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Management of Non-Union Distal Femur Fracture with Augmentation
Nail-Plate Construct: A Case Report

Mohammad Jesan Khan', M Ahsan Firoz', Adnan Anwer', Pranjal Agrawall, Mamoon Rashid’,
Areeb Asif’

Learning Point of the Article:
This case report sheds light on the importance of individualized treatment plans for non-union distal femur fractures, particularly when
complications such as implant failure are encountered. It underscores the significance of a multidisciplinary approach, meticulous pre-
operative planning, and the judicious use ofadvanced fixation techniques in achieving successful outcomes in challenging orthopedic cases.

Introduction: Non-union fractures of the distal femur pose significant challenges in orthopedic surgery, often requiring revision procedures to
achieve successful bone healing. In cases where the initial implant has failed, innovative solutions are necessary to promote bone union and
functional recovery.

Case Report: We present a case of a non-union distal femur fracture in a 22-year-old male patient, with a broken implant in situ. The patient had
previously undergone internal fixation with a locking plate, which subsequently failed to promote bone healing. The patient was reoperated
using a supracondylar nail and augmented with a distal femurlocking plate to address the non-union. The combination of the supracondylar nail
and distal femur locking plate successfully provided stability to the fracture site, promoting bone union and enabling functional recovery.
Radiographic evidence and clinical assessment demonstrated excellent healing progress.

Conclusion: This case report highlights the importance of individualized treatment for non-union distal femur fractures, especially when prior
implant failure occurs. The combined approach of a supracondylar nail and distal femur locking plate can be a valuable option in addressing
complex non-union fractures, achieving stable fixation, and facilitating successful bone healing.

Keywords: Non-union fracture distal femur, broken implant, supracondylar nail, locking plate, revision surgery.

Introduction Despite the availability of various treatment options, the clinical

Non-union distal femur fractures pose a formidable challenge in
orthopedic practice. These fractures, a distinct subtype of
periarticular fractures, are on the rise, particularly in elderly and
osteoporotic patients [1]. These complex injuries often result
from a multitude of factors, including the extent of
comminution, soft tissue damage, and inherent difficulties in
achieving stable fixation. Accounting for approximately 6% of all
femur fractures, nearly half of them are open fractures [2,3].

and functional outcomes often involve complications such as
significant morbidity, joint stiffness, and delayed union. The
complexity escalates when there is the presence of a broken
implant in situ from a previous surgical intervention, which
further complicates non-union management. In these instances,
innovative solutions and comprehensive surgical strategies
become imperative to promote bone healing and restore the
patient’s functional capacity. Conventionally, distal femur
locking compression plate and retrograde supracondylar nailing
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Figure 1: Pre-operative X-ray at presentation showing AO 33 A3
fracture distal end of the femur with broken implantin situ.

have been the go-to modalities for treating distal femur
fractures, both exhibiting similar union rates [4,5]. However,
while dual plating offers a more robust fixation, the necessity
for a second surgical incision introduces potential soft tissue
complications, potentially hindering fracture healing. In cases
with complex fracture patterns, neither of these methods
provides adequate biomechanical stability for early weight-
bearing and mobilization, particularly in the presence of
osteoporosis [5-9]. The use of nail plate constructs (NPCs)
offers a promising solution by enhancing biomechanical
stability and restoring limb alignment. This approach
potentially facilitates early rehabilitation, weight-bearing, and
reduces the risk of fixation failure [ 10-14]. The biomechanics
of the NPC differ from the lateral locking plate. The retrograde
intramedullary nail redirects the weight-bearing axis closer to
the anatomical axis of the femur, dispersing forces across the
surrounding cortex and through the nail-cortical interface.
This combination creates a more robust architectural
foundation, enabling early patient mobilization and improving
the prospects of achieving union [8,9]. Research by Liporace
and Yoon [10] highlights how the intramedullary implant’s
placement initially shifts the weight-bearing axis toward the
femur’s anatomical axis, with the lateral locking plate providing
additional stability to minimize movementat the fracture site.

This article explores a compelling case in which a non-union

Figure 2: Post-operative X-ray showing broken implant removal followed
by fracture fixation with supracondylar nail and augmentation plating with
distal femurlocking compression plate and iliac crestbone grafting.

distal femur fracture was encountered in a 22-year-old male
patient, with the added complexity of a fractured implant still in
place from a prior fixation attempt using a distal femur locking
plate. The successful management of this challenging scenario
required aunique approach.

By revising the surgical strategy and implementing a
combination of a supracondylar nail and a distal femur locking
plate, this case provides a valuable example of the intricate
decision-making and surgical technique employed to address
non-union fractures in a manner that promotes bone union and
reestablishes mobility.

Case Report

A 22-year-old male presented with a complaint of pain in the
right distal thigh with a history of closed fracture in the distal
femur which he got operated on with open reduction internal
fixation with distal femur locking compression plate 1.5
monthsback.

On radiological examination, it was discovered that the
Arbeitsgemeinschaft fur Osteosynthesefragen (AO) 33-A3
fracture distal end femur showed no signs of healing with
broken LCPinsitu (Fig. 1).

