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Medial augmentation of distal femur fractures using
the contralateral distal femur locking plate: A
technical note
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Abstract
Introduction: Lateral locking plates are commonly employed for the fixation of distal femur fractures. However, scenarios involving
medial comminution, extremely distal fractures, periprosthetic fractures, or nonunion could necessitate medial augmentation. This
study explores the possibility of using lateral distal femoral locking plate systems for medial fixation by employing the contralateral
plate.

Methods: This study presents a technical note on the application of lateral distal femur locking systems for medial augmentation
in patients as indicated by current literature findings. Postoperative imaging modalities, including radiography and computed
tomography (CT), were used to assess the plates’ fit to the distal femur. Three cases following the specified technical note are
presented.

Results: The various plate systems, all comprising distal femur locking systems, demonstrated adaptability to the medial femur
anatomy as confirmed by intraoperative visualization and postoperative radiographs, including two-dimensional and three-
dimensional CT scans. It has also been possible to achieve at least 3 independent fixation points regardless of the size of the medial
condyle.

Conclusions: Locking distal femoral plates can be a viable option for medial augmentation in indicated cases, achieving ana-
tomical adaptation to the distal femur. This provides robust augmentation without the need for additional instruments beyond those
used for the lateral cortex.
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1. Introduction

Distal femur fractures represent a small fraction of adult fractures
(0.4%) but constitute a notable portion (3%–6%) of all femur
fractures.1–3 Early intervention within 48 hours for such fractures
is crucial, mirroring the approach for proximal femur fractures,
to reduce mortality and complications related to immobiliza-
tion.4,5 Stable fixation allowing earlyweight bearing, especially in
elderly patients, is essential for improved clinical outcomes.6,7

However, lateral locked plate fixation often restricts early weight
bearing, particularly in cases with periprosthetic fractures, medial
comminution, or very distal fractures.6–8 Main complications in

these scenarios include loss of reduction, nonunion, varus
collapse, or material failure.9,10

Medial augmentation in distal femur fractures has been
proposed to yield better outcomes, particularly in cases with
metaphyseal comminution or very distal fractures, effectively
reducing risks of collapse and nonunion.9,11,12 Various systems
have been employed for medial augmentation, including Locking
Compression Plates (LCP) for the Proximal Tibia, proximal
humerus locking plates, cannulated screws, and helical plates
through minimally invasive osteosynthesis.13–18 However, a
review of these studies indicates that there is no strong evidence
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on absolute indications for augmentation after the external cortex
has been stabilized with a plate nor is there definitive guidance on
which material is most suitable or provides the most reliable
evidence.

This study aims to demonstrate the utility of lateral distal femur
locking systems as an option for medial augmentation. This
approach consistently requires the use of the contralateral plate
and facilitates the use of a single system for both lateral and
medial fixation, ensuring anatomical compatibility and offering
multiple distal fixation options.

2. Materials and Methods

Ethical approval for this study was obtained from the Hospital’s
Ethics and Research Committee, which reviewed and approved
the informed consents in accordance with minute 10-2023.
Patient selection was based on specific criteria that align with
current literature, including medial metaphyseal comminution
exceeding 2 cm, periprosthetic femur fractures, nonunions, and
very distal fractures. Initially, the compatibility of locking systems
with the medial femur was tested on synthetic bone models
(Fig. 1). This study conforms to the CARE guidelines.19

2.1. Operative Technique

In every surgical procedure aimed at medial augmentation of
distal femur fractures, the process began by securing the lateral
side with a distal femur locking system. With the patient
positioned supine on a radiolucent table, medial side augmenta-
tionwas initiated. The first step involved selecting the appropriate
length for themedial plate. Two contralateral distal femur locking
plates of varying lengths were tested to ensure fit over the knee
and thigh. It was crucial that these plates were shorter than the
lateral plate yet featured at least 4 holes above the fracture line on
the medial side. Fluoroscopy was used to assist in determining the
optimal plate length (Fig. 2).

