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Unicompartimental knee arthroplasty is a successful 
procedure for the treatment of localized osteoarthri-
tis to one compartment of the knee with good long-
term results. However, several modes of failure of 
unicompartimental knee arthroplasty have been 
described, namely aseptic or septic loosening, pro-
gression of disease, wear, and instability. Metallosis 
after unicompartimental knee arthroplasty is rarely 
reported and is most often related with polyethylene 
wear or break. We report on a case of rapid failure of 
unicompartimental knee arthroplasty in oxidized 
zirconium associated with metallosis secondary to the 
dislocation of the polyethylene.
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INTRODUCTION

Unicompartimental Knee Arthroplasty (UKA) 
has been designed for the treatment of osteoarthritis 
localized to one compartment of the knee with sev-
eral advantages for UKA over Total Knee Arthro-
plasty (TKA) (20). Good midterm and long term re-
sults have been reported (2,5,7). However, based on 
registry studies, the cumulative rate of revision at 
5 years is between 7% and 15% (8,18). Loosening, 
progression of disease, wear and instability are the 
main reasons of UKA’s failure (8,18,19)). Metallosis 
after TKA is well documented but after UKA is 
rarely reported and is most often related with poly-

ethylene (PE) wear or breakage (27,29). Several risk 
factors predisposing to failure have been identified 
related to the patient, the design of the implant and 
the surgical technique (3,11). In order to be more re-
sistant to abrasion, the quality and thickness of the 
PE have been improved and bearing surfaces as ce-
ramics and oxidized zirconium (OZ) components 
have been introduced. In vitro experiments on OZ 
implants showed the superior resistance to roughen-
ing of OZ likely to contribute to the reduction in 
wear of ultra-high molecular weight PE in both 
clean and abrasive conditions (26). Security and ef-
ficacy of OZ components have been established and 
are the same as for Chrome-Cobalt (CrCo) compo-
nents with no objective or subjective differences 
between these two materials (13,14). To best of our 
knowledge, damage to an UKA made of OZ is not 

No benefits or funds were received in support of this study.
The authors report no conflict of interests. 

Acta Orthop. Belg., 2015, 81, 790-795

Unexpected wear of an unicompartimental knee arthroplasty  
in oxidized zirconium

Anais Luyet, Jean-François Fischer, Brigitte M. Jolles, Alexandre Lunebourg

From Department of Orthopedic Surgery and Traumatology, EHNV, Yverdon Hospital, Yverdon les Bains, Switzerland

CASE REPORT

n	 Anais Luyet.
n	 Jean-François Fischer.
n	 Alexandre Lunebourg.
	 Department of Orthopedic Surgery and Traumatology, 

EHNV, Yverdon Hospital, 11, Yverdon les Bains, Switzer­
land.

n	 Brigitte M. Jolles.
	 Department of Musculoskeletal Medicine, Centre Hospi­

talier Universitaire Vaudois and Ecole polytechnique 
fédérale of Lausanne, Lausanne, Switzerland.
Correspondence : Alexandre Lunebourg, Department of Or-

thopedic Surgery and Traumatology, EHNV, Yverdon Hospi-
tal, 11, Rue Entremonts, 1440 Yverdon les Bains, Switzerland. 

E-mail : alexandre.lunebourg@gmail.com
© 2015, Acta Orthopædica Belgica.

luyet-.indd   790 18/01/16   13:37



Acta Orthopædica Belgica, Vol. 81 - 4 - 2015

	 unexpected wear of unicompartimental knee arthroplasty in oxidized zirconium	 791

yet reported in the literature. As such, we report a 
case of early failure of an OZ femoral implant in 
UKA leading to metallosis secondary to PE disloca-
tion.

CASE REPORT

A medial UKA with a cemented femoral compo-
nent in OZ and an 8 mm ultra-high molecular weight 
PE with a cemented metal backed tibial component 
(Journey Uni, Smith&Nephew, Inc. Memphis) was 
implanted in a 67 year old female for painful osteo-
arthritis localized to the medial compartment of the 
left knee. The preoperative Knee Society Knee 
(KSK) Score was 59 points and the Knee Society 
Function (KSF) Score was of 60 points. No compli-
cation was reported during surgery and the postop-
erative follow-up was simple. 

