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Partial knee arthroplasty (PKA), either medial or lateral unicompartmental knee artroplasty 
(UKA) or patellofemoral arthroplasty (PFA) are a good option in suitable patients and have 
the advantages of reduced operative trauma, preservation of both cruciate ligaments and 
bone stock, and restoration of normal kinematics within the knee joint. However, questions 
remain concerning long-term survival. The goal of this review article was to present the 
long-term results of medial and lateral UKA, PFA and combined compartmental arthroplasty 
for multicompartmental disease. Medium- and long-term studies suggest reasonable 
outcomes at ten years with survival greater than 95% in UKA performed for medial 
osteoarthritis or osteonecrosis, and similarly for lateral UKA, particularly when fixed-bearing 
implants are used. Disappointing long-term outcomes have been observed with the first 
generation of patellofemoral implants, as well as early Bi-Uni (ie, combined medial and 
lateral UKA) or Bicompartmental (combined UKA and PFA) implants due to design and 
fixation issues. Promising short- and med-term results with the newer generations of PFAs 
and bicompartmental arthroplasties will require long-term confirmation.

Cite this article: Bone Joint J 2015;97-B(10 Suppl A):9–15.

Partial knee arthroplasty (PKA) is an alterna-
tive to total knee arthroplasty (TKA) in
patients with arthritis limited to one compart-
ment of the knee. The benefits of PKA include
the preservation of cruciate and collateral liga-
ments and bone stock, which in turn lead to
the restoration of native knee kinematics.1-4

Improvements in implant design, materials and
surgical technique, coupled with a greater
understanding of the indications for PKA, have
led to marked improvements in functional out-
comes and implant survival in the 40 years since
PKA was introduced.5-7 As such, PKA can now
be considered to be a definitive solution for
patients with end-stage osteoarthritis (OA) lim-
ited to one compartment. The goal of this
review article is to present the long-term results
of PKA techniques for single-compartment OA
of the knee, including medial and lateral uni-
compartmental knee arthroplasty (UKA) and
patellofemoral arthroplasty. Finally, the use of
combined PKAs for multiple-compartment dis-
ease will be discussed. 

Medial UKA for degenerative arthritis
Clinical outcomes. There is now good evidence
that medial UKA (of both fixed- and mobile-
bearing design) provides good clinical out-
comes into the medium term. A ten-year out-
come study of 511 knees (in 402 patients) from

an independent centre using the mobile-
bearing Oxford UKA (OUKA, ZimmerBiomet,
Bridgend, United Kingdom) reported signifi-
cant improvements in both functional scores
and knee flexion.8 The mean Knee Society
score was 90.2 (72 to 100) at ten years com-
pared with 51.5 points (26 to 68) pre-
operatively, while mean active knee flexion
increased from 105.5° (85° to 135°) to 130.9°
(110° to 140°; both p < 0.0001). 

Argenson et al9 reported the 20-year results
of 160 medial metal-backed medial UKAs
(Miller-Galante, ZimmerBiomet, Warsaw, Indi-
ana) in 147 patients. At most recent follow-up,
the 70 surviving patients had mean Knee Society
score (KSS) knee and function scores of 91
points (50 to 100) and 88 points (45 to 100),
respectively.9 Mean active flexion increased
from 119° (85° to 135°) pre-operatively to 127°
(80° to 145°) at most recent follow-up. Simi-
larly, a long-term series of 53 medial UKAs with
an all-polyethylene tibial design reported mean
KSS knee and function scores of 80.1 points
(90 to 50) and 84.7 points (100 to 70), respec-
tively at a mean follow-up of 14.7 years (4.2 to
15.3), with a mean active knee flexion of 120.6°
(100° to 130°) at the same time point.10

There is some debate as to the relative func-
tional outcomes of UKA and TKA for medial
OA. At one year following surgery, Thienpont
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et al11 performed a retrospective comparison of 51 UKA
patients with 50 TKA patients, reporting equivalent results
using the forgotten joint score. In a study of 14 076
matched patients from the National Joint Registry for Eng-
land and Wales, Liddle et al12 reported that UKA provided
superior short-term clinical outcomes than TKA (in terms
of the Oxford knee score and the EQ5D, a quality of life
score), higher satisfaction and lower complication rates, at
six months following surgery. In their randomised con-
trolled study, Sun et al13 demonstrated that mobile-bearing
UKA will results in lower complication rate, similar clinical
outcomes when compared with a fixed-bearing TKA, how-
ever, the Oxford UKA revision rate in their series was 25%.
However, Newman et al14 showed that the better early
results with UKR are maintained at 15 years with no
greater failure rate.
Implant survival. Medium- and long-term studies suggest
good ten-year survival of around 95% for UKA performed
for medial OA in high-volume units.9,10,15-18 (Table I). A
series from the designing unit of the OUKA has reported
98% cumulative survival at ten years.19 Price et al15

