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Abstract
Background: Femoral neck fractures are common injuries that affect 
hip stability, leading to impaired weight-bearing and mobility. It most 
commonly affects older adults, where replacement arthroplasty is the 
recommended standard treatment. In contrast, these fractures are relatively 
rare in younger individuals, accounting for only 2-10% of cases. For 
this group, early internal fixation is the preferred method to preserve the 
femoral head and its blood supply. However, bearing all these factors in 
mind, the present study aims to evaluate the functional and radiological 
outcomes of delayed fixation for femoral neck fractures in our setting. 

Material & Method: The quasi-experimental study was conducted at the 
National Institute of Traumatology and Orthopaedic Rehabilitation, Dhaka, 
from September 2021 to September 2023. The study population included 
patients with femoral neck fractures who met the inclusion criteria. A 
total of 40 patients were enrolled. All cases were assessed using clinical 
features, X-ray, and Harris Hip Score (HHS). Follow-up continued for a 
minimum of 9 months with clinical, functional, and radiological outcomes 
recorded. 

Results: The mean age was 32.7 ± 9.14 years with male predominance 
(66.7%). The main cause of injury was a road traffic accident (67%). The 
most common fracture was Garden type III (46.7%, n = 19). The mean 
duration of injury to operation was 10.5 ± 2.8 days, and follow-up was 43.3 ± 
6.7 weeks. 76.7% of cases achieved radiological union. There were 4 (10%) 
avascular necrosis (AVN) of the femoral head and 1 (3.3%) wound infection. 
Non-unions and unsatisfactory functional outcomes were higher in the 3rd 
week fixation than 2nd week fixation. These were significantly associated  
(p <.05). Though not significantly associated, the nonunion rate was higher 
among displaced fractures and patients aged 31-40 years. Finally, 70% 
of cases had satisfactory (52.5% excellent and 17.5% good) and 30% 
satisfactory (10% fair and 20% poor) functional outcomes with a mean 
HHS of 85.25±12.09. 

Conclusion: Although delayed fixation is not the preferred approach, it 
remains a clinically effective option for treating femoral neck fractures in 
young adults.

Categories: Trauma, Orthopaedics

Keywords: Late fixation; Young adult; Harris hip score; Cannulated lag 
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Introduction
One of the main components of the locomotor system 

is the hip joint, which functions as a ball-and-socket type 
of synovial joint. It bears significant stress during walking, 
running, and other daily activities. Any condition that 
disrupts the normal biomechanics of this joint can lead to 
serious complications, including morbidity and even death. 
Therefore, to maintain appropriate hip function, all of the 
components associated with this joint should work together. In 
orthopedic practice, femoral neck fractures (FNF), a subtype 
of hip fractures, are frequently seen. This type of fracture is 
challenging to manage because of its high complication rate 
and ongoing debate about the most effective treatment. As the 
elderly population grows rapidly worldwide, femoral neck 
fractures are common in the aging population and appear to 
be becoming more frequent every day. It is estimated that by 
2050, there will be 8.2 million hip fracture cases worldwide, 
with the age-related incidence rising by 1% annually. More 
recent studies have shown that femoral neck fractures account 
for 50% of proximal femur fractures. But fortunately, it is 
rare among the young population-there are only 2-10% cases 
below the age of 50 years [1,2]. The frequency of femoral 
neck fractures varies by region as well. North America and 
Europe have higher rates than Asia [3]. Female sex, white 
race, advanced age, low estrogen, low body mass index 
(<18.5 kg/m2), poor exposure to sunshine, low recreational 
activity, smoking, and alcohol misuse are some of the many 
characteristics that enhance the risk of fracture [4,5]. This 
fracture primarily affects older adults following minimal 
trauma, such as a fall from a standing height. On the other 
hand, although rare, these fractures usually occur in young 
individuals due to high-energy trauma, such as motor vehicle 
injury, fall from height, sports injury, etc. [5-7]. There is still 
no clear consensus on the best surgical approach for femoral 
neck fractures, even recent advancements in both diagnosis 
and fracture management. The type of surgical intervention 
depends on the patient's age, fracture pattern, activity level, 
comorbidities, bone quality, and the surgeon's preferences 
and practice patterns. Total hip arthroplasty (THA), unipolar 
arthroplasty, bipolar hemiarthroplasty, and reduction and 
fixation are among the available options. There are two types of 
arthroplasties: cemented and uncemented. Only patients who 
are really sick and unfit for surgery are given consideration 
for non-operative treatment [8-10]. In individuals younger 
than 60, the primary aim of treating femoral neck fractures is 
to preserve the femoral head and restore the patient's normal 
function. For the internal repair of such fractures, a variety of 
implants have been used over time, including smooth pins, 
threaded screws, nails (such as Jewett nails), and sliding/
dynamic hip screws (SHS/DHS) with or without a derotation 
screw. Multiple cancellous screws are a common fixation 
device because they provide stable fixation for the majority 
of fracture patterns, a shorter operating time, and involve a 

