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Abstract

Background: Distal femur fractures are complex injuries requiring stable internal fixation to allow early
mobilization and optimal functional recovery. The choice between Distal Femoral Nailing (DFN) and Locking
Compression Plate (LCP) fixation remains debated, particularly in terms of clinical outcomes and complication
rates.

Objectives: To compare the functional, radiological, and surgical outcomes of DFN and LCP fixation in patients
with distal femur fractures.

Materials and Methods: This prospective comparative clinical study was conducted over five years (2020—
2025) at the Department of Orthopedics, Gulbarga Institute of Medical Sciences, Gulbarga. A total of 100
patients with distal femur fractures (AO/OTA types 33A, 33B, 33C) were randomly divided into two groups of
50 each: Group A (DFN) and Group B (LCP). Clinical and radiological assessments were conducted at 6 weeks,
3 months, 6 months, and 12 months postoperatively. Functional outcomes were evaluated using the Neer scoring
system. Statistical analysis was performed using SPSS v26.0, with a p-value <0.05 considered statistically
significant.

Results: The DFN group had a significantly shorter operative time (78.5 vs. 92.3 min, p< 0.001), less blood loss
(220 vs. 290 mL, p< 0.001), and shorter hospital stay (5.6 vs. 7.2 days, p< 0.001). Radiological union occurred
earlier in the DFN group (16.2 vs. 18.9 weeks, p< 0.001), with higher union rates at 3 and 6 months. At 12
months, Neer scores indicated better outcomes in the DFN group (Excellent: 56% vs. 36%, p = 0.02). Knee
range of motion was also significantly better in the DFN group at all time points. The LCP group showed a
higher incidence of complications, including malunion, nonunion, and need for secondary procedures.
Conclusion: Distal femoral nailing is associated with superior functional outcomes, faster union, and fewer
complications compared to locking plate fixation. DFN should be preferred for eligible patients, considering
individual fracture characteristics and surgical expertise.

Keywords: Distal Femur Fracture, Distal Femoral Nailing, Locking Compression Plate, Neer Score, Fracture
Union, Functional Outcome.
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Introduction

Distal femur fractures account for approximately
4-6% of all femoral fractures and are more
commonly seen in the elderly population following
low-energy trauma, or in younger individuals
involved in high-energy road traffic accidents
(RTAs) [1,2]. These fractures pose significant
challenges due to their complex anatomy,
proximity to the knee joint, and frequent
occurrence in osteoporotic bone [3]. The goal of
treatment is to restore anatomical alignment, enable
early mobilization, and prevent long-term
disability.

Two main surgical modalities are commonly
employed for the fixation of distal femur fractures:
Distal Femoral Nailing (DFN) and Locking
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Compression Plate (LCP) fixation. Each technique
offers specific biomechanical advantages and
limitations. DFN is a load-sharing device that
allows for minimally invasive fixation with
minimal soft tissue disruption, shorter operative
time, and reduced blood loss [4,5]. It is especially
beneficial for extra-articular or simple intra-
articular fractures in patients with good
intramedullary canal anatomy.

On the other hand, locking compression plates
provide a rigid construct and offer better control in
complex intra-articular fractures (especially
AO/OTA type 33C) and in cases where
intramedullary fixation is technically difficult [6].
The angular stability of locking plates is
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advantageous in  osteoporotic = bone  and
comminuted fractures, but the technique is more
invasive and may be associated with a higher risk
of soft tissue complications and infection [7,8].

Several studies have compared the functional and
radiological outcomes of DFN and LCP with mixed
results. While some report earlier union and better
knee range of motion with nailing, others suggest
more reliable fixation and lower rates of
malalignment with plating [9-11]. However, the
existing literature shows heterogeneity in terms of
fracture patterns, surgical expertise, and follow-up
duration. Given these discrepancies, the present
prospective comparative study was designed to
evaluate and compare the clinical, radiological, and
functional outcomes of distal femoral fractures
treated with either DFN or LCP. The functional
assessment was primarily based on the Neer
scoring system, range of motion, and time to union,
while also analyzing intraoperative parameters and
postoperative complications.

Materials and Methods

Study Design and Setting: This prospective,
comparative clinical study was conducted in the
Department of Orthopedics at Gulbarga Institute of
Medical Sciences, Gulbarga, over a period of five
years, from March 2020 to April 2025

Study Population: A total of 100 patients
diagnosed with distal femur fractures were enrolled
in the study and divided into two equal groups of
50 patients each, based on the method of fixation:
Distal Femoral Nail (DFN) or distal femoral
locking compression plate (LCP).

