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A Selected Patellofemoral Joint Arthroplasty and
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Abstract
Case: A 35-year-old man with a giant cell tumor involving the lateral condyle and trochlea of the right distal femur under-
went curettage of the lesion and cement grafting, which resulted in symptomatic patellofemoral osteoarthritis after more
than 4 years. A standard follow-up excluded recurrence, whereas infection was ruled out while investigating the symptoms.
Finally, a patellofemoral resurfacing prosthesis was implanted while filling the bone defects with tantalum cones.

Conclusion: A “tailored” surgical technique with a selected patellofemoral joint arthroplasty could be used in oncologic
setting to save further bone stock for possible revisions while permitting full and quick clinical recovery.

G
iant cell tumor (GCT) is usually a benign primary
bone tumor with aggressive characteristics. GCT
has a significant incidence because it accounts for

approximately 5% of all biopsy-analyzed primary bone
tumors in adults and 15% of all biopsy-analyzed benign bone
tumors1. Such lesion is known from the 19th century, and it

Fig. 1

On the left: anteroposterior and lateral radiograph of bone GCT at first diagnosis. On the right: axial magnetic resonance imaging scan of bone GCT at the

same time. GCT = giant cell tumor.
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consists of giant osteoclast-like cells in a hypercellular and
vascularized stroma. Most frequently, it occurs in young
adults (between 20 and 40 years of age) with a slight pre-
dominance in women and involves the metaphysis/epiphysis
of a long bone. The most affected areas are distal femur,
proximal tibia, and distal radius2-9. Campanacci et al.10,11

classified GCTs into 3 types based on the radiographical

appearance and the degree of bone destruction. Type I
(quiescent) are small, well-defined intraosseus lesions; type
II (active) are radiographically larger lesions, thinning and
expanding the cortex without interrupting it; and type III
(aggressive) lesions present undistinguished borders, destruc-
tion of the cortex extending through the periosteum, and the
surrounding tissues.

Fig. 2

Three years FU of curettage and grafting of a bone GCT in anteroposterior and lateral radiograph. FU = follow-up, GCT = giant cell tumor.

Fig. 3

Four years FU of curettage and grafting of a bone GCT in axial Magnetic resonance imaging study. White arrows point at the absence of articular cartilage of

the trochlea. FU = follow-up, GCT = giant cell tumor.
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Surgical treatment is the usual treatment. Denosumab
has been described for inoperable GCT of the bone for its
inhibition role on osteoclastogenesis. In addition, it has been
described as a neoadjuvant agent to downstage the tumor,
but recently, some authors claimed that such treatment may
increase local recurrence12. Surgical options range from curettage
and bone grafting or fillingwith polymethylmethacrylate (PMMA)
to bone resection1,13-23. One of the possible complications of PMMA
filling is long-term secondary osteoarthritis (OA) if cement is
close to or submerging the joint surface. Whenever a knee is

irreversibly damaged by OA and the patient is symptomatic, a
total knee arthroplasty is the suggested solution and the same
would be desirable even in oncological sequelae. Unfortu-
nately, if residual bone stock is scarce, the use of mega-
prostheses either as a primary treatment of the neoplasm or
to treat secondary OA combined with large bone defects after
cement removal is not uncommon24.

The aim of this manuscript is to present a technical
note on how to solve this complication with a partial knee
replacement.

The patient was informed that data concerning the
case would be submitted for publication, and he provided
consent.

Case Report

A35-year-old man was diagnosed with a GCTof the bone of
the right distal lateral femoral condyle (Fig. 1). The tumor

Fig. 4

Four years FU of curettage and grafting of a bone GCT in axial magnetic

resonance imaging study. White arrow points at the cemented interface of

the femoral trochlea. FU = follow-up, GCT = giant cell tumor.

Fig. 5

Fig. 6

Fig. 5Before plate removal and cemental removal during revision surgery.