relatively minimally invasive approach [7,9,10]. The most 
crucial factor in preventing avascular necrosis and nonunion is 
maintaining the blood supply to the femoral head. Therefore, 
the objective of treatment is to restore blood flow by achieving 
early anatomical reduction and stable fixation. Stable internal 
fixation and early anatomical reduction are essential for the 
successful fixation of femur neck fractures. According to and 
[11,12], mal-reduction is a powerful predictor of fracture 
healing problems such as non-union, avascular necrosis 
(AVN), malunion, reduced functional recovery, and eventual 
re-operation. The purpose of the present study is to assess the 
functional and radiological outcomes of delayed fixation of 
femoral neck fractures using cannulated leg screws in young 
adults.

Material and Method
This research was carried out at the National Institute 

of Traumatology and Orthopaedic Rehabilitation (NITOR), 
Dhaka, Bangladesh. A quasi-experimental study was 
conducted on 40 patients who suffered fractures in the neck 
and femur in our institute from September 2021 to September 
2023. The inclusion criteria included the age of the patient, 
between 18 and 50 years of age, and the timing of the 
fracture, between 7 and 21 days. Patients with open fractures, 
pathological fractures, and polytrauma injuries are excluded 
from the study. Purposive sampling (non-randomized) was 
done according to the availability of the patients and strictly 
considering the inclusion and exclusion criteria. Demographic 
variables included age (18-50) and gender (male and female). 
Clinical variables included the side involved, type of fracture, 
mechanism of injury, interval between injury and operation, 
and duration of follow-up. Outcome variables included 
complications like wound complications (superficial and 
deep wound infection) and fracture fixation complications 
(non-union and avascular necrosis). After selecting a case 
according to inclusion and exclusion criteria, patients were 
evaluated preoperatively. An elaborate history was taken. A 
general examination and a local examination followed this. 
After admission, patients were put on surface traction to 
the affected limb with 1/10th of the patient's body weight. 
Radiological evaluation was done by taking anteroposterior 
and lateral X-rays of the affected hip. After that, essential 
investigations were given to all patients to prepare them 
for anaesthesia. Any associated illness was controlled with 
appropriate measures. After optimization of patients, a 
pre-anesthesia check-up was done. All patients underwent 
preoperative counselling regarding the operative procedure, 
probable complications, outcome, and other treatment 
options, along with their merits and demerits. After being 
informed, written consent was obtained. Data were collected 
with a pre-tested structured questionnaire containing history, 
clinical examination, laboratory investigations, preoperative, 
perioperative, postoperative complications, and postoperative 
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follow-up findings. A data sheet was formulated to evaluate 
the outcomes according to HHS. Data were processed using 
the computer software program Microsoft Excel 2010 and 
analyzed by SPSS 27.0.1. The data presented on a categorical 
scale was expressed as frequency and corresponding 
percentage, while the quantitative data was presented as 
mean and standard deviation (SD). No data or information 
was collected without the written consent of the patient. 
Participation in this research was fully voluntary. The 
respondents were entirely free to withdraw their participation 
at any stage or at any time during the study. Written informed 
consent was obtained from each patient. Before consent, 
they were informed of the aim and purpose of the research. 
Confidentiality was assured and maintained.

