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Intracapsular femoral neck fracture constitute a major entity of orthopedic trauma and of
geriatric fractures, yet there is no clear consensus on the favored fixation modality regarding
achievement of sound union with the least complication rate.

We conducted a retrospective observational study of 60 patients with intracapsular femoral
neck fracture, 30 of them (Group A) had undergone DHS fixation while the other 30 (Group B)
were fixed with proximal femoral locking plates.

Both groups had no significant difference regarding age, gender, fracture type and preoperative
medical comorbidities. Also, they showed no remarkable difference regarding operative time,
blood loss and length of hospital stay. Concerning the postoperative period follow up that reached
12 months with a mean of 6 months, they showed similar union rates, functional scores, AVN and
reoperation rates, with the preoperative displacement being the only statistically significant index
that is predictive of functional outcome.

We believe that PFLP provide comparable results to those of sliding hip screw in management

of intracapsular femoral neck fractures with the advantage of feasibility of post-fixation MRI
studies.
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INTRODUCTION

Fractures of the hip joint are common, approximately
20% of the cases of the orthopedic trauma unit, and
proximal femoral fractures account for 60-65% of all
geriatric fractures. Also, fractures of the femoral neck
account for about 50% of all hip fracture cases [1].

Fractures of the neck femur in young patients typically
result from high-energy trauma to the hip. Urgent
anatomical reduction and internal fixation in the young
(aiming at preservation of the blood supply to the femoral
head) is the treatment of choice [2,3] With critical blood
supply of the femoral head, these fractures carry high risks
of avascular necrosis and fracture non-union, comprising
16% and 33% of complications respectively [4]. Femoral

neck fractures have a 20 to 36% reoperation rate within
two years of the st internal fixation of the fracture [5].

Dynamic hip screws, three cannulated screws and
proximal femoral locking plates are widely used internal
fixation devices for neck of femur fractures in young
adults [6]. Cannulated screws and dynamic hip screw allow
compression of the femoral neck fracture site during weight
bearing, but it cannot prevent 2% limb shortening due to the
head or neck fragment lateralization from gliding along the
screws [7]. Anatomic locking plates allow angular-stable
plating for the treatment of complex comminuted & porotic
fractures [8]. Dencka et al., published a biomechanical
comparison of internal fixation devices for the treatment
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of neck femur fractures, the results supported the use of
dynamic hip screws [9].

Considering the growing belief in fixed-angle constructs
for better stability & less loss of reduction for such injuries,
we conducted this retrospective cohort study to assess the
reliability of anatomical proximal femoral locking plates
in achieving comparable results to those of dynamic hip
screw in fixing neck of femur fractures in the young.

PATIENTS AND METHODS

Study design & data collection

This retrospective cohort study of prospectively
collected data was undertaken to compare the functional
& radiologic outcomes of dynamic/sliding hip screw and
proximal femoral locking plate for the fixation of femoral
neck fractures. It reviewed the medical records of 60 young
adult patients (both males & females) with displaced
femoral neck fracture (who met the inclusion criteria) who
were operated upon from January 2018 till january 2023 at
our level 1 trauma center. Those who fulfilled a minimum
of 6 months follow up were enrolled in the study.

Dynamic/sliding hip screw fixation was the procedure
done for 30 patients (Group A), while the other 30 patients
had undergone proximal femoral locking plate fixation
(Group B), with the choice of implant being the senior
surgeons own preference. Based on the work of others
and difference in proportions and means between groups,
and after calculating the sample size needed for detecting
a range of outcomes desired in this study using a power
of 80% and a 95% CI using epi info version 7 (CDC) a
sample of 30 per group was deemed as adequate.

Clinically we collected patient’s sociodemographic data
(age & gender), BMI, smoky habits & comorbidities, and
the two groups were matched accordingly. Patients were
originally interviewed by trained authors, and radiographic
assessment was routinely done by two orthopedic surgeons.
Radiologically, the time to union, loss of reduction & any
complication (occurrence of AVN, nonunion & arthritis)
were reviewed. Ethical approval for this study was obtained
from the ethical committee review board.