Six weeks postoperatively, clinical outcome was 
satisfactory. She had no pain and could walk with-
out limitation. The knee presented a light effusion 
with a range of motion (ROM) of 110-0-0° and the 
scar was calm. However, standard radiographs 
showed a minimal valgus position of the tibial com-
ponent and capsular opacifications in the suprapa-
tellar poach. The PE was dislocated anteriorly 
(Fig. 1). A CT scan performed to confirm this diag-
nosis showed a lot of small intrarticular opacifica-
tions (metallic aspect) without any evidence for cal-
cifications (Fig. 2).

Future revision was decided, but a few days later, 
the patient was admitted with a swollen and painful 
knee at the emergency room. The onset was sudden 
without trigger factor. The knee was swollen, 
erythematous and the ROM limited to 90°-0-0°. At 
this point, radiographs showed a complete disloca-
tion of the PE (Fig. 3). 

After surgical exposure, the PE was found under 
the patellar tendon. The whole intra-articular soft 
tissues and particularly the synovial tissue present-
ed an aspect of black sludge due to excessive metal-
losis. This was explained by premature wear of the 
posterior part of the femoral implant which was in 
contact with the tibial metal-backed implant due to 
PE dislocation (Fig. 4). Then, the femoral compo-
nent was removed carefully using a bone scissor 
with interchangeable blade and the tibial compo-

nent was removed by a recut of 2 mm. A large syno-
vectomy was performed but a complete removal of 
wear metallic particles was not possible. As bone 
surfaces and cartilage in the two other compart-
ments were intact after the removal of the two com-
ponents, a revision by a new UKA was done using 
an all-PE cemented tibial. Both femoral and tibial 
implants were replaced by a new cemented femoral 
implant in OZ (same size as the primary UKA) and 
a 11 mm all-PE highly crossed-linked cemented 
tibial implant (same size as the primary UKA) 
(Journey Uni, Smith&Nephew, Inc. Memphis). 
Microbiological samples were sterile and histologi-
cal examination confirmed metallosis with histio-
cytic reaction to foreign body. There were no post-
operative complications. Two months after the 
revision she was satisfied and the same surgery was 
performed on the other knee. On the basis of clinical 
and radiographic assessments at the 2 year follow-
up, no evidence of implant loosening or wear were 
noted (Fig. 5). The knee was indolent without intra-
articular effusion. She was able to walk without 
limitation and the ROM was 110-0-0 with a Knee 
Society Knee score of 87 points and the Knee 
Society Function score of 90 points. 

Fig. 1. — At six weeks postoperative, (A) anteroposterior (AP) 
and (B) lateral radiographs showed a minimal valgus position 
of the tibial component and capsular opacifications in the supra-
patellar poach. The PE was dislocated anteriorly.
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DISCUSSION

PE dislocation is a rare complication following 
UKA and is more common after mobile bearing lat-
eral UKA (15). In Total Knee Arthroplasty (TKA), 
several cases of failure of tibial PE insert locking 
mechanism have been reported (10,28). In our case, a 
fixed metal-backed implant was used and the inster-
tion of the PE was done by slidding anterio-posteri-
orly the insert as far posteriorly as possible and until 
the anterior lock portion of the insert engaged the 
tibial base, then a tibial impactor was used to seat 
the insert. Its dislocation occurred early and could 
be related either to a human mistake or to the design 
of the locking mechanism. In Total Knee Arthro-
plasty (TKA), they are three types of locking mech-
anism to capture the polyethylene insert within the 
metal baseplate : they can be categorized as linear, 
peripheral, or central (24,28). The linear locking 
mechanisms use a tongue and groove design, pe-
ripheral capture mechanisms use a snap fit with bev-

elled edges and central mechanisms use a mush-
room-shaped pin with a peripheral flange (24,28). In 
UKA, the peripheral design is commonly used as 
was used in our case. In TKA, it has been demon-
strated that motion between the polyethylene insert 
and the metal baseplate in contemporary modular 
tibial designs increases after a period of in vivo 
loading, which could leed to backside wear (6). 
More, it has been advocated that new locking mech-
anism designs directed toward better methods of 
securing the polyethylene insert to the tibial tray are 
needed (24,25). In UKA, as the locking mechanism is 
comparable to TKA, it is also mandatory that design 
has to be improved to better secure the insert in the 
metal-back. It follows that care has to be taken dur-
ing the surgery procedure, like clearing all soft tis-
sues before positioning the bearing surface and to 
make sure nothing interferes between the metal-
back and the tibial insert (28), and implant design 
has to be safe in order to achieve the best outcome. 