reported 92% survival at 15 years in a series from an inde-
pendent centre. In this series (as in other series of the
Oxford UKA) a high rate of radiolucent lines was noted
adjacent to the tibial component, although the significance
of these lines is uncertain. 

Argenson et al9 reported 74% implant survival for the
metal-backed, fixed bearing Miller-Galante UKA at 20
years. They reported that the two most common reasons
for revision were progression of arthritis in the uninvolved
compartments (65%) and polyethylene wear (25%). The
mean time for revision to TKA or addition of a PFA was
13 years (three months to 21 years). 

Similar results are reported for fixed-bearing devices
with all-polyethylene tibial components.18 However, these
results may be device-dependent: a recent randomised
study reported very poor survival for a UKA with an all-
polythene tibial component compared with the metal-
backed version of the same device.20 The ten-year survival
with the all polythene tibial component was 56.5% (95%
confidence interval (CI) 31.9 to 75.2), compared with
93.8% (95% CI 77.3 to 98.4) in the metal-backed group
(p < 0.001), although the numbers at risk were low at ten
years (seven and 16 for all-polythene and metal-backed
components, respectively).

On the basis of the current literature, there is no consen-
sus as to whether fixed- or mobile-bearing UKA gives better
results in terms of survival or clinical outcome in the long
term. While mobile-bearing implants have a higher rate of
early bearing dislocation, polyethylene wear remains a
complication of fixed-bearing devices in the longer term
(although in patients with no evidence of infection or osteo-
lysis, liner exchange may be a successful procedure in cases
of polyethylene wear21). Parratte et al22 reported a retro-
spective comparison of 79 fixed-bearing UKA with 77
knees with mobile-bearing UKA, reporting no significant
difference in the rate of revision at a minimum of 15 years’
follow-up (12 of 77 knees were revised in the mobile-
bearing group, compared with ten of 79 in the fixed-bear-
ing group, p = 0.44). Likewise, Confalonieri et al23 reported
no difference in clinical outcomes between the two designs
of UKA. Gleeson et al24 reported a prospective non-
randomised study of 91 patients undergoing either fixed
(57 knees) or mobile-bearing (47) UKA. The rate of revi-
sion was higher in the mobile-bearing group, owing to a
number of bearing dislocations, but this difference was not
significant. Likewise, no significant difference was reported
in either the Bristol nor the Oxford knee scores between the
groups, albeit that a small difference in the pain component
of the Bristol score was reported in favour of the fixed-
bearing implant (p = 0.014). 

In contemporary practice, the discussion has focused on
comparing the results of UKA and TKA. A study of 27-year
data from the Finnish Joint Registry compared the survival
of 4713 patients with UKA performed for primary OA
(mean age of 64 years; mean follow-up of six years) with
that of 83 511 patients who had undergone TKA (with a
mean age of 70 years and a mean follow-up of six years).17

Survival for UKA was 89% at five years, 81% at ten years,
and 70% at 15 years, compared with 96%, 93%, and 88%
respectively for TKA. UKA had inferior long-term survivor-
ship compared with cemented TKA, adjusted for age and
gender (hazard ratio 2.2; p < 0.001).17 The authors
acknowledged that comparing survival directly by using
arthroplasty register survival reports also may be inade-
quate because of differences in indications, implant designs,
and patient demographics in patients having UKA and
TKA. Despite these limitations, they concluded that while
UKA has advantages, the risk of revision remains higher
than expected with TKA.17 In 2014, Liddle et al25 reported

Table I. Long-term studies of medial unicompartmental knee arthroplasty

Study Implants No. of knees Duration of FU (yrs) Revised (%) (any cause)

Argenson et al9 Miller-Galante 160 20 12
Price et al15 Oxford 114 15 8
Vorlat et al16 Oxford 149 10 19
Niinimäki et al17 Registry (all) 4713 15 30
O’Rourke et al18 Marmor 136 21 14
Manzotti et al10 UC-plus 53 10 9

FU, follow-up
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the rates of adverse events for matched UKA or TKA
patients extracted form England and Wales total join regis-
try, they concluded that the higher revision/re-operation
rate of UKA should be balanced against a lower occurrence
of complications, re-admission, and mortality. Based on
their analysis, if 100 patients receiving TKA have received
UKA instead, the result would be around one fewer death
and three more re-operations in the first four years after
surgery.

