isometric exercises of the lower limb and non-weight 

bearing for 8 weeks. The patient was followed up after 

three months to evaluate radiologically for nonunion 

and a bone scan to determine avascular necrosis. 

 The data was analyzed in SPSS version 10. Mean ± 

standard deviation was calculated for quantitative 

variable like age. Frequency and percentages were 

calculated for categorical variables like age, non-union 

and avascular necrosis. Results were stratified among 

age and sex to see the effect modification. 

 

RESULTS 
There were 42 males (76.4%) and 13 females (23.6%). 

Male to female ratio was 3.3:1 (Table 1). 

 The patients shown in Table 2 were divided into 

four age groups. The first age group patients aged 15-

25 years (n = 25) 45.5%, in second age group patients 

aged 26-35 years (n = 13) 23.6%, in the third age group 

patients aged 36-45 years (n = 10) 18.2% and in the 

fourth age group patients aged 46-55 years (n = 7) 

12.7%. The mean ± SD between the ages was 

29.69±11.43 years. 

 Table 3 showed the avascular necrosis of the 

patients. There were 47 patients (85.5%) have no 

avascular necrosis and 8 patients (14.5%) have 

avascular necrosis. 

 Five patients (9.1%) have non-union and in 50 

patients (90.9%) union achieved (Table 4). 

 

Table 1: Distribution of patients according to sex (n=55) 
 

Sex Frequency Percentage 

Male 42 76.4 

Female 13 23.6 

Male to female ratio   3.3:1 

 

Table 2: Distribution of patients according to age 

(n=55) 
 

Age in years Frequency Percentage 

15 – 25 25 45.5 

26 – 35 13 23.6 

36 – 45 10 18.2 

46 – 55 7 12.7 

Mean±SD   29.69±11.4 

 

Table 3: Distribution of patients according to avascular 

necrosis (n=55) 
 

Avascular Necrosis Frequency Percentage 

No 47 85.5 

Yes 8 14.5 

 

Table 4: Distribution of patients according to non-

union (n = 55) 
 

Non-union Frequency Percentage 

Yes 5 9.1 

No 50 90.9 

 

DISCUSSION 
Femoral neck fracture in young adult is an emergency 

and the patient needs to be treated by early closed 

reduction and stable fixation. Femoral neck fractures 
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continue to be common injuries. In 1990, there were 

1.66 million hip fractures worldwide. That figure is 

expected to increase to 2.6 million by 2025
11

. From a 

public health standpoint, prevention is of utmost 

importance, but, once a fracture has occurred, surgical 

treatment is usually indicated. In the United States, a 

common practice is closed reduction and pinning of the 

hip with 3 parallel screws. However, 2 screws may be 

more appropriate for small femoral necks, young 

children, and nondisplaced or stress fractures
12

. 

 Cannulated screws are now universally used for 

the fixation of femoral neck fractures and providing the 

better fixation as compared to pins
13

.  

 The pattern of screw application should in a 

parallel fashion
14

 and usually two screws with size of at 

least 6.5mm to increase the stability
15

. For better 

fixation place the screw in various positions like 

inferiorly and close to the calcar in the Anterior 

Posterior plane and posterior placement of a screw on 

the lateral view
16,18

. On the lateral view a reduced 

spread of the screws was associated with an increased 

risk of nonunion of the fracture
19

. These technical 

guidelines were strictly followed in our series. 

 Male female ratio in the present study is reversed 

i.e. M:F = 3.3:1 (Table 1) as compared to the literature 

which is M:F ratio is 1:3.5
20

. These contradictions and 

results are due to the population sample selected from 

poor society of Punjab province.  

 In the present study, 90.9% (50 patients) of the 

fractures united, only 9.1% (5 patients) have non-union 

(Table 4). In 85.5% (47 patients) have no avascular 

necrosis and 14.5% (8 patients) have avascular necrosis 

(Table 3). But in literature the rate of osteonecrosis is 

20 to 35% following displaced femoral neck 

fractures
21,22

.  

 In all of these non-unions cases the head remained 

viable but hemiarthroplasty was performed despite 

having the option of valgus osteotomy and bone 

grafting. 

 Though there appears to be no clinical evidence 

indicating which design of screws is preferable, or if 

two, three or more screws are the best, biomechanic 

studies in cadavers
23,24

 or using bone models
25

 favor 

the application of three screws in a triangular fashion.  

 Osteonecrosis of the femoral head and nonunion 

are the two most common and challenging 

complications after Femoral neck fractures. Initial 

fracture displacement and disruption of the femoral 

head blood flow are contributing factors that are out of 

the surgeon's control. However, there are multiple 

other factors under the surgeon's control that can 

minimize and prevent these complications. 

 

CONCLUSION 
The key factors in treating femoral neck fractures 

should include early diagnosis, early surgery, anatomic 

reduction, capsular decompression and stable internal 

fixation with cannulated screws.  
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