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Abstract 

Background The fractures of femoral neck account for 50% among hip fractures with around 3%-10% occurring in 
younger population of below 65 years. The newly introduced FNS as management approach appears to be a poten-
tial alternative to the traditional CCS. The aim of this study was to compare the clinical efficacy and outcome of the 
femoral neck system (FNS) and the cannulated cancellous screw (CCS) in the treatment of femoral neck fractures in 
adult below 65 years of age.

Methods Data of 114 patients between 18–65 years, admitted in our department for femoral neck fracture from 
January 2019 to March 2021 were retrospectively studied and ranged into two groups based on the surgical methods: 
FNS group (56 patients) and CCS group (58 patients). The variables of interest including demographic and clinical 
variables (age, gender, fracture mechanism, injury side and classification), perioperative parameters(operation time, 
intraoperative bleeding, incision length and hospitalization time), postoperative outcomes and complications (frac-
ture healing time, nonunion rate, femoral neck avascular necrosis, aseptic screw loosening and the Harris Hip Score), 
were analyzed and compared between the two groups.

Results All 114 patients presented satisfactory reduction and were followed-up for a period of 12 to 36 months 
(mean 27 ± 2.07 months); there were no significant differences between both groups in terms of age, gender, fracture 
classification, side of injury, mechanism of injury, the operative time, intraoperative blood loss and the hospital length 
of stay. However, the fracture healing time between FNS group and CCS group was statistically significant (p < 0.05), 
respectively 2.86 ± 0.77 and 5.10 ± 0.81 months. The significant differences were also found in terms of numbers of 
fluoroscopies 8.34 ± 1.38 Vs 17.72 ± 2.19, the HHS 87.80 ± 1.92 Vs 84.28 ± 2.24, postoperative complications 8 (14.28%) 
Vs 26 (44.82) respectively in FNS and CCS group.

Conclusion FNS presented satisfactory outcomes had significantly lower complications rate, therefore, can be one of 
the alternatives for internal implantation devices in treatment of femoral neck fracture in non-geriatric population.

Keywords Cannulated cancellous screw, Femoral neck fracture, Femoral neck system

Introduction
The fractures of femoral neck account for 50% among 
hip fractures with around 3%-10% occurring in younger 
population of below 65  years [1–3]; therefore, they are 
considered as a major public health concern. Considering 
factors such as population growth and ageing, the inci-
dence of femoral neck fractures (which was 1.6 million 
people per year in 1990) is projected to increase to 2.6 
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million in 2025 and 6.3–6.5 million by the year 2050 with 
serious socioeconomic impact, and significant challenges 
to orthopedic surgeons [4–6].

While in elderly population the femoral neck fracture 
is due to low energy force, in younger population it is 
mostly due to high energy trauma such as fall from the 
height or Road traffic accidents [7, 8]. There have been 
an estimated 20–30% incidence rate of complications in 
patients after femoral neck fracture among which avas-
cular necrosis, implant failure, nonunion and malunion 
are the most incriminated [9]. The surgical management 
and the implant selection is still a challenging task among 
orthopedic specialist. The cannulated cancellous screw 
(CCS) and the Dynamic Hip Screw (DHS) are widely 
used. The CCS presents some advantages as it provides 
the torsional stability and preservation of blood vessels 
in the femoral head and neck. However it has limita-
tion in overcoming the vertical shear instability encoun-
tered in Pauwels type III femoral neck fracture in which 
case the DHS is the best alternative [10–12]. The femo-
ral neck system (FNS), designed by the Association for 
the Study of Internal Fixation and DePuy Synthes com-
bines the advantages of both cannulated screw and DHS 
[13].  Some authors have recently reported important 
findings regarding the mechanic and the biomechani-
cal stability of the internal fixation using FNS in unsta-
ble femoral neck fractures; according to the authors, the 
Placement of the bolt tip of FNS at proximity and infe-
riorly to the subchondral bone in pauwels III femoral 
neck fractures respectively provided higher stability and 
increased inter-fragmentary sliding distance; additional 
5 mm gap between the diaphysis and the plate probably 
adjust the depth of the bolt [10].