The patient was planned for revision surgery and managed by
removing the broken distal femur locking plate and fixation of
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Figure 3: Follow-up X-ray at4 months.

the fracture with retrograde supracondylar nail and
augmentation plating with distal femur locking compression
plate with cancellous bone grafting using ipsilateral iliac crest
(Fig.2).

Postoperatively the patient was followed at 4, 8, and 14 months
(Fig. 3-5) with the radiological examination which showed
intactimplants and signs of fracture healing.

Figure S: Final follow-up at 14 months showing fracture union.

Figure 4: Follow-up X-ray at 8 months showing uniting fracture.

Discussion

The management of non-union distal femur fractures has
undergone significant evolution over the years, with numerous
techniques developed for their treatment. In the early 20th
century, conservative approaches predominated for these
fractures. It was not until around 1970 that the emerging

Figure 6: Clinical image showing post-operative flexion range of
motion.
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Figure 7: Clinical image showing post-operative extension
range of motion.

principles of the AO were applied to address these fractures [ 15-
18]. Despite the variety of treatment options available today,
non-union distal femur fractures remain challenging and
complex. The two most commonly employed fixation methods
for distal femur fractures are retrograde intramedullary nails
and locking plates. However, neither has conclusively
demonstrated superiority over the other [4-7]. A meta-analysis

Figure 9: Clinical image showing squatting (excellent range of
motion).

Figure 8: Clinicalimage showing post-operative straight leg raising.

conducted by Jankowski et al. indicated similar union rates
between locking plates and retrograde intramedullary nails
[19]. A more recent approach involves combining both nail and
a plate, initially described for non-unions of the distal femur
where a rigid construct is required for effective management.
This augmentation oflong bone non-unions, previously treated
with intramedullary nails, is not entirely novel. Its effectiveness
was demonstrated by Birjandinejad et al. in 2009, involving a
series of 38 cases, including femoral and tibial non-unions
primarily treated with intramedullary nails. Their findings
indicated healing in 36 fractures, including all femoral fractures,
with the addition of a 4.5 mm compression plate alongside the
existing nail [11]. Attum et al. conducted a retrospective study
for non-unions of the distal femur utilizing a nail-plate
combination, with each patient in their study ultimately
achieving union [9]. A meta-analysis by Quinzi et al. did not
reveal significant differences in the frequency of major
complications or re-operations among fractures treated with
locking plates, retrograde intramedullary nails, or distal femoral
replacement, though they noted differing complication profiles
[20]. The underlying concept of the nail-plate combination
technique revolves around augmenting fixation points, creating
a fixed-angle construct, and shifting the weight-bearing axis
more medially along the anatomic axis. This approach confers
enhanced biomechanical stability, combining the advantages of
both nailing and plating. This technique proves indispensable
in fractures involving elderly, osteopenic, or obese patients who
require early mobilization, minimizing complications such as
deep vein thrombosis, pulmonary embolism, and pressure
ulcers. It is also crucial in cases of complex fractures with
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significant communication or segmental defects [9], as well as
ininterand periprosthetic fractures [21].

The management of non-union distal femur fractures
complicated by broken implants is a challenging endeavor in
orthopedic surgery. This case report highlights the potential
benefits of using a combination of a supracondylar nail and
distal femur locking plate to address such complex cases.
Nevertheless, further research and clinical studies are needed
to establish the broader applicability and long-term outcomes
of this surgical approach. The importance of individualized
care, a multidisciplinary approach, and meticulous surgical
technique cannotbe overstated in achieving favorable results in
these intricate orthopedic scenarios.

Limitations study

The short duration of follow-up is the limitation of this case
report. Further research, including larger clinical studies, is
needed to validate the efficacy and safety of the combined
surgical technique in addressing non-union distal femur
fractures with broken implants.

Conclusion

Non-union fractures of the distal femur, especially when
complicated by the presence of a broken implant, pose intricate
challenges in the field of orthopedic surgery. In this case report,
we have demonstrated that a combined approach involving the
use of a supracondylar nail and a distal femur locking plate can
be a promising solution to address such complex scenarios. The
case presented here reflects several important considerations

and outcomes.

First and foremost, the successful management of non-union
fractures requires a patient-specific approach. Each case is
unique, and the treatment strategy must be tailored to the
individual’s specific circumstances, taking into account factors
such as the fracture pattern, bone quality, and previous implant
status.

Early mobilization and post-operative physiotherapy play a
pivotal role in the recovery process, aiding in the restoration of
function and minimizing the risk of complications.

While the presented case had a positive outcome with
radiographic evidence of bone healing and clinical
improvement, (Fig. 6-9) it is essential to acknowledge that
complications canstill occur.

Vigilance in monitoring for potential complications, such as
infection, implant failure, or malalignment, is crucial for timely
intervention.

Clinical Message

This case report exemplifies the need for innovative and
individualized approaches in the management of challenging non-
union distal femur fractures. The use of a supracondylar nail and
distal femur locking plate offers a potential solution, but the field
requires more extensive research and clinical evidence to firmly
establish the reliability and long-term outcomes of this approach.
Despite the complexities involved, with careful planning, and a
patient-centred approach, itis possible to achieve favorable results in
addressing these intricate orthopedic scenarios. Furthermore, the
first treatment should be optimal to avoid revision.
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