Eligibility

Inclusion criteria: displaced femoral neck fractures
(including intracapsular & extracapsular fractures) in
skeletally mature adults (between 20-55 years of age) with
an intact cognitive state to achieve informed consent.

Exclusion  criteria: associated fracture (pelvis,
acetabulum, or femur), hip dislocation, the fracture is
pathologic, active infection, age (below 20 years or above
55 years), and pre-fracture inability to walk freely.
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Surgical procedures & postoperative rehabilitation

All patients were originally assessed both clinically
and radiologically by the same physician, consented, and
prepared for the operative intervention. Preoperative data
including age, gender, medical comorbidities, and fracture
pattern classification (Pawel & Garden) were collected
& documented. All surgeries were performed by one of
the two authors who are senior pelvis and arthroplasty
surgeons. All patients in both groups underwent regional
spinal anesthesia and operated upon in the supine position
on a radiolucent traction table. Image intensifier was
used for intraoperative assessment of reduction and for
placement of the implant.

All patients of both groups achieved accepted closed
reduction under the image intensifier (restored anteromedial
cortex, neck-shaft angle and anteversion) with no need
for open reduction of the neck fracture and capsulotomy.
Group A underwent sliding/dynamic hip screw fixation
(Figure 1) with a 4-hole locking plate and a relevant length
lag screw, while Group B underwent fixation via a locking
plate (Figure 2) that includes three 7.3mm cannulated
screws for the neck (in an inverted triangle orientation)
and a single cortical screw for the femoral shaft fixation.
Regarding Group A, an additional superior de-rotational
guide wire was used during the step of drilling for the lag
screw using the triple reamer, to ensure maintenance of
reduction.

Postoperative X-Rays were done, and analgesia and
anticoagulation were given for all patients of both groups,
while the duration of anticoagulation differed among
patients according to personal ability for early ambulation
using a walker or crutches. Weight bearing was not
allowed for the first 4 weeks while immediate functional
rehabilitation and full passive range of motion for both
hips and knees were encouraged.

Outcomes

Intraoperative bleeding, operative time and length of
hospital stay were retrieved from operative reports. After
discharge, the outpatient clinic data registry was used for
reporting outcomes at the regular follow up visits at 6, 12
and 24 weeks postoperatively. Patients’ follow up period
reached 12 months postoperative, with a minimum of
6 months.

Modified Harris hip score (with its 100 points covering
pain, limping, use of support and different daily activities)
was used for clinical and functional assessment for all
patients of both groups, while loss of reduction, union and
AVN rates were the radiologic outcomes observed at the
follow up visits. Also, reoperation rates were observed and
compared.
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RESULTS

Regarding both groups, A (DHS) and B (locking plate),
there was no statistically significant difference regarding
the mean age, gender distribution, side of injury or cause
of trauma of both groups’ subjects. Also, the preoperative
status and relevant comorbidities; namely DM and smoking
distribution, were within the same range concerning both
groups, with no statistical difference. Our follow up period
reached 12 months postoperative, with a minimum of 6
months (Table 1).

For the intraoperative variables, the mean operative
time, bleeding, and length of stay for Group A was
26.75min (80-120), 450cc (90-750) and 60 hours (48-72)

Table 1: Age & Gender distribution:
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respectively, while for Group B it was 24.04min (70-120),
470cc (80-800) and 60 hours (48-72) respectively, with no
statistically significant difference regarding any of these
3 variables.

Twenty-eight cases achieved full radiologic & clinical
union before the 6" month for each of the 2 groups
(93.33%). Also, by the 6% month, Group A had a mean
HHS of 90% while that for Group B was 92%, with no
statistically significant difference between both groups.
The preoperative displacement showed a statistically
significant correlation with functional outcome irrespective
of the used fixation device, in which all cases with non-
displaced fractures showed satisfactory outcome (Table 2).