The clinical efficacy and postoperative outcome of 
internal fixation using FNS compared to that of the tra-
ditional cannulated cancellous screw remained not very 
well documented. This study aimed to compare the clini-
cal efficacy and postoperative outcome between FNS and 
CCS in the treatment of femoral neck fractures in popu-
lation of below 65 years of age.

Methods
We conducted a retrospective study of patients between 
18–65  years, admitted in our department for femo-
ral neck fracture from January 2019 to March 2021. 
The inclusion criteria were as follow: (1) non geriatric 
patients (below 65  years), (2) imaging diagnosis classi-
fication of femoral neck fracture (Garden and Pauwels), 
(3) fracture treated with the femoral neck system and (4) 
fracture treated with cannulated cancellous screw. The 
exclusion criteria were: (1) fracture treated with conserv-
ative management, (2) poly-trauma patients (3), patients 
managed with any other surgical method apart from the 

above mentioned two methods, (4) patients with any 
other particular medical history, chronic alcohol abus-
ers, (5) patients with Traumatic Brain Injury (TBI) or 
Glasgow Coma Scale score of < 14, and 6) patients with 
pathological fracture and a minimum follow-up period 
of 12 months. A total of 147 were retrospectively studied. 
Overall, 114 out of 147 patients met the inclusion crite-
ria. They were divided into two groups: patients managed 
with FNS (n = 56) and those treated with CCS (n = 58).

All the patients included in our study had their opera-
tion done as soon as possible to reduce the chances of 
perioperative complications such as pneumonia, Deep 
Venous Thromboembolism (DVT). The variables of 
interest included demographic variables (gender and 
age), clinical variables (mechanism of injury, fracture 
type, and the side of injury), perioperative parameters 
(such as operation time, intraoperative bleeding, incision 
length and hospital length of stay), postoperative out-
comes and complications (fracture healing time, nonun-
ion rate, femoral neck avascular necrosis, aseptic screw 
loosening and the Harris Hip Score). These variables 
were compared between the two populations groups.

Patients’ data were collected following the anonymous 
method, contact numbers and personal identity com-
pletely erased for ethical consideration. The informed 
consent was obtained from all the patients and the study 
was approved by the institutional review board and the 
Ethic committee of our institution.

Surgical procedure and steps
After successful anesthesia, the patient was placed on the 
orthopedic lower extremity traction bed, in supine posi-
tion. The C-arm fluoroscopy was placed in between the 
patient’s lower limbs to allow easy taking of anteroposte-
rior and lateral images. Adjusted with traction, an adduc-
tion and internal rotation of the lower extremity was 
performed to reduce the fracture end. This maneuver was 
repeated and monitored under the C-arm fluoroscopy 
to confirm the fracture alignment. After the reduction 
was satisfactory, a routine preoperative skin preparation, 
asepsis protocol and draping was done on the operation 
field.

A longitudinal incision of about 3 to 5  cm in length 
was made on the plane of the lateral lesser trochanter of 
the hip. A blunt dissection of the underlying subcutane-
ous tissue, deep fascia layer up to the bone cortex was 
performed with the use of clamp forceps to avoid the 
contusion of the tensor fascia lata. Through the tensor 
fascia lata muscle fiber gap, the incision can reach the 
lower edge of the femoral tuberosity,where it can then be 
peelled down.

In FNS procedure, a 2.5  mm diameter Kirshner wire 
was inserted through the tip of the greater trochanter up 
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to the femoral head to prevent the rotation of the femoral 
head in its socket during the guide pin or FNS implant 
penetration into the femoral neck; afterwards a guide pin 
was inserted into the inferior cortex of the femoral neck. 
Under C-arm fluoroscopy guidance, the FNS system 
was placed from below the greater trochanter through 
the femoral neck, then to the femoral head. Thereafter, 
a locking screw was placed to fix the plate in the femur 
through the lesser trochanter. The central nail was 
inserted into the main nail, to provide a firm compres-
sion force (Fig. 1).

