
Introduction
For complicated fractures, especially those with substantial 
comminution or bone loss, the Ilizarov procedure is a commonly 
used treatment. Through distraction osteogenesis, it has the 
benefit of stabilizing fractures and promoting bone healing [1, 
2]. Patients may have crippling pain and limited mobility as a 
result of such failures, requiring the use of other therapies. In 
these situations, knee arthrodesis, a salvage treatment, is a good 
choice, especially if joint preservation is no longer practical [3, 
4]. Arthrodesis is a good option in some Ilizarov failure situations 
because it provides permanent pain relief, enhances functional 
stability, and permits weight bearing.

The case report’s justification is that complicated fractures 
involving substantial bone loss or comminution frequently pose 
difficult therapeutic problems. Due to its capacity to stabilize 
fractures and encourage bone regeneration through distraction 
osteogenesis, the Ilizarov technique has become a mainstay in the 
management of such injuries.
However, despite its efficacy, treatment failures can occur, 
leading to persistent pain, non-union, or compromised joint 
function. In these difficult scenarios, where conventional joint-
preserving options are exhausted, knee arthrodesis serves as a 
reliable salvage procedure. It offers definitive pain relief, restores 
limb stability, and enables functional weight-bearing. Evaluating 
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Introduction: The Ilizarov technique is a widely used method for managing complex fractures, especially those involving periarticular regions 
such as the distal femur and proximal tibia. Ilizarov is a versatile process which can also be used for limb lengthening, deformity correction and for 
septic and aseptic non-unions.
Case Report: We present the case of 48-year-old male with non-union of proximal tibia and distal femur fracture with Ilizarov in situ. A floating 
knee on the right side was unsuitable for open reduction and internal fixation due to poor skin health. Ilizarov fixation was planned for the patient. 
This instance demonstrates the difficulties associated with floating knee. The technique’s limits in treating specific periarticular fractures are 
highlighted by the Ilizarov fixation’s failure in this instance.
Conclusion: An efficient salvage technique that provides permanent pain relief and functional stability is knee arthrodesis. The need of 
customized treatment planning in handling complicated fracture situations is highlighted by this example.
Keywords: Ilizarov fixation, failed fracture fixation, periarticular fractures, knee arthrodesis, salvage technique, functional rehabilitation.

Abstract

Learning Point of the Article:
Knee arthrodesis is a reliable salvage procedure in cases of failed Ilizarov fixation for complex periarticular fractures, offering pain relief and 

functional limb stability.

Knee Arthodesis , as a salvage procedure for Non-union of floating knee 
after ilizarov fixation-A case report

Submitted: 16/05/2025; Review: 07/06/2025; Accepted: July 2025; Published: August 2025

DOI: https://doi.org/10.13107/jocr.2025.v15.i08.5954
© The Author(s). 2025 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/), 

which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data 

made available in this article, unless otherwise stated.



www.jocr.co.in

such alternative approaches is crucial for guiding clinical 
decision-making in cases of Ilizarov failure, ensuring optimal 
patient outcomes [5, 6].

Case Report
A 48-year-old male presented with persistent right knee pain for 
the past 9 months, following a traumatic injury sustained in a 
road traffic accident. The initial trauma resulted in comminuted 
fractures of the distal femur and proximal tibia. There was no 
history of head injury, loss of consciousness, or ear, nose, and 
throat bleeding.

Initial evaluation
On admission, the patient’s local examination revealed poor 
skin integrity over the right knee, with evidence of bruising and 
abrasions (Fig 1). The skin was at risk of post-operative 
infection, and this influenced the decision to proceed with a 
primary Ilizarov fixation, instead of internal fixation. The 

fracture was classified as a Gustilo-Anderson Type III B open 
fracture, and further categorized as AO/OTA Classification 
33C2 for the distal femur and 41C2 for the proximal tibia.

Surgical history
The Ilizarov fixation was performed on January 16, 2024. The 
construct included three full rings on the femur and three on the 
tibia, connected by threaded rods with tensioned wires. A bone 
transport protocol was initiated due to segmental bone loss (Fig 
2). The distraction rate followed standard principles (1 
mm/day in four increments), and docking site compression was 
performed later. Prophylactic antibiotics were administered, 
and regular pin site care was ensured.
The patient was fol lowed up for at  least 4 months 
postoperatively (Fig 3 and 4). Serial radiographs showed callus 
formation at the distal femur, but incomplete consolidation at 
the docking site. There was partial resolution of infection and 
improvement in soft-tissue status.

On August 13,  2024,  due to inadequate 
radiographic signs of union and persistent 
discomfort, the Ilizarov fixator was removed (Fig 
5). A computed tomography (CT) scan was 
performed, revealing non-union at the femoral-
tibial junction, with sclerotic bone ends, a 
persistent fracture gap of approximately 1.5 cm, 
and no evidence of bridging trabeculae – 
confirming atrophic non-union.