A minimally invasive medial approach, as outlined by
Nayagam et al and validated by Jiamton and Apivatthakakul,
was then employed20,21 (Fig. 2). The plate was temporarily fixed
distally with a wire and proximally with a loosely fitted cortical
screw. Its position was verified by AP and lateral fluoroscopy. A
periarticular bone clamp, placed in the empty distal holes of both

plates, ensured full contact of the medial plate with the medial
condyle (Fig. 2).

On satisfactory positioning, fixation was achieved with 3
locking screws distally. Then, the clamp was removed, and an
additional proximal cortical screw was added and tightened.
The distal screws on both plates were fixed in both condyles,
ideally interdigitating to form a stable construct that supported
early weight bearing, withstood loads, and prevented pre-
mature failure, akin to the O’Driscoll22 method for the distal
humerus.

Various plate systems were used, including the VA-LCP
Curved Condylar Plate (DePuy Synthes, 325 Paramount Drive,
Raynham, MA), the AxSOS 2 Distal Lateral Femur (Stryker
Corporation, 2825 Airview Boulevard; Kalamazoo, MI), and the
PERI-LOC Periarticular Locked Plating System (Smith and
Nephew, 1450 East Brooks Road, Memphis, TN).

To describe this technique and demonstrate the anatomical fit,
postoperative assessment involved computed tomography (CT)
scans with metal suppression and 3D reconstruction to evaluate
the plate’s adaptation to the medial surface of the distal femur in
every case.

3. Results

To date, 15 patients have undergone medial plating augmenta-
tion. While this publication does not aim to present a
comprehensive case series, it has been observed that medial
comminution exceeding 2 cm was the primary indication in
53.8% of cases, followed by very distal fractures (38.5%) and
nonunion (7.7%).

Three cases are highlighted to illustrate the versatility of distal
femur locking plates in adapting to the medial distal femur. In
each instance, the patients achieved satisfactory weight bearing
and knee motion postoperatively, without any complications
associated with the medial plate. Moreover, all 3 cases have been
followed up for a minimum period of 12 months, ensuring a
robust evaluation of the long-term outcomes.

3.1. Case 1

A 33-year-old male patient sustained an AO 33C3.3 fracture.
Surgicalmanagement entailed direct joint reduction using 3.5mm

Figure 1. A and B, Bone model demonstrating from different views the appropriate contact of the contralateral lateral plate of the distal femur on the medial condyle
and the anteromedial aspect of the femur.
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headless cannulated screws for articular fragments and 4.5 mm
screws for intercondylar fixation. A femoral distractor was used
to achieve closed reduction of the metaphysis, maintaining
alignment with crossed 2.5 mm pins. A long lateral plate was
inserted using a minimally-invasive osteosynthesis (MIO),
supplemented by medial fixation following the described
technique, achieving anatomical fit with 3 distal locking screws
and 2 proximal cortical screws. Initial weight bearing was
restricted because of joint compromise, but after 8 weeks, gradual
weight bearing was permitted (Fig. 3).

3.2. Case 2

A 40-year-old female patient, following a motorcycle accident,
presented with a right distal femur fracture. The surgical
approach involved fixing the femur with a lateral plate using a
MIO. Given poor distal fixation and varus stress instability,
medial augmentation was executed, achieving anatomical
adaptability with 3 locking screws in the distal medial part.
She attained full weight bearing with walker assistance within
1 week (Fig. 4).

3.3. Case 3

A 72-year-old female patient presented with a left distal femur
fracture (AO33A2.2) and underwent fixation using a lateral plate
through a MIO. Because of the very distal fracture line at the
lateral condyle, which exhibited insufficient fixation and varus
instability, medial augmentation was implemented to enhance
fixation stability, achieving anatomical adaptability and planned
proximal and distal fixation as described. Two weeks post-
operatively, she managed full weight bearing with a walker, and
at 6months, she achieved a range ofmotion from 0 to 128 degrees
(Fig. 5).

These case studies exemplify the application of distal femur
locking plates and underscore their adaptability and effectiveness
in various fracture scenarios. Each case highlights distinct clinical
challenges and the tailored approaches undertaken to optimize
patient outcomes.