While in CCS, the 2.5  mm  K-wire was inserted at 
the middle to lower 1/3 of the femoral neck; 3 parallel 
guide wires were inserted simultaneously in the femoral 
neck through the head. As the guide pins were inserted 
through the femoral head and neck, the fluoroscopy was 
used to determine their appropriate direction and length. 
The 3 screws were inserted simultaneously in a way to 
obtain an inverted triangle with the apex oriented down-
ward and the base upward (Fig. 2).

The fracture reduction was visualized on the fluor-
oscopy to appreciate the position of the internal fixator 
as well as the fracture reduction (Figs. 1d,e and 2d,e). It 
should be remembered that, in cases where closed reduc-
tion was impossible, opened reduction was an option via 

anterior approach with Smith-Peterson incision followed 
by a T-shape incision on the joint capsule to expose the 
fractured end and attend the reduction under direct 
vision.

Perioperative management
All included patients received prophylactic anticoagu-
lant therapy with oral rivaroxaban 10 mg/day. The anti-
coagulant prophylaxis was discontinued 24  h prior to 
the operation and was continued for 3  weeks after the 
discharge from the hospital in order to prevent the DVT. 
Before induction of anesthesia (30 min prior to skin inci-
sion), all the included patients received an intravenous 
prophylactic first generation cephalosporin cefazolin; the 
prophylactic antibiotic was discontinued continued 24 h 
postoperatively. This was accompanied with an intrave-
nous 1 g of tranexamic acid (TXA) with a repeated dose 
6 h postoperatively. The mobilization of the patient was 
ordered on postoperative day 1 with partial weight bear-
ing in patients with stable fracture, however this weight 
bearing was delayed in patients with unstable fracture (as 
these had higher risk of vascular damage related to the 
initial injury itself ) in whom quadriceps femoris exer-
cise, hip, knee and ankle passive and active exercise were 
recommended in order to minimize edema in the lower 

Fig. 1 A 60 years old male patient with right femoral neck fracture (Garden type III), managed operatively with internal fixation using Femoral 
Neck System 24 h after injury. Preoperative radiographs anteroposterior view (a), lateral view (b) and 3D CT scan (c); intraoperative fluoroscopic 
anteroposterior view (d), lateral view (e); immediate postoperative radiographs anteroposterior view (f) and lateral view (g); postoperative 
13 months radiographs anteroposterior view (h) and lateral view (i)
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limb. Loxoprofen sodium tablet 180 mg/day in 3 divided 
doses was recommended for 3 weeks after discharge for 
postoperative pain control. The outpatient follow-up was 
recommended to all patients every 3  months up to one 
year and every semester afterwards.

Outcome measurement
We meticulously and carefully collected, assessed and 
recorded all clinical data of the included patients such as 
(1) the operation time, (2) the intraoperative blood loss, 
(3) the incision length/size, (4) the hospital length of stay 
(LOS), (5) the postoperative complications including 
nonunion rate; femoral neck avascular necrosis; aseptic 
screw loosening (usually identified if there were any signs 
of screw penetration or withdrawal on plain radiographs) 
and the postoperative femoral neck shortening, (6) the 
fracture healing time, considered as time required to 
observe radiological evidence of healing on plain radio-
graph, accompanied by absence of percussion pain in the 
hip joint or the lower limb in the affected side: this time 
was previously defined within an average of three months 
in most patients according to the literature [14], (7) the 
Harris hip score (HHS). On the questionnaire-base, the 
Hip function of each patients were assessed in outpa-
tient clinic on last follow-up using the translated version 
of the HHS guideline published in 1969 which takes into 