Surgical procedures
After selecting a case according to inclusion and exclusion 

criteria, patients were evaluated preoperatively. An elaborate 
history was taken. This was followed by a general examination 
and local examination. After admission, patients were put on 
surface traction to the affected limb with 1/10th of the patient's 
body weight. All patients underwent preoperative counselling 
regarding the operative procedure, probable complications, 
outcome, and other treatment options, along with their merits 
and demerits. After being informed, written consent was 
obtained. After preparing the patients for operation, Closed 
reduction is performed with the patient in the supine position 
on a fracture table (Figure 1). Reduction was confirmed by 
C-arm. After reduction, three guide wires are placed, usually
in an inverted triangular fashion (Figure 2).

The screw lengths are measured, and drilling is performed 
using a 4.5 mm cannulated reamer. The screws are then 
inserted (for the BDSF technique, a specific sequence of 
middle, then superior, and lastly inferior screw insertion 
is to be followed). All three screws are inserted less than 5 
mm subchondrally (Figure 3,4). In all cases, a prophylactic 
antibiotic was given. In the postoperative ward, proper fluid 
and hemodynamic balance were ensured. Change of posture 
was done twice an hour. The antibiotic was continued 

for 3 days. Analgesics were given to ensure a pain-free 
postoperative period. On the first postoperative day, patients 
were allowed to sit on the side of the bed. Patients were being 
educated about breathing exercises, isometric quadriceps 
exercises, gluteal exercises, and ankle pumping exercises. 
An immediate postoperative X-ray was done (Figure 
5). After checking the dressing, on 4th POD, they were 
discharged from the hospital if their postoperative period 
was uneventful. Oral antibiotics were given for 10 days. 
Advice was given to continue isometric quadriceps exercise. 
Regarding ambulation, they were advised to do non-weight-
bearing (of the affected side) crutch ambulation until directed 
by the physician. Use of elevated toilet seats onwards is also 
advised. The next follow-up would be given at the 14th POD. 
The first follow-up was given at 14th POD to check any signs 
of infection, pain status, and distal neurovascular status. The 
stitch was removed on the same day. Advice given about 
isometric quadriceps exercise, active abduction, extension 
exercise, and stretching exercise of the hip joint. The next 
follow-up was the 6th week after the operation. The range 
of motion was tested. An X-ray was done to check callus 
formation. Improvements were noted. Partial weight bearing 
was given at this follow-up. Subsequent follow-up was given 
at 12 weeks and every 4 weeks until union has been achieved 
or at least 9 months (Figures 6-10).

Figure 1: Patient positioning.

Figure 2: Preoperative X-ray.

Figure 3: Placement of guidewire-conventional (left), BDSF 
technique(right).
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September 2021 and September 2023. Every patient received 
at least 36 weeks of follow-up. The following outcomes were 
attained in this series. In this study, (Table 1) the highest 
number of patients, 16 (40%), were in the 21-30 year age 
group, followed by 11 (26.7%) cases in the 41-50 year age 
group, 09 (23.3%) in the 31-40 year age group, and the 
lowest 4 (10%) cases in the < 20-year age group. The mean 
age was 32.7 ± 9.14 years, with a range from 18 to 50 years. 

Figure 4: Screw insertion-conventional(left), BDSF technique(right).

Figure 5: Immediate post-operative X-ray.

Figure 6: X-ray of 6th post-operative weeks.

Figure 7: X-ray at 12th post-operative weeks.

Results
A total of forty patients with femoral neck fractures who 

met the study's inclusion requirements were chosen. Patients 
received follow-up care and surgical treatment between 

Figure 8: X-ray at 24th post-operative weeks.

Figure 9: X-ray at 36th post-operative weeks.

Figure 10: X-ray at 52nd post-operative weeks.
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In this study, Table 1 shows the highest number of 
patients, 16 (40%), were 21 to 30-year age group, followed by 
11 (26.7%) cases in the 41–to 50-year age group, 09 (23.3%) 
in the 31 to 40-year age group, and the lowest 4 (10%) cases 
in < 20-year age group. The mean age was 32.7 ± 9.14 years, 
with a range from 18 to 50 years.