Fig. 6 After plate removal and cemental removal during revision surgery.
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was laterally approached and treated with intralesional curet-
tage and adjuvant treatment with physical (high-speed burr
and electrocautery) and chemical agents (phenol–alcohol). The
residual cavity was injected with PMMA cement, also re-
constructing the trochlear surface beneath the thin chondral
layer. A lateral titanium plate was implanted for prophylactic
fixation. Fifteen months later, the patient complained of slight
patellar discomfort at maximum knee flexion, but he was
still able to conduct common daily activities and normal
working life (blacksmith). Thirty months after surgery, the
patient reported constant pain and a consequent decrease
of daily and working activities in a scenario of initial pa-
tellofemoral OA (Fig. 2) with recurrent hemarthrosis. The
patient had a positive patellar grind test results and reported
anterior pain at kneeling or prolonged sitting and in ascending/
descending the stairs. Afterward, nonsteroidal anti-inflammatory
drugs and physical therapies were prescribed. Because of
low beneficial effects, 4 years and 2 months after pri-
mary surgery, a surgical revision treatment was proposed.
Magnetic resonance imaging scan (Fig. 3) excluded local
recurrence and confirmed a patellofemoral OA. Computed
tomography scan (Fig. 4) confirmed the impingement of the
patella with the cemented femoral trochlea. The knee was
laterally approached, using the same previous surgical
access. Previously implanted plate and screws and cement
(Fig. 5) were removed, whereas multiple intraoperative
cultures and immediate white blood count on synovial fluid
(Fig. 6) were performed. The residual condylar bone gap was

reconstructed with bone substitute blocks (SmartBone; IBI)
wedged into TM cone augments (Zimmer Biomet) filled with
morselized homologous bone graft, and the patellofemoral
joint (PFJ) was resurfaced with an Oxinium and Journey PFJ
arthroprosthesis, Smith & Nephew (Figs. 7 through 9). The
patella was peripherally denervated, and osteophytes were
removed. The patella was not resurfaced because there was
an adequate patellofemoral congruency, normal shape, and
appropriate thickness, and no evidence of bone exposition
on the patellar side. In addition, the authors were concerned
to prevent patellar overstuffing. Nonetheless, the patient
was young, nonobese, and had no history of synovitis25,26. The
patellar retinaculum was sutured tightly, and the patellar
tracking double checked. The patient was discharged 4 days

Fig. 7

On bench: cones and augments modeling during revision surgery.

Fig. 8

Fig. 9

Fig. 8 Implanting cones and augments in distal femur during revision

surgery. Fig. 9 After patellofemoral prosthesis positioning during revision

surgery. Bone cement was used to place the trochlear resurfacing pros-

thesis, as advised in the surgical technique, and cover a small bone loss in

the lateral wall of the distal femur.
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after the surgery with a bandage: weight-bearing was not per-
mitted for 40 days and patellar passive and active motion
exercises were allowed since week 4, whereas complete mobi-
lization of the knee was allowed right away. After 8 weeks, the
patient recovered full weight-bearing and mobility and started
off with intense rehabilitation for muscle trophism recovery.
Within 1 year, the patient fully recovered his abilities in both
working life and sport activities. At the time of this manuscript
submission, the patient had reached 2 and half years of follow-
up from revision surgery. No pain was reported and full range
of motion and satisfactory working and sport life was followed
(Fig. 10).

Discussion

Distal femoral locally aggressive benign or low-grade malig-
nant tumors are often treated at first with a local curettage.

When the subchondral area or the articular cartilage are involved,
secondary localized arthritis is 1 of the most common medium/
long term nononcological complication27. Either the PFJ and/or
the lateral or medial knee compartment can be affected. Despite
the risk of developing OA, the treatment with curettage and
PMMA filling is considered adjuvant to reduce local relapse while
enabling at most the early detection of possible recurrences. Some
authors claim that articular cartilage could be protected by
positioning morselized bone graft beneath the articular car-
tilage, others prefer to suture cartilage above autologous bone
graft or to use an osteoarticular allograft28-32. There are still
controversies about the potential arthrogenic effect on cartilage
after curettage and cementing, especially in juxta-articular tumors.
This was invalidated by a study conducted by Von Steyern in
200733, which noted no osteoarthritic development at 9 years of
follow-up.

Fig. 10

Above: 2 years FUof revision surgery in anteroposterior and lateral radiograph. At bottom: 2 years FUof revision surgery in patella view radiograph. FU= follow-up.

