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Outcomes of Combined Distal Femur Plating and Retrograde Femur
Nailing in Comminuted Distal Femur Fractures: Case Series of Seven
Cases with 6 Months Follow-up

Sachin Kale', Shikhar Singh1 , Arvind Vatkar”, Rohan Jayaram', Sonali Das', Ashmit Verma'

Learning Point of the Article:
Dual fixation with a nail-plate design is helpful for distal femoral fractures, particularly in elderly persons. It provides biomechanical
stability, allowing early weight bearing and reducing surgical problems.

Introduction: This study evaluates the functional outcomes of combining distal femur plating with retrograde femur nailing in treating
comminuted distal femur fractures.

Case Report: A retrospective analysis was conducted on patients treated at a tertiary health care center from January 1, 2023, to November 30,
2023. The cohort comprised patients with an average age of $4.57 years (standard deviation [SD] = 13.34) and a male-to-female ratio of 3:4. The
primary outcome measure was knee range of motion (ROM). At the 1.5-month follow-up, the average knee flexion was 54° (SD = 13.46). This
improved to 110° (SD =8.7) at 3 monthsand to 138.6° (SD =7.34) at the 6-month follow-up. These findings indicate significant improvement in
knee function over the study period. All patients showed union at fracture sites at the end of 6 months.

Conclusions: The combination of distal femur plating and retrograde femur nailing demonstrates promising functional recovery in knee ROM
for patients with comminuted distal femur fractures. This surgical approach may offer an effective strategy for enhancing post-operative
outcomes in this patient population.
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Introduction

There has been a substantial increase in accidental deaths in
India. India has the highest number of road traffic fatalities, with
an average of 180,000 deaths each year from over 750,000
incidents [1].

Open reduction and internal fixation with an anatomical locking
compression plate have been regarded as a standard treatment for
distal femur fractures [6]. However, they have a non-union
percentage of around 9.3% [7]. A 2016 study also showed that
retrograde nailing of the femur may produce better outcomes

Fractures of the distal femur account for 4%-6% of all femur than locking plates (LP) [8]. However, poor reduction,

fractures [2] and around 0.4% of total adult fractures [ 3 ]. Annual
occurrences ranging from 4.5 to 11.7/100,000 individuals have
been observed [3,4]. Fractures of the distal femur generally occur

metaphyseal communication, and early weight bearing have
induced fixation failures [9].

We aim to study the combined use of alocking compression plate

in two distinct groups: Younger persons experiencing high- andretrograde femur nailing to manage distal femur fractures.

energy trauma, such as road traffic accidents, and elderly folks,
typically women, with osteoporosis due toafall [S].
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Figure 1: (a) Lateral X-ray of distal femur (b) AP X-ray of distal femur (c) 3D recon of distal femur.

Case Report

This retrospective analysis was conducted in a tertiary health-
care facility from January 1, 2023, to November 30, 2023. The
study examined combined distal femur plating and retrograde
femur nailing results in patients with comminuted distal femur
fractures with
A ¢
classifications of
33A3,33C2, and
33C3. Pre-
operative X-rays
AP and lateral
were taken with

Figure 2: Clinical picture shows the medial
parapatellar approach for distal femur exposure.

computed tomography scan as shown in 1a-c Figs., respectively.
Patient data were extracted from medical records and analyzed
in Excel spreadsheets. No patient identification was gathered to
protect anonymity, as per ethical norms. The study comprised a
review of Lysholm scores, Visual Analogue Scale (VAS) scores
for pain at 6 months after surgery, and knee range of motion
(ROM) measures at 6 weeks, 3 months, and 6 months after
surgery as primary end metrics.

Patients aged 18-80 years with radiographically confirmed
comminuted distal femur fractures who consented to surgery
and were treated with the combined surgical approach within
the stipulated period matched the inclusion criteria. Patients
who did not agree to surgery, patients with open complex

Figure 3: Clinical intraoperative photograph shows intra-articular reduction of fractured fragments

of the distal femur, held with abone clamp.
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Figure 4: Intraoperative X-ray image showing intraarticular fracture
reduction with screws, with nail insertion and distal plate attached
provisionally with K-wires.

fractures, patients with knee revision surgery and inadequate
data, and those who had received other surgical procedures
were also excluded.

The data analysis concentrated on improved knee ROM, pain
levels measured by VAS ratings, and functional outcomes
indicated by Lyshom scores. Statistical analysis was used to
evaluate changes in the ROM parameters during the follow-up
period, enabling a reliable assessment of the surgical method’s
effectiveness. This methodological approach fully evaluated the
combined fixation technique in the chosen patient group.

h

Figure S: Intraoperative X-ray image shows a distal locking screw passed
through the distal femur plate and distal hole of the intramedullary nail.

Surgical technique for dual plating with nailing in distal
femur fractures

The patient is supine on the operating table with two folded
towels below the affected knee, allowing optimal access to the
knee and more accessible imaging. Pre-operative planning and
imaging are essential, and a C-arm is prepared for intraoperative
guidance.

Reduction ofintra-articular fracture

A medial parapatellar approach is taken to expose the distal
femur, as shown in Fig. 2.

If the fracture extends intra-articularly, the articular
fragments are first reduced using manual manipulation
and pointed bone clamps and temporarily stabilized
with K-wires. This step is crucial to restoring joint
congruity and should be verified with fluoroscopic

imaging to ensure accurate reduction, as shown in Fig.
3and4.

