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Knee Arthrodesis Using Dual-Plate Construct is Following Failed Distal
Femur Megaprosthesis-A Case Report

Sujit Kumar Tripathy', Paulson Varghese', Shahnawaz Khan', Narayan Prasad Mishra', Mantu Jain'

Learning Point of the Article:
The technique of dual plating is an economically viable option for failed megaprothesis particularly in people who are young and engaged
in high-demand work.

Introduction: Knee arthrodesis following failed total knee arthroplasty is a viable limb salvage option, and this procedure is reserved for failed
two-stage revision surgery in severe comorbid patients with irreparable extensor mechanism disruption, severe instability, and extensive soft
tissue loss. Knee arthrodesis using a dual-plate construct has been scarcely reported. We report a case of knee arthrodesis using a dual-plate
constructin amalein his 20s who presented to us with a broken distal femur megaprosthesis.

Case Report: An anterior midline incision was given. The cement mantle and broken prosthetic components were removed. The bone surfaces
were freshened up and fixed using two orthogonal locking plates. After 4 months, there was a solid fusion in the knee, and the patient started
walking independently with a short limb gait. The patient was advised limb lengthening for a shortening of 3 cm, but he denied it and managed
with a shoe raise. After 4 years, he was pain free, and radiographs revealed a solid knee fusion. The patient was fully satisfied with the procedure,
and he resumed manual work.

Conclusion: This case report revealed that knee arthrodesis using a dual-plate construct is an economically viable salvage option for failed distal

femur megaprosthesis.
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Introduction

Knee arthrodesis following failed total knee arthroplasty is a
viable limb salvage option, and this procedure is reserved for
failed two-stage revision surgery in severe comorbid patients
with irreparable extensor mechanism disruption, severe
instability, and extensive soft-tissue loss. Numerous techniques
and devices have been used to achieve knee fusion, such as
intramedullary nails, compression plates, cannulated screws, and
external fixators [1-4]. The technique to be adopted for knee
fusion depends on available bone stock, soft-tissue condition, leg
length discrepancy, presence of infection, and surgeon

experience.

The most commonly used technique for arthrodesis is
intramedullary nailing. However, such long intramedullary
devices are not always available. The other potential drawbacks
includelong operative times, huge blood loss, nail migration, loss
of anatomic valgus knee alignment, and lack of tibial rotational
control [4-6]. Moreover, it is difficult to put a nail in if there is a
proximal hip prosthesis or in the presence of a bony deformity.
External fixators, on the other hand, can be performed in the
presence of an infection and large bone defects. However, itis not
acceptable for many patients to mobilize with a bulky construct
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Figure 1: Radiograph showing broken distal femur
megaprosthesis.

[3]. The pin tract infections and the long duration of treatment
are other obstacles to the treatment of a patient [7]. The use of
cannulated screws has also been described in the literature [8].
The screws can only be used in the presence of good bone stock.
In addition, rigid immobilization is required by any other
means, such as casts or external fixators, to ensure a satisfactory
fusion.

The dual-plate technique for knee arthrodesis was first
described in 1913 for the treatment of tuberculosis of the knee
[9]. This technique has several advantages, including
debridement and knee fusion through the same incision,
compression at the fusion site, and fixation even in the case of
surrounding hardware (such as the long femoral stem of total
hip arthroplasty or antegrade femoral nail) and extra-articular
deformity. However, there are limited data about this technique.

Each technique has its own merits and demerits, and no
technique has been proven to be superior to others in all
situations [ 10, 11]. The available literature on knee arthrodesis
is mainly following failed total knee arthroplasty, and there are
only a few case reports following failed megaprosthesis. The
bone defect following a failed megaprosthesis is massive and
hence poses a challenge to achieving fusion. We report repost a
case of knee fusion using a dual-plate construct in a young
patient following a broken distal femur megaprosthesis. To the
best of our knowledge, the literature has no reports on plate
construct fusion following failed distal femur megaprosthesis.
Consent for the publication of this case report was obtained.

Case Report

A male in his 20s, a manual laborer by occupation, presented
with severe pain around the left knee after a fall while walking.
The pain was constant and increased with a slight movement of
the limb. He was walking with the help of a pair of crutches, non-
weight-bearing on the affected side. He had a history of distal
femur megaprosthesis surgery S years ago for management ofan
infected openinjury of the distal femur with extensive boneloss.
However, the details of the procedure and images were not
available to the patient.

Anterior-posterior and lateral radiographs of the knee revealed a
broken distal femur megaprosthesis (Fig. 1 ). The prosthesis was
broken at the junction of the stem and shaft. Blood
investigations revealed normal complete blood counts (TLC
8400/mm3), erythrocyte sedimentation rate (19 mm/h), and
C-reactive protein (3 mg/dL). As there were no clinical signs of
infection and the laboratory markers were normal, infection risk
was excluded.

