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The Oxford unicompartmental

knee prosthesis:

a 2-14 year follow-up

Abstract Our medium- and
long—term results obtained with the
Oxford unicompartmental knee pros-
thesis for unicompartmental knee os-
teoarthrosis are presented. Ninety—
seven prostheses were evaluated (87
medial, 10 lateral) in 86 patients,
with the Hospital for Special Surgery
knee score after 2—14 years (mean
follow-up: 6 years 9 months). Five
prostheses were lost to follow-up.
Eight patients died, not related to
surgery; none had undergone a revi-
sion. Fourteen revisions (of which
one bilateral UKP), 11 medial and
three lateral, were performed. The

mean HSS score of the 69 UKPs was
178.8 (80% excellent, 10% good, 4%
fair, 6% poor). These findings con-
firm the good results reported in
other studies, regarding proper pa-
tient selection and a consistent oper-
ative technique.
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Introduction

Osteoarthritis (OA) of the knee is a very common prob-
lem. In 80-90% of cases it begins in the medial compart-
ment, and tends to remain unicompartmental [1, 11]. The
Oxford unicompartmental knee prosthesis (OUKP) con-
sists of a spherical femoral and a flat tibial component,
with a closely-fitting but unconstrained meniscal bearing
in between. This design allows rotation and translation,
whilst providing large contact areas. Theoretically this re-
sults in less transmission of the associated forces and cou-
ples, and in less polyethylene wear [2, 9]. Over the past
20 years, the overall results of unicompartmental knee pros-
theses, specifically of the Oxford type, have been very
promising [3, 5, 13].

In 1989 we started a study including a series of 86 pa-
tients. The results reported here are those achieved at a
mean follow-up of 6 years 9 months.

Material and methods

Between 1989 and 2001, 86 patients (36 men, 50 women) re-
ceived 97 OUKPs (Biomet Merck, Dordrecht, The Nether-
lands). The senior author (R.V.) placed all the implants.
The patients were evaluated at an average of 81 months
after their operation (13—168 months). Eighty-seven pros-
theses were placed on the medial and ten on the lateral
side (Fig. 1). In three knees, a lateral prosthesis was placed
after a medial one [17] (Fig. 2).

The mean patient age at the time of operation was
61 years (range 46—84). The indication for an OUKP is
painful unicompartmental OA with radiographic narrow-
ing of the compartment, and a varus—valgus deformity of
less than 15°; the opposite compartment must be radio-
logically and preoperatively preserved. Rheumatic disease
is not a contraindication if the pattern of pain is purely
mechanical, and if no severe synovitis is found during the
procedure. Retropatellar OA, even symptomatic, and stren-
uous physical activity are not contraindications either. Ab-
solute contraindications are an extension lag, a poor range
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Fig.1 In this series only ten
patients out of 97 were treated
for lateral gonarthrosis

Fig.2 In some evolving cases
(3) a lateral compartment
arthroplasty followed medial
joint replacement

of motion, a torn cruciate ligament, and manifest osteo-
porosis. Although a previous valgus osteotomy (HTO) is
considered a relative contraindication, the prosthesis was
placed on the medial side in six knees (six patients) after
such a procedure.

In all cases a midline skin incision was used. The vas-
tus medialis muscle was divided. All three compartments
were inspected. If the cartilage of the opposite compart-
ment was damaged, or if the anterior cruciate ligament
(ACL) was ruptured, a total knee arthroplasty (TKA) was
performed. During insertion, care was taken to closely
match the flexion and extension gap. The femoral and tib-
ial components were cemented. The thickest meniscal
bearing that placed the mechanical axis as close as possi-
ble to the normal alignment was used. No notch plasty
was performed. When retropatellar OA was encountered,
a denervation of the patella was carried out by circumfer-
ential electrocautery. Adjustment of tension in the liga-
ments was seldom required.