4. Discussion

We have found this fixation strategy to be potentially beneficial,
providing stability with a 4.5-mm implant that anatomically

Figure 2. Images of the surgical technique: (A) Overlaid plates on the thigh during the selection of appropriate length. B, Clinical image showing the medial approach
and the clamp used to improve plate-bone contact. C andD, Final radiographs displaying lateral andmedial fixation using the same distal femur locking plate system.
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conforms to the medial distal femur. It uses a single instrument set
for both lateral and medial fixation of the distal femur where
augmentation is indicated.

Existing literature specifies indications for patients who may
benefit from medial augmentation in distal femur fractures. A
systematic review by Tripathy et al23 identified key indications,
which include fractures with articular or metaphyseal

comminution, periprosthetic fractures involving metaphyseal
comminution, fractures in geriatric patients, and the management
of nonunions. These indications were used to select our cases,
including those presented in this report.

Despite these well-documented indications, uncertainties re-
main in clinical practice regarding when and for which patient
double-plating fixation should be applied. There is a noticeable

Figure 3. Case 1: Initial radiographs showed metaphyseal comminution and bone loss on the medial side. CT images demonstrated joint compromise and
metaphyseal comminution. Postsurgical X-rays displayed lateral and medial distal femoral plates. Postsurgical images with 3D CT reconstruction demonstrated
adequate adaptation of the plate to the medial anatomy of the distal femur. CT, computed tomography.
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hesitancy toward medial fixation, primarily due to unfamiliarity
with the approach and concerns about potential vascular
complications in the femur and limb. However, numerous studies
have shown that medial fixation only increases the risk of
complications by an additional 4% compared with submuscular
lateral fixation alone. In addition, there is a safety margin of
approximately 16 cm proximal to the adductor tubercle, within
which the risk of injury to the femoral artery and its branches is
minimal.21,24,25 It is important to clarify that the minimally
invasive technique is just one option and, in cases of unfamiliarity
or increased risk of vascular injury, an open technique as
described by Checroun et al or by Tosun could be used if open
approach is chosen.26,27

The strengths of this technique lie in the utilization of a robust
4.5-mm locked plate capable of immediate postoperative support,
which anatomically conforms to the distal and medial femur as
demonstrated in the postoperative CT scans. The minimally
invasive approach could minimize disruption of vascularity, and
the same instruments and plates used for the lateral side are used
for the medial side, obviating the need for additional materials.

Themain drawback identified is the higher cost compared with
using a standard 4.5-mm LCP plate or 3.5-mm locking systems,
such as some other options described in the literature. Further
comparative and cost-effectiveness studies are needed to address
this issue, as well as to evaluate the comparison with other plates
and techniques.

Figure 4. Case 2: Initial radiographs showed a very distal fracture without intact extension of metaphyseal bone on lateral side. CT images demonstrated distal
compromise andmetaphyseal comminution. Postsurgical images displayed lateral andmedial distal plates adapting tomedial distal femur. Postsurgical imageswith
3D CT reconstruction demonstrated adequate adaptation of the plate to the medial anatomy of the distal femur. CT, computed tomography.
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Figure 5. Case 3: Initial radiographs showed a very distal fracture without intact extension of metaphyseal bone on lateral side. CT images demonstrated distal
compromise on the lateral side with no intact metaphysis on that side. Postsurgical images displayed lateral andmedial distal plates adapting to medial distal femur.
Postsurgical images with 3D CT reconstruction demonstrated adequate adaptation of the plate to the medial anatomy of the distal femur. CT, computed
tomography.
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5. Conclusions

The distal lateral femoral locking plate system conforms
anatomically to the distal medial and diaphyseal surfaces of the
femur, making it valuable in the arsenal of treatment options for
fractures requiring medial augmentation. It offers the possibility
of using a robust system and the use of a single system for medial
and lateral fixation in these fractures. However, comparative
studies with other systems are needed to evaluate its mechanical
superiority and cost-effectiveness.
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