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Case report
Tibial Osteolysis After Long-Term Isolated Polyethylene Patellar
Resurfacing
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Isolated patellar resurfacing served as an early treatment for patellofemoral arthritis but was abandoned
because of erosion of the native femoral trochlear groove over time. We present the case of a large native
tibial osteolytic lesion 20 years after isolated patellar resurfacing with a cemented polyethylene
component. The patient had severe tricompartmental arthritic changes. The patellar component was
very worn, and the resultant particle debris produced a large cavitary lesion in the proximal tibia.
Osteolysis is a rare complication in patellofemoral arthroplasty, and, to our knowledge, this is the first
reported case of native tibial osteolysis after isolated patellar resurfacing. The patient was treated with
initial curettage and bone grafting of the lesion followed by total knee arthroplasty with a tibial cone and
stemmed tibial fixation.
© 2021 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

We present a case of tibial osteolysis 20 years after an isolated
patellar resurfacing with a cemented polyethylene component.
Patellar resurfacing has been described as a treatment option for
patellofemoral arthritis, typically as a result of posttraumatic
degenerative changes [1e4]. The patellar component can be either
polyethylene or metal. Historically, the metal prosthesis was
fabricated from vitallium, as described by McKeever [1]. The long-
term results of isolated patellar resurfacing with a polyethylene
component have sparsely been studied, with favorable short-term
patient satisfaction, but poor long-term outcomes [2,4,5]. Most
commonly, failure was related towearing of the cortical bone in the
femoral trochlear groove, which led to the development of a
metallic trochlear component to articulate with the patella, the
modern-day patellofemoral arthroplasty [2,4,5].

Osteolysis after total knee arthroplasty is typically associated
with wear from the tibiofemoral bearing surface or backside wear
[6]. Particulate debris particles are released and activate a cellular
response that leads to bone resorption. The biologic activity of
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particles generated from the patellofemoral articulation are com-
parable to that of particles generated from the tibiofemoral bearing
surface [7]. Osteolysis, characterized as a radiolucency with a
sclerotic border, typically occurs around the margins of the patellar
implant [6,8]. To our knowledge, this is the first reported case of
long-term results of isolated patellar resurfacing with polyethylene
wear resulting in a large native tibial osteolytic lesion. Informed
consent was obtained for the preparation of this case report.

Case history

A 65-year-old Caucasian male underwent isolated patellar
resurfacing with a cemented polyethylene component approxi-
mately 20 years ago for posttraumatic patellofemoral joint arthritis
of the right knee after a motor vehicle collision. He gradually
developed increasing right knee pain with weight bearing over
several years. He delayed treatment of this pain until recently and
now requires the assistance of a walker to ambulate. He has a
history of chronic obstructive pulmonary disease, hypertension,
hypercholesterolemia, and a 40-pack-year history of smoking cig-
arettes. His body mass index is 27.35 kg/m2. When he presented to
an outside orthopedic surgeon, radiographs and magnetic reso-
nance imaging (Fig. 1) revealed a 4.5 � 5-cm heterogeneous, lytic
bone lesion in his proximal tibia and advanced degenerative
arthritis. He was referred to our orthopedic oncologist (C.O.M.) for
further evaluation and management. Physical examination of the
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Figure 1. Axial, coronal, and sagittal images from proton-density weighted magnetic resonance imaging sequence demonstrating a large fluid-filled lesion in the proximal tibia of
the right knee.
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knee revealed a well-healed previous incision without signs of
infection, a flexion contracture of 5�, and knee flexion to 95�. There
was crepitus noted with range of motion and tenderness to
palpation about the proximal tibia. Based on the patient’s symp-
toms and appearance of the lesion on imaging studies, the working
diagnosis was an intraosseous ganglion cyst with internal debris. A
biopsy was recommended to further classify the lesion.

The patient underwent right proximal tibia curettage and bone
grafting with allograft cancellous bone chips (Fig. 2). The patho-
logical specimen was identified as a benign process notable for
polyethylene particle deposits and giant cell reaction consistent
with osteolysis-related polyethylene wear (Fig. 3). The patient
continued to have pain with activities and advanced degenerative
arthritis of the knee. He was then referred for reconstructive sur-
gery. On presentation, his incision was well healed, and he had
marked antalgia with gait. Range of motionwas 5-95�, and he had a
varus thrust. Before proceeding with further intervention, the right
knee was aspirated to rule out infection, which revealed 320 white
blood cells, was negative for synovial fluid alpha-defensin, and
Figure 2. Anteroposterior, lateral, and sunrise radiographs of the right knee demonstrating a
patellar resurfacing, and advanced tricompartmental degenerative changes.
yielded negative cultures. Three months after curettage and bone
grafting, he underwent right total knee arthroplasty with revision
of the patellar component. Extensive wear of the polyethylene
patellar component was encountered with wear of the trochlea as
well as advanced degenerative changes of the tibiofemoral joint
(Fig. 4). The patellar component had worn through the poly-
ethylene and into the cement. The bone graft had not incorporated
in the tibial cyst, and this was removed. As the proximal tibial bone
quality was of concern, a metaphyseal cone (Optetrack Logic Met-
aphyseal Cone; Exactech Inc., Gainesville, FL) and tibial stem were
used for additional fixation of the tibial component. The tibial
metaphyseal was prepared for cone placement using a high-speed
burr (Fig. 5). The medial and lateral collateral ligaments were
assessed, and the use of primary, low-constraint implants was
deemed appropriate. A medial pivot design bearing kneewith tibial
stem was used (Evolution; Microport Orthopedics, Arlington, TN).
The stem was fully cemented. All nonsupportive patellar bone was
debrided, and the patella was recut. There was sufficient patellar
thickness to accept a new polyethylene patellar component. The
large osteolytic lesion in the proximal tibia after curettage and bone grafting, previous