Inclusion Criteria

e Patients aged 1875 years.

e Radiologically confirmed distal femur
fractures classified under AO/OTA types 33A,
33B, or 33C.

e Closed fractures or Gustilo-Anderson Grade I
and II open fractures.

e Patients who were medically fit for surgery.

e Patients who gave informed written consent
and were compliant with follow-up protocols.

Exclusion Criteria

e Pathological fractures (excluding osteoporotic
fractures).

e Polytrauma cases or associated fractures in the
same limb.

e  Gustilo-Anderson Grade III open fractures.

e History of previous femur surgery on the same
side.

e Patients with severe comorbidities or
neurological deficits.

e Patients unwilling or unable to attend regular
follow-up visits.
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Grouping and Intervention

Participants were randomly allocated into two
groups:

e  Group A (n = 50): Treated with Distal Femoral
Nail (DFN).

e  Group B (n = 50): Treated with Distal Femoral
Locking Compression Plate (LCP).

Randomization was performed using a computer-
generated sequence. The choice of fixation was
further guided by the patient's bone quality, fracture
pattern, and surgeon's expertise.

Surgical Technique

e DFN Group: Patients were positioned supine
on a radiolucent table. A retrograde approach
through the intercondylar notch was used.
Fracture reduction was achieved under
fluoroscopic guidance, followed by insertion
of an appropriately sized DFN. Proximal and
distal locking screws were placed.

e LCP Group: A standard lateral approach was
used. The fracture was anatomically reduced
and stabilized with a pre-contoured distal
femoral locking compression plate, using both
locking and cortical screws as per AO
principles.

All procedures were performed under spinal or
general anesthesia using aseptic techniques.

Postoperative Care and Rehabilitation: All
patients  received  postoperative  intravenous
antibiotics for 3 days, along with analgesics and
DVT prophylaxis. Passive and active knee range of
motion exercises were initiated within 48 hours
postoperatively.

Partial weight bearing was started at 6—8 weeks,
and full weight bearing was allowed based on
clinical and radiological signs of fracture healing.

Follow-Up and Outcome Assessment: Patients
were followed at 6 weeks, 3 months, 6 months, and
12 months. Clinical evaluation included wound
healing, pain, knee range of motion, and ability to
bear weight. Radiographs were assessed for callus
formation, alignment, implant integrity, and
fracture union.

Functional outcomes were measured using the Neer
score, which considers pain, function, range of
motion, and alignment. The time to radiological
union, complications such as infection, malunion,
nonunion, implant failure, and need for secondary
procedures were recorded.

Statistical Analysis: Data were entered into
Microsoft Excel and analyzed using SPSS version
26.0. Continuous variables (e.g., age, time to
union) were expressed as mean =+ standard
deviation (SD) and analyzed using Student’s ¢-test.
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Categorical variables (e.g., gender, complication
rates) were expressed in percentages and analyzed
using the Chi-square test or Fisher’s exact test. A p-
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Ethical Considerations: The Institutional Ethics
Committee of a Gulbarga institute of medical
sciences, Gulbarga, approved the study. Written

value < 0.05 was considered statistically informed consent was obtained from all patients
significant. before participation.
Results and Observations
Table 1: Baseline Demographics and Injury Characteristics
Parameter Group A: DFN (n = 50) Group B: LCP (n =50) p-value
Mean Age (years) 47.8+£11.3 489+12.1 0.61
Male : Female Ratio 32:18 30:20 0.68
Side of Injury (Right) 29 (58%) 31 (62%) 0.68
Fracture Type
—33A 24 (48%) 22 (44%)
—33B 15 (30%) 16 (32%)
—33C 11 (22%) 12 (24%) 0.95
Mechanism (RTA) 36 (72%) 37 (74%) 0.82
Table 2: Surgical Data
Surgical Parameter DFN Group (n =50) LCP Group (n =50) p-value
Mean Surgery Duration (min) 78.5+10.6 923+11.7 <0.001
Mean Blood Loss (mL) 220+ 35 290 £ 40 <0.001
Hospital Stay (days) 5.6+1.1 72+13 <0.001
Table 3: Radiological Union
Time Point DFN Group (n = 50) LCP Group (n =50) p-value
Union at 3 months 35 (70%) 22 (44%) 0.004
Union at 6 months 47 (94%) 40 (80%) 0.03
Union at 12 months 50 (100%) 48 (96%) 0.31
Mean Union Time (weeks) 16.2+2.3 189+3.1 <0.001
Table 4: Functional Outcome (Neer Score)
Neer Score 3 Months (DFN / 6 Months (DFN / 12 Months (DFN / p-value
Outcome LCP) LCP) LCP) (12M)
Excellent 10/5 18/10 28 /18 0.02
Good 22/16 24 /22 15/20
Fair 14/20 6/12 6/9
Poor 4/9 2/6 1/3 H., TD
Table 5: Knee Range of Motion
Time Point DFN Group (Mean + SD) LCP Group (Mean = SD) p-value
3 Months 95.2° + 12.5° 85.6°+13.1° 0.001
6 Months 110.8° + 11.2° 08.7° + 12.3° 0.002
12 Months 118.5°+10.6° 106.8° £ 12.1° 0.004
Table 6: Postoperative Complications
Complication DFN Group (n =50) LCP Group (n =50) p-value
Superficial Infection 1 2%) 4 (8%) 0.17
Malunion 2 (4%) 6 (12%) 0.14
Nonunion 0 (0%) 3 (6%) 0.08
Implant Failure 0 (0%) 2 (4%) 0.15
Secondary Procedures 1 2%) 5 (10%) 0.04
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Figure 1: Knee Range of Motion over time