In this study, road traffic accidents accounted for 27 (67%) 
cases, which was the most common cause of injury. This was 
followed by falling on the ground and falling from height, 
which accounted for 9 (23%) and 4 (10%) cases, respectively. 
The most occurring fracture was Garden type III (46.7%, n 
= 19), followed by Garden type IV in 9 (23.3%) and Garden 
type II in 8 (20%) cases. The lowest number of cases (n = 4, 
10%) were Garden type I fractures. Undisplaced (i.e., Garden 
type I and Garden type II) femoral neck fractures constituted 
12 (30%) cases, whereas displaced (i.e., Garden type III 
and Garden type IV) femoral neck fractures constituted 28 
(70%) cases. Cases are categorized into 2 groups according 
to the duration of injury to operation. Out of 40 cases, 33 
(83.3%) were operated on in the 2nd week (8-14 days), and 
7 (16.7%) were operated on in the 3rd week (15-21 days) 
of injury. The mean duration of injury to operation was 
10.5 ± 2.8 days, ranging from 8 days to 18 days. Table 2 
categorizes the total duration of follow-up of the patients into 
4 groups. The mean duration of follow-up was 43.3 ± 6.7 
weeks, ranging from 36 weeks to 56 weeks. Among the 40 
cases, most of them were followed up for 36 to 42 weeks 
(60%, n = 24). 5 (13.3%) cases were followed up for 43 to 48 
weeks, 9 (23.3%) cases were followed up for 49 to 53 weeks, 
and the rest 1 (3.3%) cases were followed up for 55 to 60 
weeks. Radiological outcome is categorized into 2 groups: 
union and non-union. Among the 40 cases, Table 3 shows 31 
cases (76.7%) achieved union radiologically, whereas 9 cases 
(23.3%) failed to achieve radiological union. (Table 4) shows 
the complications observed among the study group during 
their follow-up period. A total of 5 cases (13.3%) developed 
complications. Among them, 4 (10%) cases developed AVN, 
and 1 (3.3%) case developed wound infection. Patients 
are grouped into satisfactory and unsatisfactory outcomes 
according to the Harris Hip Score at last follow-up. After 
the last follow-up, the final outcome was assessed with the 
HHS tool. Out of 40 cases, (Table 5) shows 21 (52.5%) had 
excellent (90 to 100), 7(17.5%) had good (80 to 89), 8 (20%) 
had poor (less than 70) and the rest 4 (10%) had fair (70 to 
79) score. The cumulative satisfactory outcome (excellent
and good) was 70% and the unsatisfactory outcome (fair and
poor) was 30%. The mean HHS was 82.5±12.09 at last follow
up ranging from 53 to 100.

Age (In years) Frequency Percent

<20 4 0.1

21-30 16 0.4

31-40 9 0.233

41-50 11 0.267

Total 40 1

Mean ± SD 32.7 ± 9.14

Table 1: Distribution of cases according to age (N=40).

Duration of follow-up (in weeks) Frequency Percentage

36-42 24 0.6

43-48 5 0.133

49-54 9 0.233

55-60 1 0.033

Total 40 1

Mean ± SD 43.3 ± 6.7

Table 2: Distribution of patients according to duration of follow-up 
(N=40).

Table 2 categorized the total duration of follow-up of 
the patients into 4 groups. The mean duration of follow-up 
was 43.3 ± 6.7 weeks, ranging from 36 weeks to 56 weeks. 
Among the 40 cases, most of them were followed up for 36 
to 42 weeks (60%, n = 24). 5 (13.3%) cases were followed up 
for 43 to 48 weeks, 9 (23.3%) cases were followed up for 49 
to 53 weeks, and the rest 1 (3.3%) cases were followed up for 
55 to 60 weeks.

Radiology Frequency Percent

Union 31 76.7

Non-union 7 23.3

Total 30 100

Table 3: Distribution of cases according to radiological outcome 
(N=40).