Figure 3. Pathological specimens from right knee proximal tibial lesion. (a) Multinucleated giant cell associated with the reactive process. (b) Clefts formed around polyethylene
particles that have been cleared by the slide preparation process. (c) Polyethylene debris particle (arrow).
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patella measured approximately 15 mm before and 12 mm after
resurfacing when measured on radiographs.

Postoperative radiographs are shown in Figure 6. He had an
uneventful postoperative recovery with discharge home the
following day after surgery and outpatient physical therapy. At 7-
month follow-up, the patient has an increasing Knee injury and
Osteoarthritis Outcome Score for Joint Replacement score (39.63
preoperatively to 79.91 at 7 months), decreased pain, improved
range of motion (0-120� of flexion), is no longer using an assistive
device for ambulation, and has returned to work as an electrician.

Discussion

We report a case of a large osteolytic lesion in a native tibia 20
years after isolated patellar resurfacing with a polyethylene
component. While this lesion was at first thought to represent a
benign osseous process related to his arthritis, further pathologic
investigation revealed polyethylene debris particles within the
lesion. In this case, the patient had reasonable function of the knee
for many years after undergoing patellar resurfacing but over time
developed pain with bearing weight and progression to severe
Figure 4. (a) Intraoperative photograph demonstrating significant wear of the polyethylene
the explanted polyethylene patellar component with complete wear of the lateral aspect o
tricompartmental arthritis. Initial presentation was concerning for
a cancerous process in the proximal tibia as the only prosthetic
component was the polyethylene patellar button. The lesion was
found to be benign after undergoing curettage and bone grafting,
and further studies indicated osteolysis as the culprit.

In total knee arthroplasty, component positioning and align-
ment may play a role in increased polyethylene wear and osteolysis
[6,9]. Once a suspected osteolytic lesion is identified on plain ra-
diographs, infection must be ruled out by laboratory studies and
joint aspiration. Imaging studies should be scrutinized for evidence
of polyethylene component thinning or failure. Frequently, osteo-
lytic lesions are asymptomatic and discovered on routine follow-up
imaging, and advanced imaging may be necessary to understand
the size and involvement of the lesion. Surgical indications relate to
component stability and the patient’s symptoms [9]. Smaller le-
sions may be treated with isolated bone grafting, while larger le-
sions may require additional structural support in the form of
allografts, augments, cones, or sleeves [9,10].

The evolution of isolated patellar resurfacing began with a
vitallium prosthesis articulating with a native trochlea described by
McKeever [1] in 1955 in a series of 40 patients, followed up for up to
patellar component and erosion of the femoral trochlear groove. (b) Close-up view of
f the implant, which had exposed the cement mantle.



Figure 5. (a) A high-speed burr was used to remove the bone graft and prepare the proximal tibia to accept a large metaphyseal cone. (b) Metaphyseal cone impacted into place.
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5 years. Most of the outcomes were described as successful (36/40),
and complications were related to infection [1]. Additional reports
of the McKeever prosthesis were promising, but issues related to
the differential hardness of the prosthesis vs the native femoral
groove were identified [11]. Subsequently, polyethylene prostheses
were developed for isolated resurfacing, but long-term results were
also unsatisfactory because of erosion of the femoral trochlear
groove [2,4,5]. First generation inlay patellofemoral arthroplasty,
developed in 1979, involved resurfacing of both the patella and the
trochlear groove. These prostheses relied on the patient’s anatomy
Figure 6. Postoperative anteroposterior, lateral, and sunrise radiographs of the right knee af
of patellar component.
for component positioning, with complications related to patellar
maltracking [2,5,12e14]. Second generation onlay designs offer
more constraint, improved patellar tracking, and better long-term
results [2,5,12,13]. Newer gender-specific patellofemoral arthro-
plasty designs (third generation) have been shown to have prom-
ising results at 5 years [15].

Osteolysis has been reported in the lateral tibial plateau adja-
cent to a medial unicondylar knee arthroplasty [16], but not as a
complication of isolated patellar resurfacing with a polyethylene
component. Patellar osteolysis in the setting of total knee
ter total knee arthroplasty demonstrating tibial cone and stem placement and revision



A.E. Apple et al. / Arthroplasty Today 8 (2021) 211e215 215
arthroplasty is potentially under-recognized and may be related to
increased pressure in the patellofemoral joint [8,17]. Reported early
complications of patellofemoral arthroplasty include persistent
knee pain, stiffness, patellar maltracking, and extensor mechanism
disruption [2,5,12,14]. The primary late complication of patellofe-
moral arthroplasty is progression of tibiofemoral arthritis, which
occurs in up to 22% of patients at 5 to 15 years postoperatively
[2,5,12,14,15]. Rarely, loosening of the components has been re-
ported in 0.5% of patients at 7 years and more commonly in
uncemented prostheses [2].