All patients were given low molecular-weight heparin
and a first-generation cephalosporin perioperatively. Con-
tinuous passive motion was started on the first postopera-
tive day. Weightbearing was allowed after 1 week. The pa-
tient was weighed at follow-up.

Results
Complications

Short term

The immediate complications included hydrops persisting
for several months (one case), superficial wound infection
treated with antibiotics and local wound care (one case),
pneumonia (one case) and a flexion lag treated with mo-
bilization under anaesthesia (three cases).

Neurovascular lesions were not encountered. Follow-
ing a squatting maneuver, the meniscal bearing dislocated
in one medial OUKP 1 year after implantation (Fig.3),
and in one medial OUKP 7 months postoperatively. Both
were treated by implanting a thicker bearing, with an ex-
cellent result (HSS score: 183 and 200, 72 and 27 months
postoperatively respectively).

Long term

Fourteen revisions were performed. One patient sustained
a supracondylar femur fracture, just above the OUKP. He
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Fig.3 Following a squatting maneuver, this meniscal bearing dis-
located in the medial compartment 1 year after implantation. Revi-
sion and implanting of a thicker bearing were followed by excel-
lent results

received a trauma prosthesis. Two revisions were per-
formed 5 years after implantation of an OUKP subsequent
to a valgus HTO. A TKP was required because of OA of
the lateral component in both patients. One patient pre-
sented loosening of both the femoral and tibial component.

Two patients needed a revision because of intractable
pain, 24 and 25 months after implantation of a medial
OUKP. Clinical examination, radiography, blood analysis
and technetium scan were all normal.

Three revisions were required because of meniscal dis-
location: two medial (12 and 24 months after implanta-
tion) and one lateral (11 months after implantation). One
medial OUKP had to be revised because of loosening of
the femoral component (at 100 months).

Four patients needed a revision because of loosening
of the tibial plateau: two medial OUKPs (at 12 and 108
months) and two lateral OUKPs (at 69 and 73 months). In
one medial and in one lateral OUKP valgus stance was
present postoperatively (before revision).

One patient received a medial OUKP after a valgus
HTO resulting in overcorrection. Two years after the me-
dial OUKP, a lateral OUKP was implanted for lateral OA.
Five years later, a revision had to be done because of
loosening of the tibial component.

Clinical evaluation

The Hospital for Special Surgery (HSS) knee score was used
to evaluate the results of 69 OUKPs (i.e., the original 97
OUKPs, less five prostheses lost to follow-up, eight patients
who had died, and 14 revisions of which one BI-OUKP).
The average HSS score was 178.8 (range 78-200) after a
mean follow-up of 6 years and 9 months. Fifty-six patients

(80%) had an excellent score of more than 170 (range
173-200, mean 189.4), six patients (10%) had a good
score (range 140-168, mean 155); three (4%) had a fair
score (range 120-130, mean 126), and four (6%) had a
poor score (range 78—118, mean 105) [21]. The mechani-
cal axis was restored to a degree varying from neutral to
slight valgus (6°).

Radiolucent lines anteriorly on the undersurface and keel
of the tibial component were noted in 28 patients (41%) at
1.5 years postoperatively [19]. The mean ROM (F/E) was
122/0/0 postoperatively vs 104/5/0 preoperatively.

Three patients had a moderate result: one female pa-
tient (HSS 129) had a bilateral tibial fracture, and two
male patients complained of pain, especially on walking
long distances or climbing stairs. Four patients had a poor
result : one patient (HSS 118; 136 months postoperatively)
complained of pain, but had a stable knee and an ROM
(F/E) of 110/5/0. Two patients (HSS 78—114; 139 and 138
months postoperatively, respectively.) were nearly bedrid-
den at the time of investigation. One received an OUKP
after a valgus HTO.