The patient was advised for revision of the distal femur
megaprosthesis. However, the patient could not afford the cost
of the prosthesis and expressed his desire to resume manual
work. He revealed that his financial condition had deteriorated
over the last § years after the prosthetic implantation as he was
notable to perform physicallabor.

As per his demand and financial condition, knee arthrodesis
was planned. After due consent from the patient and a pre-
anesthetic evaluation, we proceeded with the removal of the
broken implant, followed by knee fusion. The previous midline
scar was used as the line of incision, and a medial knee joint
arthrotomy was performed. On flexing the knee joint, the
broken distal end of the prosthesis was delivered. The cement
mantle was removed with an osteotome. The proximal part of
the prosthesis had to been pulled out using an extractor. We
used 1.5 mm K-wire to drill around the component and break
the prosthesis-cement bonding, and later, using multiple
curettes and a fine osteotome, we removed the cement mantle.
The tibial component was then removed using multiple stack
osteotomes (Fig. 2), and similarly, the cement was removed. As
abackup, we were prepared to place ascrewin the stem andusea
slap hammer to extract. The patient was explained about
creating a cortical window or corticotomy below or above the
prosthesis, breaking the cement mantle, and pushing the
component toward the joint in case the need arises.
Accordingly, all-size implants were kept ready. The surrounding
devitalized soft tissues were debrided. The bone surfaces were
freshened up and approximated in near-anatomical positions.
The apposed bony surfaces were provisionally fixed with K-
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Figure 2: Intraoperative picture shows (A) broken distal femur megaprosthesis at stem-shaft junction, (B) Tibial component removal using

osteotome, (C) The retained femoral stem was extracted after removal of cement mantle using osteotome and chisel, and (D) The tibial

surface was prepared after freshening of the sclerotic margin, the bony surface was sclerotic on the femoral side because of cement effects.

wires in the desired position (neutral coronal and sagittal
alignments with 15° external rotation), followed by definite
fixation with two orthogonal limited contact dynamic
compression plates contoured to the surface: one on the medial
aspect (6-hole combi-hole locking plate) and the other on the
anterioraspect (11-hole combi-holelocking plate) (Fig.3). The
construct was found to be stable. A cancellous bone graft
harvested from the iliac crest was applied at the fusion site to
augment the process of healing. The tissue samples from the
knee joint were sent for culture and a frozen section. A negative
suction drain was placed, and the wound was closed in layers.
The histopathology and culture reports did not reveal any signs
ofinfection.

The post-operative period was uneventful. There were no distal
neurovascular deficits; however, the limb was shortened by 3
cm. The postoperative radiographs were satisfactory. He was
advised for an isometric quadriceps strengthening exercise, hip
abductor muscle strengthening exercise, and ankle pump. The
patient was mobilized with a walker on the next day of surgery,

with non-weight bearing on the affected limb for 6 weeks. After
that, toe touch weight bearing was started, and full weight
bearing was allowed once complete osseous union was achieved
atthe fusion site (4 months).

The patient was followed up biweekly for the 1st month and
once a month thereafter. At the end of 3 months, the patient
started walking independently without complaining of pain.
However, he had a short-limb gait, and it improved after the
shoe raise. The patient was advised on limb lengthening, but he
denied it. He was very happy to resume his daily work. At the
end of 4 years, the X-ray showed solid union at the knee
arthrodesis site without complaint of back pain or any other
joint pain (Fig. 4). He does not want a removal surgery at
present.

Discussion

Modular megaprostheses are special bone and joint prostheses
that can bridge and compensate forlarge bone defects caused by
the loss of bone stock [12]. These megaprostheses have now
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Figure 3: (a) Two plates (at 90°) were fixed to the medial and anterior surface for fusion, (b) the extracted prosthesis

components, (c) Postoperative radiograph showing well apposed bony surfaces of tibia and femur.

become a popular treatment option among orthopedic
surgeons, and they not only preserve joint movement but also
improve quality of life and maintain an intact body image.
Earlier, their use was limited to oncology practices. But now,
their use has been extended to the treatment of complex
fractures, non-unions, and failed arthroplasties [ 13, 14].

Patients treated with megaprosthesis have 5-10 times higher
complication rates than normal arthroplasty patients. The
incidences of infection, implant breakage, periprosthetic
fracture, aseptic loosening, and functional limitation are higher
in these individuals [15, 16, 17]. In the case of megaprosthesis,
the incidence of implant breakage can be as high as 13% in the
first S years [ 18]. The most common site of implant breakage is
near the stem-shaft junction of the megaprosthesis [16]. In

Figure 4: Four years follow up radiograph shows complete osseous
fusion atthe kneejoint.

active individuals, the risk is even higher because of increased
activities and functional demands. This could be the reason for
the early breakage of the implantin our case.