Summary

Isolated patellar resurfacing was an early treatment option for
patellofemoral arthritis and has been supplanted by newer designs
that replace the entire patellofemoral articulation. It is important to
recognize the potential for osteolysis resulting from wear of the
patellar component evenwhen articulating against native cartilage
and bone. Once identified, proper work up and treatment can be
initiated, with careful attention to bone quality at the time of pri-
mary or revision arthroplasty.

Conflicts of interests

The authors declare that they have no known competing
financial interests or personal relationships that could have
appeared to influence the work reported in this article.

References

[1] Mckeever DC. Patellar prosthesis *. J Bone Joint Surg 1955;37-A(5):1074.
[2] Lustig S, Magnussen RA, Dahm DL, Parker D. Patellofemoral arthroplasty,
where are we today? Knee Surg Sports Traumatol Arthrosc 2012;20(7):1216.

[3] Kolettis GT, Stern SH. Patellar resurfacing for patellofemoral arthritis. Orthop
Clin North Am 1992;23(4):665.

[4] Shen J, Ye Q, Li S, Qiu G. Patella and patellofemoral resurfacing (37 cases
report). Chin Med Sci J 1994;9(4):255.

[5] Cuthbert R, Tibrewal S, Tibrewal SB. Patellofemoral arthroplasty: current
concepts. J Clin Orthop Trauma 2018;9(1):24.

[6] Naudie DDR, Ammeen DJ, Engh GA, Rorabeck CH. Wear and osteolysis around
total knee arthroplasty. J Am Acad Orthop Surg 2007;15(1):53.

[7] Ellison P, Tipper JL, Jennings LM, Fisher J. Biological activity of polyethylene
wear debris produced in the patellofemoral joint. Proc Inst Mech Eng H
2012;226(5):377.

[8] Christopher ZK, Deckey DG, Chung AS, Spangehl MJ. Patellar osteolysis after
total knee arthroplasty with patellar resurfacing: a potentially underappre-
ciated problem. Arthroplasty Today 2019;5(4):435.

[9] Dalling JG, Math K, Scuderi GR. Evaluating the progression of osteolysis after
total abstract. J Am Acad Orthop Surg 2015;23(3):173.

[10] Goodman SB, Gallo J. Periprosthetic osteolysis: mechanisms, prevention and
treatment. J Clin Med 2019;8(12):2091.

[11] Worrell RV. Prosthetic resurfacing of the patella. Clin Orthop Relat Res
1979;144:91.

[12] Lonner JH, Bloomfield MR. The clinical outcome of patellofemoral arthro-
plasty. Orthop Clin North Am 2020;44:271.

[13] Lonner JH. Patellofemoral arthroplasty. J Am Acad Orthop Surg 2007;15(8):
495.

[14] Zicaro JP, Yacuzzi C, AstoulBonorino J, Carbo L, Costa-Paz M. Patellofemoral
arthritis treated with resurfacing implant: clinical outcome and complications
at a minimum two-year follow-up. Knee 2017;24(6):1485.

[15] Romagnoli S, Marullo M. Mid-term clinical, functional, and radiographic
outcomes of 105 gender-specific patellofemoral arthroplasties, with or
without the association of medial unicompartmental knee arthroplasty.
J Arthroplasty 2018;33(3):688.

[16] Sanchis-Alfonso V, Alcacer-García J. Extensive osteolytic cystlike area associ-
ated with polyethylene wear debris adjacent to an aseptic, stable, unce-
mented unicompartmental knee prosthesis: case report. Knee Surg Sports
Traumatol Arthrosc 2001;9(3):173.

[17] Reuben JD, McDonald CL, Woodard PL, Hennington LJ. Effect of patella
thickness on patella strain following total knee arthroplasty. J Arthroplasty
1991;6(3):251.

http://refhub.elsevier.com/S2352-3441(21)00048-0/sref1
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref1
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref2
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref2
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref3
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref3
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref4
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref4
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref5
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref5
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref6
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref6
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref7
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref7
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref7
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref8
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref8
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref8
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref9
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref9
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref10
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref10
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref11
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref11
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref12
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref12
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref13
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref13
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref14
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref14
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref14
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref15
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref15
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref15
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref15
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref16
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref16
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref16
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref16
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref17
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref17
http://refhub.elsevier.com/S2352-3441(21)00048-0/sref17

	Tibial Osteolysis After Long-Term Isolated Polyethylene Patellar Resurfacing
	Introduction
	Case history
	Discussion
	Summary
	Conflicts of interests
	References