One patient (HSS 110; 65 months postoperatively) suf-
fered from severe pain, lipodystrophy and rheumatoid
arthritis (ROM (F/E): 100/0/0). The results in women are
slightly worse than in men. All the poor results and com-
plications occurred in women. This may have been caused
by poorer indications among women, or a higher age. No
significant difference in weight was found between those
patients with good and those with poor results.

Discussion

Unicondylar knee replacement has been reported to have
a higher short- and long-term success rate and fewer com-
plications than tibial osteotomy [16]. Gonarthrosis usually
begins in and tends to remain confined to one compart-
ment [1, 11]. Therefore, unicompartmental OA can be treated
by unicondylar arthroplasty. Especially in the elderly the
advantages are obvious. One OUKP preserves a maxi-
mum of bone stock, facilitating a revision to a TKP. Two
OUKPs leave intact structures untouched, decreasing the
risk of neurovascular damage [3, 12, 16].

The OUKP provides large contact surfaces by its mov-
ing meniscal bearings, and thus lowers the rate of poly-
ethylene wear and of loosening [2, 4, 6, 9].

The indications for an OUKP are presented above.
Rheumatic disease is a contraindication as it tends to in-
volve all the knee compartments [10, 14]. Indeed, in our se-
ries, the only patient with rheumatoid arthritis has a poor
score. Only a mechanical pain pattern is considered an indi-
cation. In the presence of synovitis a TKP was placed [16].
Symptomatic retropatellar arthrosis was not a contraindica-
tion, as correction of the malalignment relieves the patella
from the increased load [8]. It has been advised that OUKP
candidates should be over 60 years and have a low level of
physical activity [16]. One can agree with the age criterion,
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but in this series activity was not a problem. One patient
who received a medial OUKP in August 1990 is still play-
ing competitive tennis and is a veteran tennis champion.
The OUKP should not be used in knees which have
previously undergone an HTO. In this series, six patients
underwent an HTO before UKA. One patient was lost to
follow-up, one died of unrelated causes, and two were re-
vised to a TKA. Of the remaining two, one patient had an
HSS score of 114 and the other scored 195. Stress radiog-
raphy was not performed, as the possibility of correction
and the laxity were assessed clinically [7]. The cartilage of
the contralateral compartment was examined during oper-
ation [16]. The best results are obtained if the mechanical
axis is corrected [14]. When patients have deviations ex-
ceeding 15° in varus, very often this is related to congeni-
tal tibia vara. Unicompartmental implantation will not al-
low for normalisations of the axial alignment. Hence, this
type of surgery is not indicated in these cases. Also, devi-
ations that cannot be clinically corrected are not candi-
dates for an OUKP. Release of collateral ligaments was
seldom performed, as the implant design and a correct op-
erative technique probably render this unnecessary [16].
An OUKP was not implanted when faced with an ACL-
deficient knee, e.g. an ACL rupture, since this leads to in-
volvement of the lateral compartment in medial OA. More-
over, it may cause dislocation of the meniscal bearing, and

lead to loosening [8, 9]. A generous notch plasty may of-
ten be necessary to allow normal ACL function [6].

Dislocation of the meniscal bearing still remains a
troublesome though rare complication [3, 8, 13, 20]. It
was encountered five times in this series: in four medial
and in one lateral OUKP. Various reasons have been sug-
gested. ACL absence or postoperative laxity affect dislo-
cation [8]. However, in this series, the replacement of a
bearing of an incorrect size by a larger one solved the
problem. The literature shows that it occurs more fre-
quently on the lateral side. The reason may be that peri-
operative sizing of the bearing is not performed with the
patella in place, or that the tibial component is more eas-
ily placed in slight rotation on the lateral side, which
causes the bearing to hit its lip [13].

Robinson et al. [18] suggested that a high proximal tib-
ial varus angle may be associated with dislocation.

Conclusion

The clinical results of an OUKP, as reported over the past
20 years, are comparable to those of a TKA. If the patients
are properly selected, the absolute contraindications re-
spected, and an accurate operative technique used, the
OUKP yields good results.
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