Complication Frequency Percentage

Wound infection 1 0.033

AVN 4 0.1

Total 5 0.133

Table 4: Distribution of cases according to complications (N=40).

Radiological outcome is categorized into 2 groups: union 
and non-union.  Among the 40 cases, (Table 3) shows 31 
cases (76.7%) achieved union radiologically, whereas 9 cases 
(23.3%) failed to achieve radiological union.

Table 4 shows the complications observed among the 
study group during their follow-up period. A total of 5 cases 
(13.3%) developed complications. Among them, 4 (10%) 
cases developed AVN, and 1 (3.3%) case developed wound 
infection.
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Patients are grouped into satisfactory and unsatisfactory 
outcomes according to Harris hip score at last follow-up. 
After last follow-up, the outcome was assessed with the HHS 
tool. Out of 40 cases, Table 5 shows 21 (52.5%) had excellent 
(90 to 100), 7 (17.5%) had good (80 to 89), 8 (20%) had 
poor (less than 70), and the rest 4 (10%) had fair (70 to 79) 
score. The cumulative satisfactory outcome (excellent and 
good) was 70% and unsatisfactory outcome (fair and poor) 
was 30%. The mean HHS was 85.25±12.09 at last follow up 
ranging from 53 to 100.

Table 8 shows that of the total 40 cases in the study 
highest percentage of union was achieved among undisplaced 
fractures (91.7%, 11 out of 12 cases) and among displaced 
fracture, it was 71.4% (15 out of 23 cases). This association 
was not statistically significant (p value >.05), but nonunion 
rate was higher among displaced fractures (28.6%) compared 
to undisplaced fractures (8.3%).

Discussion
Given their high functional demands, maintaining the 

native hip architecture and mechanics following a femoral 
neck fracture is a top goal in the treatment of physiologically 
young patients [8]. Because of its natural route, the femoral 
head's blood supply is intrinsically susceptible. Despite 
having several arterial supplies, the femoral head's blood 
supply is inherently unstable, making it vulnerable to vascular 
compromise in the event of trauma [13]. There is a 
considerable range in the reported rates of AVN and nonunion 
following internal fixation [14]. Some studies claim that the 
best outcomes come from reducing and fixing femoral neck 
fractures in young adults as soon as possible. However, some 
investigations were unable to establish a connection between 
AVN, nonunion, and the time interval between surgeries 
[15]. Sixteen (40%) of the patients in this study were in the 
age range of 21 to 30 years, followed by eleven (26.7%) in 
the 41-50 year age group, nine (23.3%) in the 31-40 year age 
group, and the fewest four (10%) in theunder-20 year age 
group. With a range of 18 to 50 years, the mean age was 32.7 
± 9.14 years. The results were lower than those of Butt et al. 
[16] (42 years, with a range of 20-55 years) [16], but they
were comparable to those of Elmi et al. [15] (34.3 ± 12.5
years). The average age at which neck femur fractures occur
is declining, most likely as a result of a rise in high velocity
injuries that cause these fractures to occur in younger
individuals. In this study, the male-female ratio was 2.1:1,
with 27 (67.5%) males and 13 (32.5%) females. This
observation is nearly identical to Butt et al.'s [16] finding that
the male-to-female ratio was 1.7: 1. The male-to-female ratio
ranged from as low as 1.25:1 by Jo et al. [17] and 1.5:1 by
Gani et al. [18] to as high as 4:1 by Elmi, et al. [18] and 4.8:1
by Upadhyaya et al. [14], according to the majority of research 
conducted on younger populations [14,15]. Because they are
more prone to osteoporotic fractures, women experience a
higher overall incidence of femoral neck fractures. However,
the percentage of male cases in the current study was higher
than that of female cases because the study cases were
younger and motor vehicle accidents were the primary cause
of injury. The most frequent cause of injury in this study was
traffic accidents, which accounted for 27 (67%) of the cases.
Falls from height and falls on the ground were next,
accounting for four (10%) and nine (23%) instances,
respectively. Therefore, only 23% of cases are caused by
trivial or low velocity trauma, while 77% are caused by high

Haris Hip Score Frequency Percent
Satisfactory
Excellent (90-100) 21 0.525

Good (80-89) 7 0.175

Un-satisfactory
Fair (70-79) 4 0.1

Poor (<70) 8 0.2

Total 40 1

Mean ± SD 85.25±12.09

Table 5: Distribution of cases according to HHS at last follow-up 
(N=40).

