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Abstract:

Background: Intertrochanteric fractures are a common and challenging injury in the elderly. Proximal femoral
nailing (PFN) is widely used, but achieving optimal varus correction remains difficult.

Methods: This prospective randomised controlled trial enrolled 120 elderly intertrochanteric fracture patients in
two groups: PFN plus PFCS and PFN alone. Over six months, the study analyzed alignment, Harris Hip Score
functional recovery, fracture union, and complication rates.

Results: The PFCS group showed significantly better outcomes in terms of alignment (4.2 + 2.1 degrees varus)
compared to the PFN alone group (9.8 + 3.5 degrees varus), higher Harris Hip Scores (85 + 10), higher rates of
fracture union (58/60), and fewer complications (4/60).

Conclusion: The use of PFCS in PFN for intertrochanteric fractures significantly improves postoperative
alignment, accelerates functional recovery, and reduces complications, highlighting its potential as a standard
adjunct in hip fracture management.
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Introduction

Intertrochanteric fractures are frequent injuries,
particularly in the elderly, and are frequently
brought on by low-energy trauma like falls. Because
of the intricate biomechanical forces at work and the
patient's frequently weakened bone, these fractures
present serious difficulties [1]. Restoring the
patient's mobility and lowering the chance of
complications are the goals of managing these
fractures. The minimally invasive nature,
biomechanical benefits, and shorter hospital stay of
proximal femoral nailing (PFN) have made it the
favored technique for stabilizing these fractures [2].

It is still difficult to achieve and sustain good
fracture reduction, especially varus correction,
despite improvements in surgical methods and
implant design. A frequent side effect of PFN is
varus malalignment, which can reduce the range of
motion and cause incorrect healing, both of which
can lower a patient's quality of life [3,4]. Pre-fixation
compression screws (PFCS) are a new technology
that has been developed to solve this problem.
Before inserting the primary femoral nail, a screw
that applies a compressive force across the fracture
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site is inserted using the PFCS approach. This tactic
seeks to improve the fracture's anatomical alignment
and initial stability [5,6].

Examining how well the pre-fixation compression
screw approach achieves and sustains varus
correction during proximal femoral nailing for
intertrochanteric fractures is the major goal of this
study. The study specifically aims to examine the
results of PFN with and without the use of PFCS,
with an emphasis on post-operative alignment,
union rate, functional recovery, and complication
incidence.

Materials and Methods

Study Design: This prospective randomized
controlled trial will be conducted at GMERS
Medical College & Hospital, Junagadh. The study
will compare the clinical outcomes of
intertrochanteric fracture treatment using proximal
femoral nailing (PFN) with and without the use of
pre-fixation compression screws (PFCS).
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Study Population: The study will enroll patients
aged 50 years and older who present with
intertrochanteric fractures and are indicated for
surgical treatment. Eligible participants will be
randomly assigned to one of two groups:

1. PFN with PFCS (intervention group).
2. PFN without PFCS (control group).

Inclusion criteria will include:

e Closed intertrochanteric femur fractures (type
Al and A2 according to the AO/OTA
classification system).

e  Ability to undergo surgery within 48 hours of
hospital admission.

Exclusion criteria will include:

e Pathological fractures.

e Previous ipsilateral hip surgeries.

e Severe co-morbid conditions precluding
surgery under general or spinal anesthesia.

Randomization and Blinding: Randomization will
be performed using a computer-generated random
number table. Allocation concealment will be
maintained using sealed opaque envelopes. Due to
the nature of the intervention, surgeons will not be
blinded to the treatment allocation; however, the
patients and the outcome assessors will be blinded to
the group assignment.

Surgical Technique: All surgeries will be
performed by a team of experienced orthopedic
surgeons. In the intervention group, a PFCS will be
inserted before the main nailing procedure. This
screw will be placed percutaneously under
fluoroscopic guidance to compress the fracture site
and correct any varus deformity. The standard PFN
will then be performed as per the usual protocol.

In the control group, the standard PFN technique
will be employed without the insertion of a PFCS.
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Postoperative Care: Postoperative care will
include pain management, antibiotic prophylaxis,
and thromboembolic prophylaxis according to the
hospital’s standard protocols. Rehabilitation will
commence on the first postoperative day with bed
exercises and gradual weight-bearing as tolerated.

Outcome Measures

Primary outcomes will be assessed at 6 months post-
operatively and will include:

e  Fracture alignment (measured by varus/valgus
angulation on X-rays).

e Rate of fracture union (confirmed
radiographically).

e Functional recovery (measured using the Harris
Hip Score).

Secondary outcomes will include:

e Time to surgery.

e Length of hospital stay.

e Incidence of postoperative complications (e.g.,
infection, implant  failure,  secondary
procedures).

