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Abstract:

Background: Intertrochanteric femoral fractures are common in the elderly and often complicated by varus
malalignment after fixation, leading to poor functional outcomes and implant failure. Proximal femoral nailing
(PFN) is widely used but controlling varus deformity remains challenging.

Aim: In patients with intertrochanteric fractures, to assess the effectiveness of the pre-fixation compression screw
approach for varus correction during proximal femoral nailing.

Methods: From August 2023 to July 2024, Jawahar Lal Nehru Medical College & Hospital in Bhagalpur carried
out prospective observational research. PFN and a pre-fixation compression screw were used to treat 100 patients
with intertrochanteric fractures in order to correct varus. Both before and after surgery, radiological
characteristics, such as neck-shaft angles, were measured. The Harris Hip Score (HHS) was used to evaluate
functional results at six months. SPSS version 23.0 was used to analyze the data.

Results: The mean preoperative neck-shaft angle improved significantly from 118.3° + 5.2° to 132.7° + 3.8°
postoperatively (p < 0.001). Functional outcomes were good to excellent in 72% of patients with a mean HHS of
83.5+9.1. Complications were minimal, occurring in 6% of patients, including superficial infections and delayed
union.

Conclusion: Pre-fixation compression screwing is a secure and efficient procedure to achieve varus correction
during PFN for intertrochanteric fractures. It significantly improves anatomical alignment and functional
recovery, with low complication rates.

Recommendations: This technique should be considered as an adjunct during PFN in intertrochanteric fractures
to optimize reduction quality. To confirm these results, more randomized controlled trials with extended follow-
up are advised.

Keywords: Intertrochanteric Fracture, Proximal Femoral Nailing, Varus Correction, Compression Screw, Harris
Hip Score.
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Introduction
A large percentage of hip fractures are fixation to allow for immediate weight-bearing and
intertrochanteric femur fractures, which primarily reduce postoperative complications [3].

affect older adults with osteoporotic bone [1]. These
fractures are associated with high morbidity and
mortality due to impaired mobility, prolonged
hospitalization, and complications related to
immobility [2]. The management of
intertrochanteric ~ fractures aims at  early
mobilization, anatomical reduction, and stable

(PFN) has emerged as the preferred surgical
modality for these fractures, offering biomechanical
advantages such as load sharing, minimal soft tissue
disruption, and the ability to address unstable
fracture patterns [4]. Despite its advantages, a
common challenge in PFN is the prevention of varus
malalignment, which can compromise fixation
stability, delay union, and increase the risk of
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implant failure [5]. Varus deformity adversely
affects functional outcomes by altering hip
biomechanics and reducing abductor muscle
efficiency [6].

Recent advancements in surgical techniques
emphasize the importance of precise reduction
before fixation. The introduction of the pre-fixation
compression screw technique has been proposed to
achieve controlled varus correction during PFN [7].
This method involves temporary compression across
the fracture site to maintain reduction while the
definitive implant is inserted, thus minimizing the
risk of varus collapse.

Several studies have highlighted the impact of
malreduction on clinical outcomes. Varus
malalignment greater than 5° has been correlated
with higher rates of fixation failure and poorer
functional scores [8]. Methods to improve reduction
quality, including the use of adjunct screws, cerclage
wiring, and novel implant designs, have been
explored with varying success [9,10]. However, the
pre-fixation compression screw technique remains
relatively underreported in literature, with limited
evidence assessing its efficacy and safety. In patients
with intertrochanteric fractures, to assess the
effectiveness of the pre-fixation compression screw
approach for varus correction during proximal
femoral nailing.

Methodology

Study Design: This research was an observational
prospective study.

Study Setting: The study was carried out over the
course of 12 months, from August 2023 to July
2024, in the Department of Orthopaedics at Jawahar
Lal Nehru Medical College & Hospital, Bhagalpur,
a tertiary care teaching hospital.

Participants: The study included 110 patients who
were treated with proximal femoral nailing utilizing
the pre-fixation compression screw technique after
being diagnosed with intertrochanteric fractures.
Before being included, each participant gave written
informed consent.

Inclusion Criteria

e Patients aged 18 years and above.

e Patients with radiologically confirmed
intertrochanteric fractures.

e Patients undergoing proximal femoral nailing
using the pre-fixation compression screw
technique.

e Patients who provided informed consent and
complied with follow-up protocols.

Exclusion Criteria
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e Those with open or pathological fractures
(excluding osteoporotic fractures).

e Patients with polytrauma.

e Patients with pre-existing femoral or hip
deformities.

e  People who have previously had surgery on the
afflicted hip.

e Individuals who were medically incapable of
undergoing surgery.

e Individuals who were not followed up with.