Duration of injury to 
surgery (in days)

Radiological outcome
p value

Non-union Union

2nd week (8-14) 5 (15.2%) 28 (84.8%)

0.0343rd week (15-21) 4 (57.1%) 3 (42.9%)

Total 9 31

Table 6: Association between duration of injury to surgery and 
radiological outcome of the cases (N=40).

Table 6 shows rates of non-union were higher (57.1%) 
when fixation was done in the 3rd week in comparison to 
2nd week fixation (non-union rate was 15.2%), and this was 
statistically significant (p value <.05).

Duration of injury to 
surgery (in days)

Functional outcome p 
valueSatisfactory Unsatisfactory 

2nd week (8-14) 26 (78.8%) 7 (21.2%) 0.003

3rd week (15-21) 1 (14.3%) 6 (85.7%)

Total 27 13

Table 7: Association between duration of injury to surgery and 
Functional outcome of the cases (N=40).

Table 7 shows functional outcome (measured by Harris 
hip score) at final follow-up showed higher unsatisfactory 
rate (85.7%) when fixed at 3rd week compared to when fixed 
at 2nd week (21.2%). Contrary to that higher satisfactory rate 
was found when fixed at 2nd week (78.8%) compared to when 
fixed at 3rd week (14.3%). This association was statistically 
significant (p <.05).
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velocity trauma. [19] A study found that more RTAs (43%) 
than falls on the ground (26%). Similarly, [18] discovered 
more RTAs (55.08%) than minor trauma (19.49%). In their 
study, [16] discovered that falls from height were more 
common (74%) than RTA (20%). This data supports the 
current study because the study patients were younger. The 
increased incidence of RTA was also amenable for the lower 
mean age of this study. The current study indicated that the 
most frequently occurring fracture was Garden type III, 
accounting for 46.7% (n = 19) of cases, followed by Garden 
type IV in 23.3% (n = 9) and Garden type II in 20% (n = 8) of 
cases. The lowest number of cases (n = 4, 10%) were Garden 
type I fractures. Undisplaced (i.e., Garden type I and Garden 
type II) femoral neck fractures constituted 12 (30%) cases, 
whereas displaced (i.e., Garden type III and Garden type IV) 
femoral neck fractures constituted 28 (70%) cases. Likewise, 
a result was shown by [17]. In their study, Garden type III 
fractures were most prevalent (48.9%). Other types were type 
II (35.6%), type IV (11.1%), and the lowest type I (4.4%). A 
study by Nizami et al. [20] in Pakistan identified similarities, 
reporting Garden II, III, and IV fractures at rates of 24%, 
48%, and 28%, respectively. They didn’t take any Garden I 
fracture. Displaced fractures were 74% and undisplaced 
fractures were 26% in the study by Razik et al. [13], which 
was similar to this study. But slightly higher undisplaced 
fractures (41%) were reported by [21]. In this study, out of 40 
cases, 33 (83.3%) underwent surgery in the second week (8-
14 days) post-injury, while 7 (16.7%) were operated on in the 
third week (15-21 days) post-injury. The mean duration of 
injury to operation was 10.5 ± 2.8 days, ranging from 8 days 
to 18 days. This finding was almost similar to that of mean 
8.8 days (range 5-21 days) by Zahid, et al. [6] and mean 8.5 
days by Pal et al. [22] and Choubey, but higher than that of 
Butt et al. [22] (mean 6 days with range 2-9 days) and lower 
to Wongwai et al. [23], (mean 13 days with range 2-30 days) 
[6,16,21,22]. Delay of fixation can be due to many reasons, 
notably delayed presentation of the patients, delayed referral 
to the competent trauma care center for such fracture 
management, etc. The average follow-up duration was 43.3 
weeks with a standard deviation of 6.7 weeks, spanning from 
36 to 56 weeks. Among the 40 cases, most of them were 
followed up for 36 to 42 weeks (60%, n = 24). 5 (13.3%) 
cases were followed up for 43 to 48 weeks, 9 (23.3%) cases 
were followed up for 49 to 53 weeks, and the rest 1 (3.3%) 
cases were followed up for 55 to 60 weeks. Long-term follow-
up was not done. So, the most common complication, like 
AVN, could not be assessed. Of the 40 cases, 31 (77.5%) 
demonstrated radiological union, while 9 cases (22.5%) did 
not achieve radiological union. For delayed fracture fixation 
after 1 week with acceptable reduction, the rate of non- union 
was 25% in study by Gumustas et al. [21] This was similar to 
current study. However, lower incidences of non-union were 
reported by others, being 16%, 11.5%, and 9%, respectively, 