Retrograde nailing

A standard midline incision is made at the knee to
expose the entry point for the retrograde nail. The
entry point is typically at the intercondylar notch,
aligned with the medullary canal of the femur. Under

Figure 6: Intraoperative X-ray image shows AP X-rays of distal femur, mid femur, and C-arm guidance, the intramedullary canal is reamed,

proximal femur showing distal femur nail and retrograde femur fixation.

and a retrograde femoral nail is inserted. The nail is
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Figure 7: Post-operative follow-up X-ray shows good union for distal
femur plate and nail fixation.

advanced until it reaches the isthmus of the proximal femur,
ensuring proper alignmentand depth.

Distallocking

The nail is locked distally by inserting screws through the distal
holes of an anatomical lateral compression plate. The plate is
positioned laterally along the femur, and one or two screws are
inserted through the plate and into the distal holes of the
intramedullary nail. This dual fixation approach enhances
stability at the fracture site as shown in Fig. S.

Platingtechnique

The anatomical lateral compression plate is secured with screws
placed proximally and distally to the fracture. Maintaining a
long working length is necessary by leaving 50% of the plate
holes empty, allowing flexibility and stress distribution as
depicted in the radiographic template, as shown in Fig. 6. This
technique optimizes fracture healing by balancing stability and
micromotion.

Proximallocking of nail

Finally, the proximal end of the nail is locked percutaneously
using screws inserted under C-arm guidance. This step secures

the intramedullary fixation and completes the stabilization
process.

Throughout the procedure, meticulous attention is paid to
maintaining alignment and ensuring that all hardware is
securely placed. Post-operative imaging is conducted to
confirm appropriate fixation and alignment. This dual fixation
technique aims to provide enhanced stability, allowing for early
mobilization and improved functional outcomes in distal femur
fractures.

Results

The study group included patients with an average age of 54.57
years (standard deviation [SD] = 13.34) and a male-to-female
ratio of 3:4. The primary outcome measure analyzed was knee
ROM across a 6-month follow-up period. At the 1.5-month
follow-up, average knee flexion was 54° (SD = 13.46). By the 3
months, this had increased considerably to 110° (SD = 8.7),
indicating significant improvement in knee mobility. At the 6-
month follow-up, average knee flexion had improved to 138.6°
(SD = 7.34), demonstrating substantial improvement in knee
function.

The average Lysholm score was likewise good, with a score of
65.17 and a SD of 17.8 after 6 months. Similarly, at the end of 6
months, the average VAS score had decreased dramatically to
2.8,withaSD of 1.02.

Furthermore, all patients experienced fracture union by the end
ofthe 6 months as shown in Fig. 7, as determined by clinical and
radiographictests.

Discussion

Our study showed that, with an average age of 54.57 years and a
male-to-female ratio of 3:4, significant improvement in knee
ROM over 6 months, with knee flexion increasing from 54° at
1.5 months to 138.6° at 6 months. The average Lysholm score
improved to 65.17, and the VAS score decreased to 2.8,
indicating notable progress in knee function and pain
reduction.

Liporace states that it is appropriate for older individuals with
osteoporotic distal femur fractures that are mobile at baseline
and require prompt weight-bearing to reduce morbidity and
death [10]. In their study, Liporace et al. retrospectively
reviewed a case series of 15 patients who received nail plate
combination fixation for acute native or periprosthetic distal
femur fractures (average follow-up 19.2K + X6.7 weeks). They
found all patients healed without infection, non-union, or
hardware failures and maintained ambulatory status [10]. The
technique’s concept is that the nail and plate (NP) combination
increases points of fixation and develops a fixed angle construct
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while shifting the weight-bearing axis more medially to the
anatomic axis of the femur, resulting in increased biomechanical
stability with the benefits of both nailing and plating. This
increases confidence in early weight-bearing and mobilization,
which reduces the likelihood of complicationslater [11].

Passias et al. evaluated 97 distal femoral fractures treated at their
hospital. Eight were treated with nail plate construction,
whereas the remaining 89 were treated with Locking plate or
retrograde intramedullary nail. Nail plate contract patients
recovered completely, whereas solo fixation patients had a union
rate of 69% [12]. Garala et al. (2022) evaluated the results of 40
LP and 27 NP construct fixations in distal femoral fractures.
According to the study, only 17/40 patients in the LP group were
allowed to resume full weight bearing after surgery, compared to
26/27 in the NP group. In the LP group, 11/27 patients suffered
non-union,and 11/17 experienced hardware failure, whereas no
patient with an NP construct had either. The researchers also
discovered that all non-unions and failures in the LP group
happened in patients over SOyears [ 13].

According to the author, a dual fixation method with an
intramedullary nail and distal femur plate was used as a single
distal femur plate often proves inadequate to resist the varus and
flexion forcesat the distal femoral segment of bone.

Our study has a few limitations, including that it is a
retrospective study with a small sample size and a short follow-
up time. More extended follow-up research with prospective
data from several centers on a more extensive dataset would be
excellent for better understanding the efficacy of NP constructs
in distal femur fractures.

Conclusion

The combination of distal femur plating and retrograde femur
nailing shows promise for functional recovery in knee ROM for
patients with comminuted distal femur fractures. This surgical
method might help improve post-operative outcomes in this
patient population. It also aids in the early mobilization of
patients and has demonstrated low to nilnon-union and implant
failure rates.

Clinical Message

The combination of distal femur plating and retrograde femur
nailing provides encouraging results for treating comminuted distal
femur fractures. This dual fixation approach improves knee
function, lowers discomfort, and facilitates early mobilization,
resulting in faster recovery with a decreased chance of non-union
andimplant failure.
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