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A B S T R A C T

Giant Cell Tumors (GCTs) of bone are primary bone tumors that are benign. They are biologically
aggressive and have metastatic potential after malignant transformation. There have been several cases
of GCTs described in the medical literature. The management of juxta-articular GCTs in the young
population is one of the greatest challenges in orthopaedic oncology. Amputations were once the standard
treatment for malignant bone tumours. Advances in orthopaedic surgical techniques and bioengineering
have made limb-sparing surgery a viable treatment option. Limb- salvage surgery is considered safe and
is routinely undertaken for 90% of cases of bone tumors. The advances in orthopaedic surgical techniques
and bioengineering of prosthesis have made this a viable option for these complex cases.
Staging is performed using the Campanacci Radiographic Classification System and this is based on the
radiological findings of the GCT. This staging system is used to guide the planning of the initial surgical
management. Campanacci Stage III GCTs are aggressive lesions thus En bloc resection and reconstruction
have been proposed as the choice of treatment. This is done with the goal of joint preservation as well as
reducing the risk of recurrence.
This case report highlights the challenges in the management of a Campanacci Grade III GCT of the
distal femur. A mega prosthesis or endoprosthesis is a viable first-line treatment for oncological patients
with significant bone and soft tissue loss. Oncological clearance was achieved then by the customized
megaprosthesis was assembled and set in place. Procurement of this custom-made megaprosthesis during
the COVID-19 pandemic was particularly challenging.
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1. Introduction

GCT of Bone was first described in 1818 by Cooper and
Travers.1 Its local aggression was highlighted by Nelaton
and its malignant potential by Virchow.2 It is characterized
histologically by large multi-nucleated osteoclast-like giant
cells, with a background of mononuclear spindle-like
stromal cells that exhibit osteoclastic activity.1,3 GCTs
account for 5% of primary bone neoplasms and 20% of all
primary bone tumours.4 Despite being described as benign
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GCTs are locally aggressive, with breach of the cortex or
soft tissue expansion; and have a high recurrence rate after
surgical resection.1

They predominantly occur for young adults aged 20-
40 years. GCT rarely present in immature skeletons.3,5

These tumours commonly occur in long bones,1 they have
a predilection for the meta-epiphyseal regions of long bones
such as in our case;50-60% occur around the knee.1 Juxta-
articular tumour management is focused on clearance and
reconstruction.

The typical clinical presentation is the complaint of
pain due to bone resorption; localized swelling of the
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bone due to lysis and progression; limited range of motion
secondary to their juxta-articular position; their expansile
progression can lead to pathological fractures and soft tissue
involvement.3 Although they are rarely lethal, they can lead
to substantial disturbance of local bony architecture that
can be particularly troublesome in peri-articular locations.6

Eighty percent of these cases have a benign course, 10-50%
may recur and 10% may undergo malignant transformation;
1-4% may have pulmonary metastases despite their benign
histology.7,8

Delays during these patients’ management can lead
to detrimental outcomes. The high recurrence rate and
metastatic potential warrants these cases to be closely
followed up after the index procedure.

The surgical treatment is guided by the Campanacci
Classification System. Other factors that are taken
into consideration is the patient’s age, their previous
functional status, the anatomical location of the GCT.
Surgical options to be considered are intralesional
curettage with bone graft +/- adjuvant therapy, wide
resection +/- bone graft/ polymethyl methacrylate (PMMA)/
internal fixation/endoprosthesis, resection arthrodesis.6,9

Wide excision is recommended once the cortex has
been breached with or without soft tissue involvement.9

Early stages can be managed by intralesional curettage
+/-bone grafting. Adjuvant measures such as the use
of phenol, liquid nitrogen, alcohol, and peroxide can
be used to decrease the likelihood of recurrence to
6-25%.10 Denosumab, a monoclonal antibody targeting
RANK ligand, can be used as neoadjuvant therapy.1,11 The
challenge in choosing the treatment is complicated by the
inability of the radiological and histological appearance to
indicate the biological behaviour of these tumours.6