5

JBJS CASE CONNECTOR

VOLUME 10 d NUMBER 1 d JANUARY 16, 2020
FEMOROPATELLAR OSTEOARTHRIT I S AND TROCHLEAR FEMORAL

BONE DEFECT



The definitive treatment for OA is a total joint replace-
ment with a total knee arthroplasty; on the other hand, a
megaprosthesis could solve both problems of OA and residual
bone defect from cement removal. Instead, a selected PFJ
arthroplasty, in combination with bone gap filling with tanta-
lum cones and bone synthetic blocks and homologous bone,
preserves bone stock along with ligaments and menisci for a
possible further revision surgery. Monocompartmental or bi-
compartmental knee replacement is supported by a strong lit-
erature even if strict indications are universally recognized34-36.
Pain control is usually successfully achieved when the worn
articular surfaces are replaced. This solution is applicable also to
distal femoral postoncological defects or complications. The
advantages of avoiding the use of a megaprosthesis are repre-
sented by cheaper costs, easier future revisions with a residual
bone stock, better joint function because of the preservation of
ligaments and menisci, and addressing only the replacement of
the symptomatic area. This solution used prosthetic and non-
prosthetic materials available off the shelves that can be
adapted intraoperatively37-39. Tantalum is isoelastic with bone
and minimizes stress shielding. It allows osteointegration
while filling bone defects and allowing immediate tolerance
of physiologic loads. Tantalum helps bone ingrowth and
minimizes resorption. Furthermore, PMMA carries along
the exothermic reaction that is desirable as an adjuvant in a
GCT of the first bone surgery but can contribute to osteo-
necrosis and resorption40. A custom-made solution could
represent an option with higher costs and long production
times41. On the other side, this solution should not be
suggested during the first years from tumor diagnosis
because a prosthesis can masquerade a local recurrence. On
the contrary, in elderly symptomatic patients with limited
functional requirements, a conventional and stable total
knee replacement can represent a stable and definitive
alternative.

A solution with a selected PFJ prosthesis addresses the
prosthetic replacement only to the symptomatic area. It pre-

sents the risk for a medium to long-term failure but theoreti-
cally allows conservative further prosthetic revisions.

Conclusion

Even if this surgery seems to score great biomechanical and
clinical results, it brings along a high technical complexity

and a steep learning curve. In oncological patients, a surgical
procedure cannot be standardized and it needs to be “tai-
lored” to the individual and accurately planned preopera-
tively. Furthermore, a key for success is a careful selection of
the patient. Such procedures should be performed by expert
knee and oncological surgeons in a referral center. n
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3AOU Città della Salute e della Scienza di Torino—Ospedale CTO,
Department of Orthopaedics and Traumatology, Torino, Italy

E-mail address for M. Boffano: michele.boffano@gmail.com

ORCID iD for A. Conti: 0000-0003-0290-2780
ORCID iD for M. Boffano: 0000-0003-0775-1168
ORCID iD for P. Pellegrino: 0000-0002-3069-0749
ORCID iD for N. Ratto: 0000-0001-7502-1576
ORCID iD for L. Sabatini: 0000-0003-4956-1303
ORCID iD for R. Piana: 0000-0002-7651-4599

References

1. Klenke FM, Wenger DE, Inwards CY, Rose PS, Sim FH. Giant cell tumor of bone:
risk for recurrence. Clin Orthop Relat Res. 2011;469(2):591-9.
2. Cooper AS, Travers B. Surgical Essays. London: Cox Longman & Co;
1818.178-9.
3. Jaffe HL, Portis RB. Giant cell tumor of bone. Its pathologic appearance, grading.
Supposed variants and treatment. Arch Pathol. 1940;30:993.
4. Niu X, Zhang Q, Hao L, Ding Y, Li Y, Xu H, Liu W. Giant cell tumor of the extremity:
retrospective analysis of 621 Chinese patients from one institution. J Bone Joint
Surg Am. 2012. 94(5):461-7.
5. Kivioja AH, Blomqvist C, Hietaniemi K, Trovik C, Walloe A, Bauer HC, Jor-
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