Bias: During the study period, successive eligible
patients were enrolled in order to reduce selection
bias. Independent assessors who were not involved
in the surgical operations conducted the clinical and
radiological evaluations, thereby reducing observer
bias.

Data Collection: Data were collected using a
predesigned proforma that included demographic
details, clinical findings, preoperative and
postoperative radiological parameters (particularly
neck-shaft angle), intraoperative observations, and
postoperative outcomes. Follow-up assessments
were conducted at scheduled intervals to monitor
fracture healing, implant position, and functional
status.

Procedure: Under either spinal or general
anesthesia, proximal femoral nails were used for
closed reduction and internal fixation in all patients.
A pre-fixation compression screw was applied under
fluoroscopic guidance prior to definitive fixation in
order to achieve and maintain varus correction.
Intraoperative reduction was confirmed
radiologically before proceeding with final fixation.
All patients followed a standardized postoperative
rehabilitation protocol.

Statistical Analysis: SPSS version 23.0 was used to
enter and analyze the gathered data (IBM Corp.,
Armonk, NY). Frequencies and percentages were
used to represent categorical data, and mean +
standard deviation was used to represent continuous
variables.  Preoperative  and  postoperative
radiological angles were compared using paired t-
tests. P-values below 0.05 were regarded as
statistically significant.

Results

The study comprised 100 patients who had
intertrochanteric femoral fractures. The age range
was 45-89 years, with a mean of 67.4 + 10.2 years.
38 females (38%) and 62 guys (62%) were present.
Low-energy falls accounted for 86% of fractures,
with driving accidents accounting for the remaining
14%.
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Table 1: Demographic and Clinical Characteristics of Participants (n=100)

Variable Value
Mean age (years) 67.4+10.2
Age group 45-59 years 28 (28%)
Age group 60—74 years 52 (52%)
Age group >75 years 20 (20%)
Gender (Male/Female) 62 /38
Mode of Injury — Fall 86 (86%)
Mode of Injury — RTA 14 (14%)
Side involved — Right 58 (58%)
Side involved — Left 42 (42%)

The results show that intertrochanteric fractures
were more common in older males with a
predominance of right-side involvement and low-
energy trauma being the major cause.

Radiological Outcomes: Neck-Shaft Angle
Correction- By comparing the neck-shaft angles

before and after surgery, the main result was the
repair of the varus deformity. The neck-shaft angle
was 118.3° £ 5.2° on average before surgery and
132.7° + 3.8° on average after. The pre-fixation
compression screw was efficient in correcting varus,
as evidenced by the statistically significant
difference (p < 0.001).

Table 2: Comparison of Neck-Shaft Angle (Preoperative vs Postoperative)

Parameter Mean = SD p-value
Preoperative angle (°) 1183+5.2
Postoperative angle (°) 132.7+3.8 <0.001 **

There was a significant improvement in the neck-
shaft angle postoperatively, reflecting successful
correction of varus deformity with the described
technique.

Operative and Intraoperative Data

e  Mean operative time: 72.6 + 10.3 minutes

e Mean intraoperative blood loss: 143.5 + 25.8
ml

e  Fluoroscopy exposure: 18.2 + 3.6 seconds

e Intraoperative complications: 3 cases (2 with
guidewire misplacement, 1 with excessive

bleeding)

Table 3: Operative Data

Parameter Value (Mean £ SD / Count)
Operative time (min) 72.6 +£10.3

Blood loss (ml) 143.5 +25.8

Fluoroscopy exposure (sec) 18.2+3.6

Intraoperative complications 3 (3%)

The procedure was found to be technically feasible
with acceptable operative time and minimal
complications. Fluoroscopy exposure was within
standard limits.

Postoperative Complications and Functional
Outcomes

Out of 100 patients, 6
postoperative complications:

patients (6%) had

e 2 with superficial surgical site infections
e 2 with delayed union

e | with implant-related irritation

e 1 with varus collapse

The Harris Hip Score (HHS) was used to evaluate
functional results at six months. With a mean HHS

due to non-compliance

of 83.5 £ 9.1, it was classified as:

Outstanding (90—100): 38 individuals
Good: 34 patients (80—89)

Fair: 20 patients (70-79)

Poor: 8 patients (<70)

Table 4: Functional Qutcome at 6 Months (Harris Hip Score)

QOutcome Category Score Range Number of Patients Percentage
Excellent 90-100 38 38%
Good 80-89 34 34%
Fair 70-79 20 20%
Poor <70 8 8%
Tirthankar et al. International Journal of Current Pharmaceutical Review and Research
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Majority of the patients (72%) had good to excellent
outcomes. Poor outcomes were associated with
complications or poor compliance  with
rehabilitation.

Summary of Key Findings

e The pre-fixation compression screw technique
resulted in a statistically significant correction
of varus deformity.

e Functional outcomes were predominantly
favorable at 6-month follow-up.

e  Complication rates were low and manageable.