consideration the patient’s pain (44 points), the mobility 
and walking (47 points), range of motion ROM (5 points), 
and absence of deformities (4 points) with the total score 
of 100 ranging from extreme symptoms (HHS = 0) and 
no symptoms (HHS = 100); accordingly, scores above 90 
were considered excellent, score between 80 and 90 were 
considered as good results, those between 70 and 80 were 
defined as fair results, while values below 70 were defined 
as poor outcome [3, 15, 16]. The femoral head avascu-
lar necrosis and nonunion (at one year after operation) 
were assessed using plain radiographs. On full length 
leg radiographic images, the full length of the affected 
leg compared to the non-affected side was obtained 
and evaluated to detect the presence of shortening; The 
degree of the femoral neck shortening was classified 
as none or mild, moderate and severe, when the extent 
of shortening was (< 5  mm); (5–10  mm) and (> 10  mm) 
respectively [17] and patients were diagnosed as short-
ened femoral neck if shortening was above 10 mm.

The femoral head shortening was measured on stand-
ard X-ray using the same method as described by Haider 
et  al. [3].  We measured the center–collum–diaphysis 
(CCD) angle to determine the length of the femoral neck 
and the distance joining the center of the femoral head 
to the inferior end of the lesser trochanter. We compared 
the finding to the contralateral side. Additionally, a plain 

Fig. 2 A 48 years old female patient who sustained a femoral neck fracture garden III after a fall, managed operatively with cannulated cancellous 
screw 24 h after injury. Preoperative X-ray anteroposterior view (a), lateral view (b) and 3D CT scan (c); intraoperative fluoroscopic images 
anteroposterior view (d), lateral view (e); immediate postoperative X-ray anteroposterior view (f) and lateral view (g); postoperative 12 months 
radiographs anteroposterior view (h) and lateral view (i)
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radiograph of the full limb was obtained and the full leg 
distance was measured accordingly. The numbers of 
intraoperative fluoroscopies was retrieved and recorded 
from the operation records documented in each patient’s 
file.

Statistical analysis
Continuous variables such as, operation time, intraop-
erative blood loss, length of the incision, age, hospital 
Length of stay (LOS) and number of fluoroscopies were 
expressed as mean and standard deviation (SD), then 
analyzed using the Student’s t test. The chi-square test 
was used for categorical variables analysis. The statistical 
analyses were done using SPSS 20.0 (SPSS, IBM, USA). A 
value of P < 0.05 was considered as statistically significant.

Results
A total of 114 patients aged below 65 years, operated with 
FNS method (56 patients) and CCS method (58 patients) 
with a follow-up period of 12 to 36  months (mean 
27 ± 2.07  months) were included and respectively stud-
ied; the results of the analyses are presented as follows:

There was non-significant gender difference between 
both groups (p = 0.46) while there was a significant age 
difference between both groups (p < 0.001). The Garden 
classification types III was the most encountered in both 
groups. The Pauwels classification type III was the most 
encountered in FNS group (57.14%); the difference of 
distribution between both groups was statistically signifi-
cant for Garden classification (p = 0.02) as well as Pau-
wels classification (p < 0.01) (Table 1).

The difference in number of fluoroscopies and inci-
sion length between both groups was statistically 

significant (p < 0.001). There was no significant differ-
ence in terms of operation time (55.11 ± 30.22  min 
in FNS group and 64.19 ± 29.52  min in CCS group), 
(p = 0.05). The volume of intraoperative blood loss 
(35.71 ± 29.66  ml in FNS group and 35.69 ± 29.15  ml 
in CCS group), as well as the hospital length of stay 
(8.64 ± 3.99 days in FNS group and 9.36 ± 4.22 days in 
CCS group) showed nonsignificant difference (p = 0.99 
and p = 0.65 respectively), (Table 2).

The fracture healing time was significantly shorter 
(2.86 ± 0.77 months) in FNS group than in CCS group 
(5.10 ± 0.81 months), (p < 0.01).

Overall, there was a statistical difference in terms 
of postoperative complications in both groups: 
14.28%(8/56) in the FNS group, which was lower than 
44.82%(26/58) in the CCS group (p < 0.001).