Management of broken megaprostheses is challenging. In the
past, authors have revised a broken megaprosthesis with
another megaprosthesis and reported good functional
outcomes [19, 20]. However, these devices are expensive and
may not be suitable for manual laborers willing to resume their
work. In such a scenario, knee arthrodesis is an economically
viable option as it meets the demand of the patient and is cost-
effective. Knee arthrodesis produces a painless, stable joint that
canhelp in walking at the expense of joint movements.

Recently, knee arthrodesis using the intramedullary device has
been preferred over plating or an external fixator [21, 22].
However, the availability of long nails, the curvature of the
femur or tibia, and incisions at other sites are major limitations.
Even prior surgery with a cemented stem renders the bone
sclerotic and brittle, or at times, osteolytic [23]. Reaming the
medullary canal in the sclerotic bone can be difficult, and it may
lead to inadvertent cortical penetration, causing an iatrogenic
fracture. Most of these problems can be obviated by the two-
plate construct fusion of the knee. The major advantages are
single incision and rigid fixation by adequate compression at the
fusion site by the orthogonal plates. Unlike following failed total
knee arthroplasty, the large bone defect created after the
removal of the megaprosthesis increases the risk of non-union.
Usually, after the extraction of total knee prostheses, the
cancellous exposed bones of the metaphyseal regions on both
the femoral and tibial sides provide more surface area of contact.
However, this is not the scenario after extraction of the distal
femur megaprosthesis; in this instance, the diaphyseal part of
the femur is apposed to the metaphyseal region, thereby
increasing the risk of non-union. Because of the cement
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exposure, the bones are also sclerotic and brittle, thus further
increasing the risk of non-union. In such cases, the surgeon
must freshen up the margins until bleeding bone surfaces are
available for apposition. Probably, a good surgical technique,
adequate compression with combi-hole locking plates, and
cancellousbone grafting resulted in solid union at the fusion site
in our case.

There are very few reports on the dual-plate construct in knee
fusion. In their review of salvage procedures for infected hip and
knee arthroplasty, Mahmoud et al. reported that the dual-plate
construct has minimal complications rates (9%) compared to
intramedullary nails (55-57%), external fixators (24-80%),
cannulated screws (25%), and the Stanmore prosthesis (22%)
[11]. Kuo etal. used locking compression plates for knee fusion
in 3 patients with infected total knee arthroplasty and reported
successful fusion in all cases [1]. Nichols et al. used a parallel
construct of dual-compression plating in 11 patients with failed
arthroplasty and reported satisfactory fusion in all the patients
after an average of 5.6 months [24]. They reported one femoral
stress fracture (4.5%) and one persistent infection (4.5%).
Lucas and Murray used a perpendicular construct of plates
consisting of an anterior and medial plate for arthrodesis of the
knee in 18 patients [25]. They achieved successful fusion in 17
cases, and only one patient required a second procedure to
achieve fusion. Infection, limb length discrepancy, stress
fracture, and non-union are potential complications following
dual plating [11, 26]. Ransone et al. reported a series of three
peri-implant fractures following a dual-plate construct for knee
fusion [26]. The main reason for these fractures is the excessive
stress on the surrounding bone. The staggered configuration of

plates can reduce the incidence of stress fractures. The
increased infection rate has been reported following plate
fixation in prosthetic joint infection cases. We believe that knee
arthrodesis is an easy, cost-effective, and reliable way to deal
with knee instabilities and can be taken up in the case of a
broken mega prosthesis. This will not only help in early
mobilization but also preserve the appearance of the limb. The
only shortcoming in this surgery is limb shortening, which is
quite obvious due to the pre-existing bone loss. This can be
managed by using a shoe raise (till a S cm limb length
discrepancy) or a limb lengthening procedure by bone
transport.

Conclusion

In summary, knee arthrodesis using a dual-locked plate
construct is an economically viable option for salvage in broken
distal femur megaprosthesis.

Clinical Message

Knee arthrodesis following failed total knee arthroplasty is a viable
limb salvage option, and this procedure is reserved for failed two-
stage revision surgery in severe comorbid patients with irreparable
extensor mechanism disruption, severe instability, and extensive soft
tissue loss. The most commonly used technique for arthrodesis is
intramedullary nailing. However, such long intramedullary devices
are not always available, and they have their own potential
drawbacks. The dual-plate technique has several advantages,
including debridement and knee fusion through the same incision,
compression at the fusion site, and fixation even in the case of
surrounding hardware. Our case demonstrates the excellent
outcome of its use.
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