by Wongwai et al. [23], Elmi et al. [15], and Butt et al. [16]. 
Contrary to this study, no nonunion was reported by Pal eta l. 
[22]. Rates of non-union were higher (57.1%) when fixation 
was done in the 3rd week in comparison to 2nd week fixation 
(non-union rate was 15.2%). This was statistically significant 
(p value <.05). A total of four cases (13.3%) experienced 
complications. Among them, 3 (10%) cases developed AVN, 
and 1 (3.3%) case developed wound infection. This finding is 
more or less similar to the rate of AVN (8.7%) reported by 
Wongawi, et al. [23] and the 3.8% wound infection reported 
by Elmi et al. [15] and Pal eta l. [22]. AVN rate was 0% by 
Razik et al. [13] in patients fixed later than 48 hours by Agar 
et al. [24]. Long-term follow-up is needed to assess the actual 
rate of AVN following fixation of the femoral neck, which 
might be higher than the present follow-up period. The HHS 
tool was used to evaluate the study's final results following 
the last follow-up. Eight cases (20%) had bad scores (less 
than 70), seven cases (16.7%) had good scores (80 to 89), 
four cases (10%) had fair scores (70 to 79), and twenty-one 
cases (52.5%) had excellent scores (90 to 100). At the last 
follow-up, the mean HHS was 85.25±12.09. 30% of results 
were unsatisfactory, and 70% of results were cumulatively 
satisfactory. Agar, et al. [24] reported 73.1% satisfactory 
and 26.9% unsatisfactory results, which was comparable to 
this [24]. Similarly, Nizami, et al. [20] classified 36% of 
results as unsatisfactory and 64% as satisfactory [20]. 
However, Butt et al. [16] found a greater satisfied outcome 
of 86.6%, while Zahid, et al. [6] reported a higher 
unsatisfactory outcome of 39.4%. The highest percentage of 
union was obtained among undisplaced fractures (91.7%, 
11 out of 12 cases) and among displaced fractures (71.4%, 
15 out of 21 cases) out of the 40 total cases in the research. 
Although the nonunion rate was higher in the group with 
displaced fractures (28.6%) than in the group without 
displacement fractures (8.3%), this link was not statistically 
significant (p value >.05). Jo, Lee, and Lee found lower rates 
of non-union in both displaced and undisplaced fractures 
(18.5% and 0%, respectively), but Karaeminogullari, et al. 
[11] reported greater rates of non-union in both displaced
and undisplaced groups (38% and 18%, respectively) [17].
There are a few limitations to this study. The follow-up
period was only 36 weeks. Lack of supervised physiotherapy 
after discharge from the hospital is, in some cases, another
problem affecting the final outcome of the patient. The
actual number of AVNs in the femoral head could not be
assessed due to the short duration of follow-up.

Conclusions
For young adults with femoral neck fractures, early 

fixation is the preferred course of treatment. However, due 
to various factors, early intervention is not always possible, 
which may lead to complications such as nonunion or 
avascular necrosis. Despite experiencing delayed fixation, it 
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is clear from this study that most patients achieved union at 
their last follow-up examination. Therefore, while delayed 
fixation is not ideal, it can still result in successful outcomes 
and remains a viable treatment option.
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