
Introduction
Recent trends in the management of distal femoral fractures are 
shifting away from conventional practices as advancements in 
fixation and replacement procedures gain prominence. This shift 
reflects the growing preference among patients, especially within 
the geriatric demographic, for methods that promote faster 
recovery and reduce complications. A comprehensive analysis of 
40 publications, encompassing 3,880 patients treated for distal 
femoral fractures with various modalities, was conducted to 
establish a guideline for future management techniques that 
incorporate minimally invasive smart implant technologies, 
showing superior outcomes.

Changing Trends in Current Practices
Recent trends indicate several changes in the choice of 
modalities for treating distal femoral fractures:
• Closed reduction and internal fixation using intramedullary 
interlocking nailing have increased from 6.8% to 8.4% of 
fixations [1]
• Open reduction and internal fixation have declined from 89.9% 
to 76.6% [2]
• Distal femoral replacement has seen a notable rise from 3.3% to 
14.9% [3].
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Abstract

Learning Point of the Article:
Distal femur fracture fixation in today’s landscape has morphed into sophisticated procedures through nuanced procedural advancements 
and multifaceted approaches. Nail-plate combinations, dual-plate constructs, and distal femoral replacements are positioned to be front-

runners in a market increasingly valuing precision and efficacy. Biological considerations in augmenting fixation are seemingly setting the 
direction for future trends to follow.
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These shifts highlight the preference for advanced fixation 
techniques and arthroplasty procedures, particularly in elderly 
patients with complex fracture patterns.

Emerging Techniques in Fixation

Retrograde intramedullary nailing (RIN)
Current studies comparing RIN with distal femoral plating 
indicate significant advantages for RIN, including faster union 
times and reduced post-operative infection rates. This explains 
the growing preference for RIN in suitable cases 
[4].

Nail-plate combinations
Geriatric distal femoral fractures are comparable 
to proximal femoral fractures, necessitating 
prompt surgical intervention with stable fixation 
that allows for immediate weight-bearing. Various 
fixation options are available, including limb 
plating (LP), rigid internal metallic nailing 
(rIMN), or a combination of implants such as nail 

plate (NP) or distal femur replacement. NP constructs combine 
the load-bearing and load-sharing capabilities of LP and rIMN, 
respectively, facilitating weight-bearing sooner and minimizing 

the risks of hardware failure and non-union. Though 
the current literature is limited, it suggests promising 
results for NP f i xation in both native and 
periprosthetic fractures. In all instances, patients 
achieved bone union and were able to bear weight 
sooner than those undergoing standalone implant 
fixations. Geriatric, osteoporotic, and obese patients 
may particularly benefit from double implant 
fixation to promote early mobilization and reduce 
the risk of non-union. In addition, periprosthetic 
fractures, fractures with medial comminution, and 

those involving the metaphysis may indicate NP fixation 
suitability. Further research is needed to assess the cost 
implications of nail and plate fixation, while larger randomized 
controlled trials will provide definitive evidence for its 
superiority over other treatments [5, 6] (Fig. 1).
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Figure 1: Example of nail‐plate construct fixation technique in a distal femur 
fracture fixation showing good union.

Figure 3: (a, b, c, d) Example of distal femoral replacement in a distal femur fracture.

Figure 2: Example of dual‐plate construct fixation technique in distal 
femur fracture.

Figure 4: Nail‐plate construct fixation technique in osteoporotic distal femur fracture.
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Dual-plate constructs
The double plate technique offers significant advantages in 
achieving reliable and rigid fixation, allowing for immediate 
weight bearing. This method mitigates the risk of fixation 
failure by preserving the neutral axis of the femur. Although 
preliminary studies have produced encouraging 
results, there remains a necessity for larger 
comparative studies, accompanied by supportive 
biomechanical and finite element analyses, to 
validate these findings [7] Fig. 2.