Metallosis is generally the result of the abrasion 
between the metallic surfaces of the implants sec-
ondary to PE wear or break, or due to third-body 
wear (9,29). This condition has been described after 

Fig. 2. — A CT scan performed to confirm the disclocation of 
the polyethylene showed a lot of small intrarticular opacifica-
tions (metallic aspect) without any evidence for calcifications.

Fig. 3. — The patient was admitted in emergency with a swol-
len and painful knee. At this point, (A) anteroposterior (AP) 
and (B) lateral radiographs showed a complete dislocation of 
the PE (*).
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quires revision, the best outcome is achieved when 
it is converted into a TKA (8). However in our situ-
ation, we decided to replace the UKA by another 
UKA, because it was an early failure and the lateral 
and the patella-femoral compartment were intact. 
Indeed, Lecuire et al. advocated that it is possible 
and reasonable to perform partial or total replace-
ment of UKA by another UKA without using a 
TKA especially if there is no deterioration of the 

metal-on-metal bearing total hip arthroplasty (16,23) 
and after TKA (29) but rarely in UKA (27). More-
over, no report was issued about metallosis and OZ 
component. Clinically, patients generally complain 
of pain, effusion and decrease range of motion (27,29) 
as it was in our case. Radiogically, three typical 
signs of metallosis have been described : metal-line 
sign, bubble sign and cloud sign (9). 

OZ is made of 97.5% Zirconium and 2.5% 
Niobium and a thermic oxidization of the first 5 µm 
creates a ceramic outward which reduces the risk of 
delamination (26). In vitro studies showed that resil-
ience of OZ makes it less brittle than ceramic while 
its smooth outward creates less PE debris than 
CrCo (26). OZ is nickel free while CrCo contains 
0.5% of nickel and 0.1% of titanium and could be 
used in patients presenting a metal hypersensitivi-
ty (12). However, in vivo studies show no objective 
and subjective significant difference between OZ 
and CrCo components (12-14). Furthermore, there is 
no difference of PE debris’ quantity and quality in 
puncture one year after TKA in OZ and CrCo (22). 
But there is currently no study about OZ effects on 
local and systemic effects. More, damage to OZ 
components was reported for TKA where the femo-
ral component in OZ was in contact with titanium 
alloy tibial tray resulting in the removal and crack-
ing of the oxide and exposure of the zirconium-
niobium alloy substrate (4). Therefore, contact be-
tween the femoral component and tibial tray should 
be avoided to prevent surface damage to the femoral 
condyles, which could potentially accelerate PE 
wear. Based on registry studies, when a UKA re-

Fig. 4. — Components explanted which presented a major 
defect of the posterior part of the femoral implant, a minor 
defect of the tibial component and an intact PE.

Fig. 5. — The revision UKA AP radiographs at 2 year post
operatively reveal that the components are well-fixed and well-
aligned.
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two others compartments and if the cruciate liga-
ments are intact (17). The use of an all-PE cemented 
tibial component was decided to prevent the patient 
from experimenting another dislocation of the PE. 
Moreover, using an all-PE prevent the risk of the 
femoral component in OZ to be in contact with tita-
nium alloy tibial tray as was previously described 
with TKA (4). Finally, the recent literature shows 
that all-PE tibial implant have the same survivor-
ship and clinical outcome as metal backed compo-
nents (21,30). However, patient and surgeon have to 
be aware that using all-PE tibial component could 
lead to a tibial component collapse and thus induce 
a harder revision surgery of UKA (1). At the one 
year follow-up the outcome was good, but longer 
follow-up is required to demonstrate that our treat-
ment option was correct in this situation.

This report describes the first case of failure of 
UKA in OZ secondary to PE dislocation resulting in 
severe metallosis. Care has to be taken when UKA 
is performed and close follow-up is mandatory in 
order to identify clinical and radiological signs of 
complication like metallosis. So far, OZ seems to be 
safe and has good in vitro and in vivo results but 
longer follow-up is needed to confirm these mid-
term results. The use of an all-PE tibial component 
could represent a valuable option to prevent damage 
to femoral component in OZ.
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