Group A DHS Group B PFLP L
(n=30) (n=30) Pvalue
Age
Range 20-49 21-47 T=1.14
Mean 35.93 32.83 0.105 N.S.
SD 10.24 8.67
Gender No % No %
Male 25 83.33 20 66.67 X*=1.25
Female 5 16.67 10 33.33 0.070 N.S.
Table 2: Postoperative outcomes:
2
Group A DHS (1=30) i o X
P value
No % No %
Union
Non-union 2 6.67 2 6.67 0.500
Present 28 93.33 28 93.33 L.OON.S.
Timing of union
26 86.66 27 90.00
<6 months
6> month 2 6.67 1 3.33 1.08
Nonunion
2 6.67 2 2.67 0.290N.S.
Returned to full activity 25 83.3% 26 86.67% 0.569 NS
No limp 16 33% 19 63.33% 0.98 NS
Loss of reduction 2 6.67% 3 10% 0.685 NS
AVN 3 10% 2 6.67% 0.62 NS
Reoperation rate 3 10% 4 13.3% 0.347 NS
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Loss of reduction occurred for 2 cases before the 2™
month in Group A, while 3 cases suffered the same problem
in Group B, with no statistically significant difference.
Also, there was no statistically significant difference
between the failure of reduction and the grade of neck
fracture. AVN was observed in 3 cases in Group A, while
it occurred in 2 cases in Group B, with no statistically
significant difference, despite of the use of the triple reamer
for application of the lag screw in Group A. Reoperation
rate for Group A was 3 cases (10%), while for Group B was
4 cases (13.3%), with no statistically significant difference.
The overall complication rate was 10% (3 cases) for Group
A and 13.3% (4 cases) for Group B, with no statistically
significant difference between both groups. (Figures 3,4).

Figure 1: Intraoperative Image intensifier AP (A) and lateral (B)
views during the final stage of implantation of a sliding hip screw

for a femoral neck fracture of Group A.

|

Figure 2: Intraoperative Image Intensifier AP (A) and lateral (B)
views after fracture reduction and fixation with PFLP of Group B.

™ 1

Figure 3: Immediate and 6 months postoperative X-Ray of a

case with transcervical fracture in Group A that suffered loss of
reduction and AVN.

Figure 4: A case of high transcervical fracture in Group A who

suffered after 6 months (picture to the far right) loss of reduction
and screw penetration.
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DISCUSSION

Femoral neck fractures in young adults have been
regarded as a challenge in orthopaedic Surgery [10-19].
Fractures of the neck femur in young patients typically
result from high-energy trauma. Anatomic reduction
and stable internal fixation are essentials for achieving
the goals of treatment in this young population allowing
preservation of the femoral head while minimizing rates of
femoral head avascular necrosis and non-union [11].

In the present study, we retrogradely assessed and
compared the results of short proximal femoral locked
plate and DHS for the fixation of fracture neck of femur.
This study included 30 patients with fracture neck femur
(66.67% males & 33.33% females) aged from 2147 years
(mean 32.83) treated with dynamic hip screw (Group A),
and 30 patients (83.33% males and 16.67% females ) aged
from 20-49 years (mean 35.93) treated with proximal
femoral locked plate with cannulated screws (Group B).
There are few published reports focusing on proximal
femoral locked plate with cannulated screws in the
treatment of femoral intracapsular displaced neck fractures.

Lin et al, (2012) [10] studied the results of the
proximal femoral locked plate with cannulated screws
over 41 patients. Twenty-six (63%) patients had excellent
results. He concluded that proximal femoral locking plate
is effective and had fewer complications for management
of femoral neck fractures. In the present study the results
obtained from the group treated with the proximal femoral
locked plate was 84% satisfactory &16% unsatisfactory
were equal to the results of Lin et al., [10] who used the
same implant and their study found 83% ofthe patients
had satisfactory results and 17% of the patients had
unsatisfactory results.