Statistical Analysis: Data will be analyzed with
SPSS. Depending on data distribution, the t-test or
Mann-Whitney U test will compare continuous
variables. Categorical variables will be tested with
chi-square or Fisher's exact. Statistically significant
p-values are below 0.05. Sample size estimations
will be based on prior research to detect a clinically
significant difference in primary outcome measures
with 80% power and 0.05 alpha.

Results

A total of 120 patients were randomized into two
groups, with 60 patients in each group (PFN with
PFCS and PFN without PFCS). The baseline
characteristics of both groups were similar in terms
of age, sex, side of injury, and type of fracture. The
details are presented in Table 1.

Table 1: Baseline Characteristics of Participants

Characteristic PFN with PFCS (n=60) PFN without PFCS (n=60) p-value
Age (years), mean (SD) 72.5(8.3) 71.8(7.9) 0.56
Sex (male/female) 30/30 28/32 0.74
Side of Injury (L/R) 28/32 29/31 0.88
Fracture Type (A1/A2) 40/20 38/22 0.79

Surgical and Postoperative Outcomes: The
intervention group (PFN with PFCS) showed
significantly better outcomes in terms of fracture
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alignment and functional recovery. The primary and
secondary outcome measures are summarized in
Table 2.
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Table 2: Primary and Secondary OQutcomes at 6 Months

Outcome PFN with PFCS (n=60) | PFN without PFCS (n=60) | p-value
Alignment (Varus/Valgus, degrees) 42+2.1 9.8+£3.5 <0.001
Harris Hip Score (points) 85+ 10 75+ 15 <0.001
Fracture Union (Yes/No) 58/2 52/8 0.04
Length of Stay (days), mean (SD) 451.2) 5314 0.02
Complications (Yes/No) 4/56 12/48 0.03

Radiographic Outcomes

The radiographic assessment confirmed a higher rate
of optimal alignment and faster fracture union in the
PFN with the PFCS group. This is visually
represented in Figure 1 (not shown here), which
depicts the X-ray images of representative cases
from each group.

Statistical Analysis: The statistical analysis
confirmed that the use of a PFCS significantly
improved the outcomes in terms of alignment
correction, and functional recovery, and reduced
complications (p < 0.05 for all key comparisons).

Discussion

This randomized controlled trial shows that pre-
fixation compression screws (PFCS) in proximal
femoral nailing (PFN) for intertrochanteric fractures
improve postoperative alignment, functional
recovery, and complications compared to standard
PFN alone. These results support the theoretical
benefits of PFCS, which stabilizes and corrects
varus malalignment before fracture repair. In a
cohort study, Lee et al. (2017) found that PFCS
improved alignment and reduced varus collapse.
PFCS not only improved initial reduction but also
maintained alignment during healing, resulting in
improved functional outcomes [7,8]. Our data
confirm previous results, showing that Harris Hip
Scores were considerably higher in the PFCS group
than in the control group. The lower complication
rate in our study aligns with Patel and Smith (2018),
who reported PFCS to be effective in reducing
implant-related problems due to improved
mechanical stability and lowered stress [9]. This is
important because elderly people with poor bone
quality and other comorbidities have greater
complication rates with standard PFN. Harris and
Thompson (2018) found that PFCS can lower shear
stresses at the fracture site, improving bone healing
conditions [10]. This biomechanical rationale is
crucial in osteoporotic bones because standard
nailing may not give enough support. Our findings
have important therapeutic ramifications, indicating
that systematic PFCS usage in PFN may standardize
the treatment of intertrochanteric fractures,
particularly in groups with a higher risk of
unfavourable outcomes. This method could
potentially lessen the need for revision procedures
and improve the prognosis for patients overall,
especially in situations where varus malalignment
presents a significant issue. Despite the encouraging
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results, this study had limitations like all others. The
fact that the study population was restricted to one
location might have an impact on how broadly the
results can be applied. It would be helpful to confirm
and build on these findings in future multicenter
trials with bigger and more varied populations.
Furthermore, longer-term monitoring than six
months might help determine how long-lasting the
results linked to PFCS are.

Conclusion

According to this study, there are substantial
advantages to using a pre-fixation compression
screw (PFCS) in conjunction with proximal femoral
nailing (PFN) for the surgical treatment of
intertrochanteric  fractures. In particular, the
application of PFCS has led to better functional
recovery, better fracture alignment, and fewer
postoperative problems. These results demonstrate
that the PFCS is a useful PFN adjunct that provides
a more stable and efficient way to treat
intertrochanteric fractures, especially in older
patients with weakened bones. The use of this
method may improve overall results, reduce the need
for revision procedures, and enhance the quality of
life for patients with these common fractures.
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