The evaluation of the HHS demonstrated a significant 
difference between FNS group (87.80 ± 1.92) and CCS 
group (84.28 ± 2.24) with p = 0.04 (Table 3).

Table 1 Patient’s demographics distribution and fracture characteristics

Variables FNS group CCS group P –value

Gender
n (%)

Male 29(51.78) 34(58.62) 0.46

female 27(48.21) 24(41.37)

Age (years) 58.20 ± 15.15 40.45 ± 16.57  < 0.001

Mechanism of injury
n (%)

Fall from height 47(83.93) 41(70.68) 0.22

Road traffic accident 4(7.14) 7(12.06)

Others 5(8.93) 10(17.24)

Side of injury
n (%)

Right 26(46.43) 26(44.82) 0.83

Left 30(53.57) 32(55.17)

Garden classification
n (%)

I 6(10.71) 0 0.02

II 13(23.21) 12(20.68)

III 37(66.07) 41(70.68)

IV 0 5(8.62)

Pauwels classification
n (%)

Type I 8 (14.28) 15(25.86)  < 0.01

Type II 16 (28.57) 29(50.00)

Type III 32 (57.14) 14(24.13)

Table 2 Operative parameters

Variables FNS group
(mean ± SD)

CCS group
(mean ± SD)

P -value

Number of fluoroscopies (n) 8.34 ± 1.38 17.72 ± 2.19  < 0.001

Operation time (min) 55.11 ± 30.22 64.19 ± 29.52 0.05

Intraoperative blood loss (ml) 35.71 ± 29.66 35.69 ± 29.15 0.99

Incision length (cm) 4.86 ± 1.19 3.88 ± 1.03  < 0.001

Hospital Length of Stay (days) 8.64 ± 3.99 9.36 ± 4.22 0.65
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Discussion
The incidence of adult femoral neck fracture had 
been significantly increased proportionately with the 
increase of high energy trauma such as road traffic acci-
dent, fall from height [18]. The treatment of femoral 
neck fracture in elderly is dominated by the hip arthro-
plasty; while in younger patients (below 65  years), the 
current approach consists of minimally invasive tech-
nique using close reduction and internal fixation [19, 
20]. The traditional existing methods of internal fixa-
tion include anteromedial femoral neck plate with can-
nulated screws, Hansson pin system, Dynamic Hip 
Screw (DHS), cannulated screw, FNS, etc. [1, 9, 11, 17, 
21].

The use of CCS in the fixation of femoral neck frac-
ture in younger population has been widely docu-
mented; minimally invasive, it offers anti-rotation 
properties, low cost and convenient for most femoral 
neck fractures [1, 13]. However, for Pauwels type III 
fracture, the biomechanical properties of the cannu-
lated screws are poor [22, 23]. The CCS which consists 
of 3 screws inserted in the configuration of an inverted 
triangle provides a torsional stability and preserva-
tion of blood vessels in the femoral head and neck. Its 
limitation in overcoming the vertical shear instability 
encountered in Pauwels type III femoral neck fracture 
has given to DHS the priority in this patient group [10–
12]. The FNS mechanically combines the properties of 
both CCS and DHS [13]. Other scholars analyzed the 
biomechanical properties of FNS and concluded that, it 
was a reliable method for internal fixation of displaced 
femoral neck fractures [24, 25].

The placement and adjustment of screw in the CCS 
group requires multiple fluoroscopies images, and 
longer operation time, consequently more exposure 
of the patient and staff to the radiations. In our study, 
the number of fluoroscopies was 8.34 ± 1.38 in FNS 
group and 17.72 ± 2.19 in CCS group (p < 0.001). The 
operation time was 55.11 ± 30.22  min in FNS group 
and 64.19 ± 29.52 min in CCS group (p = 0.05). He et al. 

[26] reported the mean number of fluoroscopies in FNS 
10.58 ± 1.89 Vs 18.33 ± 3.82 in CCS (p < 0.001); with a 
mean operation duration of 49.94 ± 14.46  min in FNS 
Vs 56.11 ± 12.48 min in CCS (p = 0.06). We believe that 
shorter duration of operation and a reduced number of 
fluoroscopies are beneficial to the patient.