Endoprosthetic arthroplasty for Campanacci stage III
achieves excellent functional and oncological outcomes.
Megaprosthesis have a limited longevity due to mechanical
failure. This limitation needs to be taken into consideration
especially when being utilized in the younger population.
Megaprosthesis facilitates improves functional outcomes
as assessed by the Musculoskeletal Tumor Society Score
(MSTS). The improvements made in surgical technique
along with the advances in biomedical engineering over
the last three decades have improved the longevity of these
endoprostheses by 20-80%.6

2. Case Presentation

A 32-year-old male presented to the Orthopaedics
Outpatient Clinic with a one-year history of atraumatic
knee pain and swelling. A radiographic examination
showed a lytic lesion of the right distal femur. The
Magnetic Resonance Imaging (MRI) showed a well-
defined, eccentric, expansile, lobulated lesion at the right
lateral epi-metaphyseal region of the distal femur (63mm
AP x 85 mm CC x 50 mm TR). The cortex was noted to be

thinning and breached, perilesional edema was also noted.
An incisional biopsy was done, which showed a GCT of

the bone. The lesion was classified as Grade III according
to the Campanacci classification. He subsequently had
an intra-lesional curettage and reconstructed with an
autologous cancellous graft.

Figure 1: Photomicrograph (Hematoxylin-Eosin Stain) showsa
background of mononuclear stromal cells and multinucleated giant
cells(arrows).

Thirty days after his index surgery the patient was noted
to have a draining sinus and subsequently had a débridement
and curettage, the bone defect was filled with antibiotic-
embedded cement. A clinical and radiographic follow-up
was done at one, three, six, and twelve months post-
operatively to confirm bone consolidation and to assess for
tumour recurrence.

At the twelve-month review, the patient reported a 3-
month history of right thigh pain and chills. A repeat
MRI was done, which noted a recurrence of the GCT
with aggressive features. This recurrent lesion was noted
to extend into subarticular bone, with no evidence of
extension into the joint space; there was an associated soft
tissue component extending into the adjacent vastus lateralis
muscle.

The patient underwent a wide resection and
reconstruction with a customized mega prosthesis. An
extended anterior incision followed by a mid-vastus
approach provided exposure to the knee. The dissection
was done superficially to the tumour through the biopsy
site. The dissection continued to the joint line and the knee
was disarticulated by incising the anterior capsule, both
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Figure 2: Photomicrograph shows a giant cell tumor with focal
necrosis

cruciate ligaments, the meniscocapsular attachments as
well as the collaterals around the posterior capsule. The
proximal dissection was done to achieve 5 cm clearance,
and the femur was osteotomized. The dissection continued
distally maintaining proximity to the tumour posteriorly and
meeting at the inferior dissection at the joint line posteriorly.
The tumour was excised En bloc with the sinus tract as
illustrated in Figure 6c. The popliteal fossa was assessed
by the vascular surgeon. No tourniquet was utilized during
this procedure. The Zimmer Biomet Orthopaedic Salvage
System was inserted, this custom-made endoprosthesis was
based on preoperative planning and measurements. The
proximal tibia was prepared then the proximal femoral
cavity was prepared. The trial components were assembled
and offered to best fit. The knee was cycled, the area
prepared, and the mega prosthesis cemented in situ. The
incision was then closed in layers over a redivac drain.

R0 resection was achieved, and the patient reports a
Musculoskeletal Tumor Society score (MSTS) of 19.12

3. Discussion

The management of GCTs is challenging as their
histological and radiological findings fail to reflect their
biological behaviour.6 Aggressive features such as a
wide zone of transition, thinning of the cortex, expansile
remodelling, associated pathological fractures, and soft
tissue masses may be noted on radiological investigation.

Figure 3: Preoperative photograph of right knee illustrating mass
and diffuse swelling

Figure 4: Recurrent GCT; (A): Anteroposterior Radiograph of the
right knee shows an expansile lyticlesion of the lateral femoral
condyle that extends into subchondral bone, destruction of the
lateral cortex and an associated soft tissue mass; B): Lateral
Radiograph of the right knee shows the extension of lesion into
the soft tissues

The gold standard treatment is surgical resection, aiming
to attain oncological clearance while maintaining structural
integrity.3,6,13 Depending on the extent of the osseous
defect, limb-salvage surgery can be modality of choice
and amputations can be avoided. En bloc resection and
reconstruction almost completely eliminates the possibility
of recurrence.14