Distal femoral replacement
The distal femoral replacement has demonstrated 
beneficial evidence with favorable outcomes, 
particularly in elderly patients and cases involving 
complex fractures. When compared to surgical 
fixation and conservative management, distal 
femoral replacement is associated with shorter hospital stays 
and expedited functional recovery, alongside reduced rates of 
readmission. Notably, it exhibits similar mortality and 
reoperation rates as internal fixation methods. The distal 
femoral replacement may be more dependable in complex 
fracture patterns where achieving adequate fixation poses 
challenges [8-10] Fig. 3.

Osteoporotic Bone
Ensuring stable internal fixation for fractures in 
the osteoporotic intra-articular distal femur is a 
challenging endeavor due to the presence of thin 
cortices, a wide medullary canal, diminished bone 
stock, and fracture comminution. Currently, no 
singular therapeutic approach has proven 
completely effective in addressing all facets of this 
injury. The integration of anatomical plates with 
locking mechanisms and intramedul lar y 
interlocking nailing appears promising for the 

secure stabilization and fixation of osteoporotic distal femur 
fractures, potentially facilitating a more rapid recovery process 
[11] Fig. 4.

Periprosthetic Fractures

Management of periprosthetic fractures presents significant 
challenges regarding planning, recovery, and the rate of 
complications. Treatment selection should be informed by 
patient age, fracture displacement and morphology, bone 
quality, overall health, and the status of the prosthetic 
components, whether loose, unstable, or misaligned. Operative 
treatment has been shown to provide superior results as a 
treatment modality. Prompt mobilization and post-operative 
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Figure 5: Internal fixation following a periprosthetic fracture in the distal femur.

Figure 6: Fixation by plating following a periprosthetic fracture in the distal femur.

Figure 7: Fixation with an allograft made of calcium phosphate (Allogra R bone graft) in a comminuted distal femur fracture showing good callus formation 
post-operatively
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physiotherapy are critical to the recovery process, aiding in 
functional restoration and minimizing complication risks. 
Continuous monitoring for potential complications is essential 
to facilitate timely interventions [12] Figs. 5 and 6.

Biomechanical Considerations
The treatment of distal femoral non-unions necessitates a 
comprehensive metabolic and nutritional evaluation to identify 
modifiable systemic factors contributing to the initial non-
union. Following identification, these deficiencies should be 
addressed. Allograft struts, whether employed intramedullary 
or as cortical onlay, play a crucial role in enhancing fixation 
around distal femoral non-unions. Furthermore, the use of 
autografts or allografts supplemented with osteoinductive 
agents, such as bone morphogenetic proteins or demineralized 
bone matrix, proves beneficial in fostering local union. Through 
extensive pre-operative assessment and meticulous operative 
techniques, including the utilization of osteobiologics, a 
majority of these patients can be effectively treated with a low 
incidence of conversion to distal femoral replacement [13] Fig. 
7.

Minimally Invasive Approaches
The adoption of minimally invasive procedures is increasingly 
prominent in the management of distal femoral fractures. This 
approach aims to improve patient outcomes by addressing 
systemic health while ensuring stable fixation through 
minimized disruption of existing soft tissue conditions and 
simplified implant placement [14].

Smart Implants
The future of advancements in implant technology may lie in 
the development of smart implants tailored for optimal clinical 
outcomes within the framework of precision medicine. The 
capacity to customize treatment options for individual patients, 
combined with real-time monitoring capabilities, heralds 
innovative approaches in fracture fixation management [15] 
Fig. 8.

Conclusion
The management of distal femur fractures is evolving toward a 
sophisticated, multifaceted approach characterized by nuanced 
procedural advancements. The emergence of nail-plate 
combinations, dual-plate constructs, and a growing emphasis 
on distal femoral replacement procedures position these 
modalities as front-runners in a market that increasingly values 
precision and efficacy. Furthermore, biological considerations 
are anticipated to influence future trends and inform the 
development of emerging markets forward.

Clinical Message

Treatment selection in distal femur fractures should be uniquely 
tailored to each patient, depending on age, fracture displacement 
and morphology, bone quality, and their overall health status. 
Operative treatment often provides superior results. Prompt 
mobilization and post-operative physiotherapy are crucial to 
functional restoration, with concurrent monitoring for potential 
complications and facilitating timely interventions.
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Figure 8: Emerging modalities in fracture management. 
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