The basic data analyses in our study reported a sig-
nificant difference in patients’ ages, and the fracture 
classification in the two groups; however, we failed to 
relate these differences to the choice of the treatment 
approaches as well as their final outcomes, moreover, we 
have not found consistent studies in the literature dis-
cussing similar findings. The postoperative complications 
following the fracture of femoral neck are well docu-
mented in literature. This involving: fracture nonunion, 
avascular necrosis of the femoral neck, neck shortening 
and the loosening of the internal fixator.

In most patients, the reasonable time to expect union 
is 3 months or longer [14]; however, although the reduc-
tion and fixation of the femoral head is intended to 
restore the blood supply to the fractured femoral neck, 
overall 10–20% and 10–30% of cases will still develop 
aseptic nonunion and femoral neck avascular necrosis 
respectively [14, 27]; these consisting the main causes of 
fracture revision with hip arthroplasty [27]. In our study, 
the fracture healing time was 2.86 ± 0.77 months in FNS 
group and 5.10 ± 0.81  months in CCS group, (p < 0.001) 
with the non-union rate of 3.57% in FNS group and 8.62% 
in CCS group. The femoral neck avascular necrosis was 
encountered in 1.79% of cases in FNS group and 6.89% 
of cases in CCS group. The aseptic screw loosening was 
found in 3.57% and 8.62% of cases respectively in FNS 
group and in CCS group.

Hu et  al. [7] reported an incidence of 10% nonunion 
in FNS and 12.5% in CCS (p = 0.79); a 5% rate of femoral 
head necrosis in FNS and 12.5% in CCS (p = 0.38); 0% of 
screw loosening (screw cut-out) in FNS and 50% in CCS, 
(p = 0.01). Tang et al. [18] reported 4% nonunion, 2% of 
femoral neck necrosis and 6% screw loosening in FNS 
group; moreover, the authors revealed 9% nonunion, 7% 
femoral neck necrosis and 11% screw loosening in CCS. 
Zhou et  al. [13] reported a higher incidence of compli-
cations in CCS (30%) than in FNS (6.7%), (p = 0.04). 
He et  al. [1] reported an incidence of complications of 
6.1% (2/33) in FNS group and 25% (9/36) in CCS group 
(P = 0.03). Herein, our overall complication rate was 
14.28% in FNS group and 44.82% in CCS group, which 
was higher than in the above previous studies; however, 
we noticed that this was mainly related to the high inci-
dence of neck shortening in both groups.

Independently to the treatment approach, there is a 
certain extent of femoral neck shortening (50%–60%), but 
whether this shortening will lead to an impairment of the 

Table 3 Postoperative follow-up and complications

Variables FNS group CCS group P -value

Fracture healing (months) 2.86±0.77 5.1±0.81 <0.001

Harris Hip Score (HHS) 87.80±1.92 84.28±2.24 0.04

Complications n (%) 8(14.28) 26(44.82) <0.001

 Non-union  n (%) 2(3.57) 5(8.62)

 Femoral neck avascular necrosis 
n (%)

1(1.79) 4(6.89)

 Aseptic Screw loosening    n (%) 2(3.57) 5(8.62)