Resection of juxta-articular malignant bone tumors can
present challenges with reconstruction and preservation
of functional ability. Reconstruction can be done with
the use of biological and non-biological techniques. The
modular mega prosthesis is the most frequently non-
biologic reconstructive surgery for tumour resections that
result in a large bone defect. Adjuvant therapies can aid
in treatment in the control of local recurrence. Denosumab
has recently been used as neoadjuvant chemotherapy in the
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Figure 5: Photograph shows customized modular endoprosthesis

Figure 6: Intraoperative images: A): Megaprosthesis placement;
B): Megaprosethsis placement; C): Resected tumour and sinus
tract

Figure 7: A): Post-operative photograph illustrating alignment;
B): Post-operative long limb length radiographs with mega
prosthesis in situ

treatment of GCT of bone.1

Megaprosthetic reconstruction is a viable option for
Campanacci Stage III GCT. As this has comparable
oncological results to amputations. This prosthesis affords
the patients an improved quality of life as they are able
to weight bear early and have a shorter rehabilitation
course post-operatively.13 In this case report, the joint
was preserved by the placement of a customized mega
prosthesis. The custom-made mega-prosthesis arthroplasty
was effective and accomplished the desired functional
results in this case. This reconstructive procedure was
chosen based on durability, oncological prognosis, anatomy,
and the ability to restore the function of the limb, as well as
the needs of the patient.

The advantages of immediate restoration of weight
bearing, maintenance of joint stability, early return to
activities of daily living, early mobility, cost-effectiveness,
and comparatively low rate of recurrence make this
treatment option the most viable.6

However, it is not without its complications which can
be classified as mechanical and non-mechanical. Fewer
mechanical complications have occurred as technique and
implant design have improved; prosthetic failure occurs
when more than 40% of bone has been resected. Non-
mechanical such as aseptic loosening, implant failure, and
periprosthetic fracture. There is a concern with using this
option in young patients because of the longevity of the
prosthesis. The 5 and 10-year survivals are 76% and 66%
respectively. This is considered to be a favourable outcome
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for such complex surgical procedures.15 Prosthetic failure
most commonly occurs at 48-72 months postoperatively.16

Long-term follow-up is required for these patients.
The high cost of these megaprosthesis is quite

exorbitant. This can lead to delays in management, as
it did in this case. Mega prostheses are not locally
manufactured and needed to be imported. This custom mega
prosthesis was manufactured using the dimensions that were
assessed on radiographic investigations. The most common
complications affecting the survival of these prostheses
were aseptic loosening and infection, thus tailoring of the
prosthesis must be done meticulously.

The funds for this case were provided by the Government
of Trinidad and Tobago during the pandemic novel Covid-
19 virus. The health care system of Trinidad and Tobago
follows the Beveridge Model. This provides free health care
to all citizens as most medical facilities are financed by the
government.

The Covid 19 pandemic adversely affected healthcare
across all medical sub-specialities- Trauma and
Orthopaedics was no exception to this.17 This singular
case was delayed due to resource prioritization during the
pandemic. These issues included but were not limited to:
the loss of elective operation time, reduction of funds for
implants and prosthesis, the re-distribution of staff. These
factors contributed to the delays in the management of
urgent elective orthopaedic cases.18,19

Despite these challenges, the patient had a successful
oncological and functional outcome, with no recurrence
after his 12-month review. These patients risk prosthetic
complications as well as bone or soft tissue recurrence
and face the risk of revision or amputation. They must
be counselled extensively on these complications and
have close follow-ups with clinical and radiological
examinations. Follow-up radiographs are assessed for bone
resorption, and bone or soft tissue mass with expansile
destruction.20

4. Conclusion

GCT management is complex and requires a multi-
faceted approach. This case report highlights the surgical
management of a juxta-articular GCT with a custom mega-
prosthesis. The custom mega-prosthesis has become the
first-line choice of treatment for aggressive GCTs. It is a
technically superior reconstructive modality with notable
advantages that outweigh the limitations. The COVID-19
pandemic adversely affected.

Despite the logistic challenges associated with the
COVID-19 pandemic a favourable outcome was achieved
for this case, paving the way for future management of these
cases in a resource-limited setting.
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