Postoperative Complications: DFN vs. LCP
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Figure 2: Postoperative complications: DFN vs. LCP

Discussion

The management of distal femur fractures has
evolved significantly with advancements in surgical
techniques and implant design. This study
compared Distal Femoral Nailing (DFN) and
Locking Compression Plate (LCP) fixation in terms
of clinical, radiological, and functional outcomes in
100 patients with AO/OTA Type 33 distal femoral
fractures. In our study, DFN demonstrated
significantly shorter operative time, reduced blood
loss, and shorter hospital stay compared to the LCP
group. These findings are consistent with previous
literature which suggests that intramedullary
nailing is associated with minimally invasive
techniques and decreased soft tissue dissection,
thereby reducing operative morbidity and hospital
stay duration [1,2].

Radiological union was achieved earlier in the
DFN group, with 70% of fractures uniting at 3
months compared to 44% in the LCP group. By 6
months, 94% in the DFN group had achieved
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union, compared to 80% in the LCP group. This
aligns with the findings of Hart et al., who reported
earlier union and reduced nonunion rates with
intramedullary fixation [3]. The mean union time
was significantly shorter in the DFN group (16.2 +
2.3 weeks vs. 189 + 3.1 weeks; p < 0.001),
possibly due to the central load-sharing mechanism
of intramedullary nails promoting faster healing
[4]. Functional outcome assessed via the Neer score
at 12 months showed better results in the DFN
group, with 56% achieving excellent scores
compared to 36% in the LCP group. A similar trend
has been observed in multiple studies emphasizing
the biomechanical advantages of DFN in providing
more stable fixation in comminuted fractures [5,6].
Knee range of motion was superior in the DFN
group at all follow-up intervals. At 12 months, the
mean range was 118.5° + 10.6° in DFN compared
to 106.8° + 12.1° in the LCP group. Early
mobilization facilitated by minimally invasive
nailing likely contributes to better joint movement
and reduced stiffness [7].
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In terms of complications, the DFN group showed
fewer incidences of superficial infections,
malunion, nonunion, and implant failure compared
to the LCP group, though these differences were
not statistically significant except for the need for
secondary procedures (2% in DFN vs. 10% in LCP;
p = 0.04). These outcomes are comparable to those
reported by Jain et al. and Ricci et al., who noted a
higher complication rate with plate fixation,
particularly in osteoporotic and comminuted
fractures [8,9].

Although LCP remains a viable option, especially
in complex articular fractures where precise
anatomic reduction is essential, DFN appears to
offer a better overall outcome in terms of union
rate, functional recovery, and fewer re-operations.
However, the surgeon’s expertise, fracture
morphology, and bone quality should guide the
choice of implant [10].

Conclusion

This study concludes that Distal Femoral Nailing
(DFN) offers several advantages over Locking
Compression Plate (LCP) fixation in the
management of distal femoral fractures. Patients
treated with DFN demonstrated significantly
shorter operative time, less intraoperative blood
loss, faster radiological union, and better functional
outcomes, including improved range of motion and
higher Neer scores at final follow-up. Although
both techniques are effective and have their own
indications, DFN appears to be a more favorable
option in terms of reduced complication rates, early
mobilization, and overall patient satisfaction,
particularly in extra-articular and simple intra-
articular fracture patterns. However, the choice of
surgical technique should be individualized based
on fracture type, bone quality, and surgeon
expertise.
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