On physical examination

Swelling
Localized over the medial and suprapatellar 
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Figure 1: Traumatic injury and skin condition before arthrodesis. Figure 2: Illizarov fixation.

Figure 3: Post-operative surgery.
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region of the right knee.

Abrasions
Multiple abrasions noted on the anterior aspect of the left leg, 
each measuring approximately 2–3 cm in diameter, with 
granulation tissue indicating partial healing.

Tenderness
Localized over the medial joint line and anterior knee, 
exacerbated by movement.

Range of motion (ROM)
Severely restricted; flexion limited to 20°, extension fixed at 15° 
flexion, with pain throughout the range.

Distal neurovascular status
Intact; no sensory or vascular deficits noted. Further imaging 
(such as magnetic resonance imaging [MRI]) and laboratory 
studies for inflammatory markers are recommended to evaluate 
the current status of the fracture site and soft-tissue structures 
around the knee joint.
Given the non-union, poor joint function, and prior failure of 
limb-salvage fixation, knee arthrodesis was planned as a salvage 
procedure to restore limb stability and allow for weight-bearing. 
Further imaging including MRI was advised to assess cartilage 
and ligament integrity, while C-reactive protein and 
erythrocyte sedimentation rate levels were ordered to rule out 
ongoing infection.

Discussion
This case presents a failed outcome following Ilizarov external 
fixation for a complex periarticular injury involving both the 
distal femur and proximal tibia. Despite initial stabilization, the 

patient developed non-union and significant functional 
limitations, eventually requiring knee arthrodesis [7, 8].
Several key factors may have contributed to the failure of 
Ilizarov fixation in this case. First, the fracture pattern – 
comminuted and periarticular in nature – posed inherent 
challenges to successful bone regeneration and alignment [9]. 
Second, although the Ilizarov technique is widely regarded for 
its versatility and ability to manage bone defects and infections, 
its success is highly dependent on proper application, patient 
selection, and adherence to distraction protocols [10, 11].
This patient’s post-operative course was characterized by 
radiological evidence of non-union, limited ROM, and ongoing 
pain [12, 13]. Sclerotic bone ends and a prolonged fracture gap 
were seen on a CT scan, indicating an atrophic non-union that 
could be caused by insufficient biological activity or mechanical 
stability [14-16]. Unfortunately, it is unable to draw firm 
findings due to the lack of documentation regarding the soft-
tissue handling, fixation specifics, and distraction and docking 
techniques. However, it is impossible to completely rule out the 
potential of technological shortcomings such as bad alignment, 
insufficient compression at the docking location, or an 
inappropriate ring arrangement [17-19].
This instance further emphasizes how crucial it is to understand 
Ilizarov fixation’s limitations in periarticular fractures, 
particularly when soft-tissue integrity is at risk [20]. Although 
the device works well for diaphyseal rebuilding, it loses 
effectiveness close to joints where it is more difficult to preserve 
function and avoid stiffness. Even though there was no obvious 
infection, periarticular fibrosis and pain were probably caused 
by the hardware’s close closeness to the knee [21, 22].
Knee arthrodesis was considered the best salvage option due to 
the patient’s ongoing discomfort and radiologic non-union 
[23]. Historically, arthrodesis has been saved for situations in 
which joint preservation is no longer feasible, such as post-
infectious arthritis, failed total knee replacements, or persistent 
instability after several unsuccessful fixations. In this case, it 
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Figure 4: Non-union at fracture site. 
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provided a limb that was pain-free, stable, and able to support 
weight again [24].
This example demonstrates the necessity of customized 
surgical planning in addition to the biological and technological 
difficulties involved in treating periarticular fractures with 
Ilizarov techniques. Prolonged handicap can be avoided by 
promptly identifying fixation failure and moving on to 
definitive salvage techniques like arthrodesis.

Conclusion
This example demonstrates the limitations of Ilizarov fixation 
in complex knee periarticular fractures, especially when fracture 
patterns are unfavorable and soft-tissue conditions are not ideal. 
Conversion to knee arthrodesis was required due to the 
protracted treatment’s inability to establish union and restore 
function. A dependable salvage option, knee arthrodesis offered 
functional restoration, enhanced stability, and permanent pain 
alleviation. When employing Ilizarov procedures, this example 
highlights the significance of meticulous patient selection, 
accurate surgical execution, and diligent post-operative 
monitoring. A tailored, patient-centered approach remains 
essential in determining the optimal treatment strategy for 
complex limb trauma.

Clinical Message

Giant cell tumors (GCT) of the fibular head are rare and may present 
with peroneal nerve involvement, posing unique diagnostic and 
surgical challenges. Early imaging and careful surgical planning are 
essential to preserve nerve function and achieve complete tumor 
excision. This case highlights the importance of considering GCT in 
the differential diagnosis of proximal fibular swellings with 
neurologic symptoms and demonstrates that nerve-sparing surgery 
is achievable even in anatomically complex regions.
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Figure 5: Pre-operative (computed tomography scan).
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