Discussion

The application of a pre-fixation compression screw
in combination with proximal femoral nailing
demonstrated encouraging results in terms of
radiological correction and functional recovery in
this prospective observational study that included
100 patients with intertrochanteric femoral fractures.
With a mean age of 67.4 years and a male
preponderance of 62%, the study population was
typical of osteoporotic fractures in the elderly, with
low-energy falls accounting for the majority of
fractures.

The primary objective of the study—varus
correction—was successfully achieved in most
cases. There was a statistically significant
improvement in the neck-shaft angle, with the mean
increasing from 118.3° preoperatively to 132.7°
postoperatively (p < 0.001). This demonstrates the
effectiveness of the pre-fixation compression screw
in restoring near-anatomical alignment and
preventing varus malreduction, a common challenge
in intertrochanteric fracture fixation.

Operative metrics including mean surgical time
(72.6 minutes), intraoperative blood loss (143.5 ml),
and fluoroscopy exposure (18.2 seconds) were
within acceptable limits, indicating the technique’s
practical feasibility and safety in routine orthopedic
settings. Intraoperative complications were minimal
(3%), and no case required conversion to an
alternative procedure.

Postoperative complications were observed in 6% of
patients, which included superficial infections,
delayed union, and varus collapse. These were
mostly manageable with conservative or minor
surgical interventions. Importantly, the overall
complication rate was low, and no major implant
failures or deep infections were reported.

Functional outcomes at six months, assessed using
the Harris Hip Score, were good to excellent in 72%
of patients, suggesting that patients were able to
return to satisfactory levels of mobility and
independence. Patients with poor outcomes were
typically those who had complications or did not
adhere to the postoperative rehabilitation protocol.
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Recent studies have introduced various innovations
in (PFN) techniques to address varus malalignment
in  intertrochanteric  fractures. One  study
demonstrated the effectiveness of a pre-fixation
compression screw in restoring the femoral neck-
shaft angle. This technique resulted in an average
improvement of 14.04° in the neck-shaft angle and
did not significantly increase surgical time (19.46
min) or blood loss (34.67 ml), making it a viable and
minimally invasive method for varus correction in
simple fracture patterns [11].

Complementing this, Rajput et al. conducted a
prospective comparative study showing that screw-
augmented PFN (aPFN) provided superior
functional outcomes compared to standard PFN.
Patients treated with aPFN had a significantly better
Salvati and Wilson score at 12 months (mean 34.00
vs. 31.58; p=0.011), and 93.3% showed good to
excellent results. The fracture union time was also
marginally shorter in the aPFN group (12.66 vs.
13.47 weeks) [12].

Biomechanical validation of PFN's superiority was
further supported by a finite element analysis
comparing PFNA, DHS, and PCCP. This study
found that PFNA resulted in lower stress
concentrations and smaller displacement of fracture
blocks, highlighting its mechanical advantage in
stabilizing complex intertrochanteric fractures. DHS
showed the highest displacement and stress on the
medial proximal femur, whereas PFNA minimized
these issues, thereby reducing the likelihood of varus
collapse [13].

Another study used InterTAN nails to assess risk
factors for early implant failure in elderly
individuals. The probability of varus collapse was
shown to be considerably decreased (p<0.001) by
reaching a tip-apex distance (TAD) of less than 25
mm and a reduction in either the neutral position
(NP) or positive medial cortical support (PMCS).
Furthermore, screw positioning in the central-
inferior or central-central zones also provided
protection [14].

Focusing on design improvements, a study
comparing PFN and PFNA-II in cases with lateral
wall deficiency found PFNA-II had faster union
times (20.18 vs. 25.20 weeks) and better functional
outcomes based on the Harris Hip Score (mean
88.45 vs. 85.64). The helical blade design in PFNA-
I enhanced fracture site compression and
minimized varus collapse, indicating its
biomechanical superiority over PFN in challenging
cases [15].

The biomechanical efficiency of a novel Proximal
Femoral Bionic Nail (PFBN) in comparison to
PFNA and InterTan was investigated in a recent
finite element analysis. The best load distribution
and stability were suggested by PFBN, which
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showed the lowest maximum stress and
displacement values. The PFBN group's implant
stress of 911.77 MPa was significantly lower than
that of PFNA (1445 MPa) and InterTan (919.62
MPa), suggesting that it could be a better design to
avoid issues such varus deformation [16].

Conclusion

In conclusion, the study findings indicate that the
pre-fixation compression screw is a safe, effective,
and reproducible technique that significantly
improves varus correction in intertrochanteric
fractures treated with proximal femoral nailing. The
procedure is associated with favorable radiological
outcomes, minimal complications, and good
functional recovery, making it a valuable adjunct in
the surgical management of these common fractures.
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