 Femoral neck shortening n (%) 3(5.35) 12(20.68)
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hip function remain controversial [17, 28]. One scholar 
reported that, femoral neck shortening following femoral 
neck fracture fixation is a common complication with a 
rate of 30%-31%; additionally, the authors supported that 
a shortening of even 5 mm can cause limping [17]. Felton 
et al. [29] reported no/mild shortening (≤ 5 mm) in 2/3rd 
of patients and moderate/severe (> 10  mm) in 1/3rd of 
patients with femoral neck fracture managed operatively; 
furthermore, the authors reported that the hip func-
tion worsened with the severity of the shortness. Sahin 
et  al. [8] found a significant shortness of femoral neck 
(9.5 ± 5.9  mm) in patients treated with CCS. Zlowodzki 
et  al. [17] reported 2/3rd (66%) healing with shortening 
(> 5 mm) in hip fracture treated with multiple CCS. Shu 
et al. [21] presented a significant shortening (> 5 mm) of 
femoral neck following surgery in patients treated with 
CCS and dynamic compression locking system (DCLS), 
moreover, the authors reported that DCLS shortening in 
the horizontal (4.4 ± 1.45 mm in DCLS Vs 4.4 ± 1.45 mm 
in CCS) and vertical direction (6.8 ± 2.27  mm in DCLS 
Vs 6.8 ± 2.27 mm) were significantly lower than those in 
the CCS group (P = 0.00). Zlowodski et al. [30] in another 
study reported 34% of no/mild shortening, 36% of mod-
erate shortening, and 30% severe shortening in femoral 
neck fractures patients treated with CCS. In the current 
study, the findings showed a higher incidence of femoral 
neck shortening in CCS group compared to FNS group. 
According to previous authors, there is always a certain 
extent of shortening following femoral neck fracture 
regardless the choice of the operative approach; there-
fore, in our study, we considered patients to be diagnosed 
as shortened femoral neck when shortening was severe 
(more than 10  mm); they were 3(5.35%) in FNS group 
and 12(20.68%) in CCS group.

The findings of the biomechanical experiments 
reported by Stoffel et al. [25] together with the results of 
our outcomes suggested that the construct of FNS plays 
an important role in resisting femoral neck shortening. 
This result was basically consistent with those found in 
previous literature [1, 7, 18].

The HHS is an important tool used by clinicians for 
the evaluation of hip function. He et  al. [1] reported 
Harris Hip Score in the FNS group as 90.42 ± 4.82 and 
88.44 ± 5.91 in the CCS group (p = 0.13). Hu et  al. [7] 
found 85.90 ± 5.98 in FNS compared to 81.92 ± 8.34 
in CCS group. Zhou et  al. [13] reported Harris score 
of 86.16 ± 7.26 in the FNS group comparing to (82.37 
7.52) in the cannulated screw group (P = 0.039). In this 
study, the HHS were 87.80 ± 1.92 and 84.28 ± 2.24, 
respectively in FNS group and CCS; there was minimal 
clinically important difference between both groups 

(p = 0.04). These results were consistent with the above 
studies [1, 7, 13] and these values found in our study 
were considered as good results according to the cur-
rent literature [13, 31].

The Vascular complication such as DVT is well doc-
umented in patients with hip fracture and it is usually 
prevented with the prophylactic use of Low molecu-
lar weight heparin [2]. In our study, all the patients 
received perioperative oral rivaroxaban and 0 case of 
complications related to DVT was identified.

Our study presents some limitations: firstly, its retro-
spective nature makes it susceptible to possible minor 
errors as the patients were not randomly assigned. Sec-
ondly, although efforts for standardizing shortening 
measurements were made, we assume they might have 
been affected by multiple rotational alignment of the 
femur on digital radiographs. Lastly, in our study, the 
fixation approach and the implant selection was chosen 
based on our own clinical experience, we acknowledge 
that this could cause possible bias in our results. Addi-
tionally, the difference regarding the individuals’ ages 
and fracture classification which could not be associ-
ated to any outcome or findings constituted another 
shortcoming to this study: We therefore acknowledge 
that a randomized control trial is needed to further 
authenticate our findings.

Conclusion
In conclusion, both FNS and CCS methods present 
comparable operation time, intraoperative blood loss 
but significant difference in fracture healing time, num-
bers of intraoperative fluoroscopies and length of inci-
sion. Furthermore, there was satisfactory functional 
outcome with slightly higher HHS and lower inci-
dence of complications in FNS group compared to CCS 
group, therefore, FNS can be one of the alternatives for 
internal implantation devices in treatment of femoral 
neck fracture in non-geriatric population.
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