Xiang Hu et al., [18] carried out a study over 54
patients with femoral neck fracture who were treated with
proximal locking plate fixation, satisfactory results were
found in 40 cases (74.5%). Also, Parker et al., [14], Biber
et al., [15], Korver et al., [16] and Osarumwense et al.,
[17] used a similar device with telescoping screws to allow
compression (dynamic proximal femoral locking plate)
and concluded good results; were 66.5%, 83%, 87% and
90%, respectively.

On the other hand, Majernicek et al., [12] carried out
a prospective study of 64 patients treated with dynamic
hip screw for femoral neck fractures, satisfactory results
were achieved in 73.4% of the cases. Also, Schwartsmann
et al., [13] documented satisfactory union in 80 out of 96
patients with sub-capital neck fractures managed by DHS
in his prospective study.
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Time lapse between injury and the surgery was 7 to 76
hours in our present study Lin and Biber [10,15]. in their
studies included patients with time lapse before surgery up
to 168 hours (7 days) and 504 hours (21 days).

In the present study, the mean time to union for the
both groups was 3.4 months (3-7 months). Lin (2012) [10]
reported a similar range for PFLP with mean of 3.8 months.

In the current study, rate of union was 93.3% for both
groups, while AVN was observed at a rate of 10% in Group
A and 13.3% in Group B. Lin et al., (2012) [10] had two
patients (4.88%) who did not achieve union, and 4 patients
(9.75%) who had AVN. Also, Schwartsmann ef al., [13]
had a nonunion rate of 3% and AVN in 16% of cases,
respectively.

In the study by Osarumwense et al., [17], one case (2%)
treated with the TFN plate had nonunion and three cases
(7%) suffered AVN. Also, Parker et al., [14] who used the
same implant reported 10% (35 out of 320 cases) rate of
nonunion after TFN plating and observed AVN in 28 cases
(8.7%).

Korver (2013) [16] reported 12.5% overall rate of
complications with TFN plates, however, complication
rates in some studies who used DHS were higher.
Schwartsmann et al., (2014) [13] in their study over 96
patients, nonunion was observed in three cases (19%)
and AVN was observed in 17% of the cases. Majericek
et al., [12] reported an overall complication rate of 26.6%
with sliding hip screw.

Although several studies have compared the use of
different plates & screws for the fixation of femoral neck
fractures, only few studies focused on the comparison
between locked plates and DHS in the fixation of femoral
neck fractures, among which is our study. Eschler
et al., (2014) [19] compared the outcome of fracture neck
femur fixation by DHS and TFN plate, they found a later
conversion to total hip rate (due to implant failure) of
32% and 15% among patients fixed by DHS & TFN plate
respectively. Also, the use of MRI for the diagnosis of AVN
in PFLP group highlights a significant advantage in favor
of the use of this titanium-made implant, hence eliminating
the compatibility problems experienced with stainless steel
composition of the DHS.

Despite the small sample size and the relatively short
follow-up period of the cases of this study, it stands among
the few literature reviews focusing on the comparison
between DHS and locking plates for management of
the fractured femoral neck in adults, in absence of a
clear consensus on which is the more favorable implant.
Also, including several predictive variables (namely:
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comorbidities, patient’s age and gender, time-lapse to
surgery, preoperative displacement degree, operative time
and blood loss, and length of stay) were of the strength
points of this study.

CONCLUSION

This retrospective cohort study of 60 young adults with
neck of femur fracture compares the use of DHS (Group A)
versus PFLP (Group B) as a fixation modality. We relatively
advise for the use of PFLP for the believed less risk of loss
of reduction, while still having the same reliability of DHS
in achieving satisfactory good to excellent results. Larger
prospective controlled studies comparing fixed-angle
devices regarding AVN, nonunion and implant failure rates
are still recommended.
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