Lateral UKA for degenerative arthritis
Clinical outcomes. Lateral UKA is far less common than
medial UKA, and accounts for only around 1% of all knee
arthroplasty procedures.26 Smith et al27 reported the results
of 41 lateral PKAs at a minimum of five years’ follow-up.
Functional scores showed a significant improvement
following surgery, with the benefit maintained to five years.
The mean total KSS increased from 100 points (30 to 182)
pre-operatively, to 159 (69 to 200) at five years (p < 0.001).
Mean OKS was increased from 20 points (5 to 45) to 37
points (9 to 48, p < 0.001), and Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC)
scores increased from 36 points (15 to 53) to 22 points (12
to 48, p < 0.001) over the same time period. Similarly,
Argenson et al28 reported favourable outcomes for lateral
UKA, with mean KSS knee and function scores of 88 points
(40 to 100) and 78 points (20 to 100), respectively at a
mean follow-up of 12.6 years. Sah et al29 reported that
mean KSS knee and function scores improved from 39 and
45 points pre-operatively, to 89 and 80 points, respectively
at a mean of 5.2 years. Finally, Lustig et al30 reported KSS
knee and function scores of 95 points (70 to 100) and 82
points (25 to 100), respectively, at ten years.
Implant survival. Argenson et al28 published a series of 39
lateral UKAs and demonstrated reasonable clinical and radi-
ographic results, with survival at ten and 16 years compara-
ble with the survival obtained for medial UKA. Sah et al29

reported a series of 49 knees at five years with no revisions
after lateral UKA. Likewise, Lustig et al30 reported a series
of 54 lateral UKAs (52 patients, mean age 72 years) at a
minimum of ten years’ and a mean of 14 years’ follow-up.
A total of eight knees were lost to follow-up; in the

remainder they reported 94% survival at ten years and
91% at 15 years, with no revision for wear, infection or
patellofemoral OA. Each of these studies used fixed-
bearing implants and the most common indication for revi-
sion was progression of disease to the medial compartment
(Table II).31

Given the amount of anteroposterior femoral translation
observed in the lateral compartment, mobile-bearing lateral
UKA has been associated with a high rate of bearing dislo-
cation.3 When the standard medial Oxford UKA has been
used in the lateral compartment, bearing dislocation has
been a serious issue with Gunther et al32 reporting a 21%
failure rate overall, and a 10% rate of bearing dislocation.
This has led to the introduction of a new design of the
Oxford UKA with a domed tibial component and a
biconcave mobile-bearing. This has had a positive effect on
outcomes with Weston-Simons et al31 reporting that, at a
mean follow-up of four years, 1.5% of knees had had a
bearing dislocation, with an all-cause revision rate of 92%
at eight years. With the same domed implant reported in
their series of 58 lateral UKAs, Altuntas et al33 reported no
dislocation and 96.9% implant survivorship at maximal
follow-up of three years.

UKA for avascular necrosis
Avascular necrosis (AVN) of the knee classically includes
two distinct entities: spontaneous or secondary osteo-
necrosis.34,35 Spontaneous osteonecrosis occurs most often
in patients older than 55, unilaterally, and in one compart-
ment of the knee.34 Secondary osteonecrosis can appear
after corticosteroid therapy, renal and systemic diseases, or
barotrauma, and occurs most often in younger patients
with bilateral disease.34,35 For both types of AVN, the nat-
ural evolution without treatment is arthritis.34,35 As the rest
of the knee is usually normal in unicompartmental osteo-
necrosis, medial or lateral UKA can be used in such cases.

Overall, favourable outcomes have been reported for
UKA in the setting of AVN, both in terms of survival and
functional outcome, albeit that most series have been small
(Table III). Bruni et al36 reported the results of 84 patients
undergoing medial UKA for osteonecrosis, with a survival
of 89% at ten years. The mean Knee Society score (KSS)

Table II. Long-term studies of lateral unicompartmental knee arthroplasty

Study Implants No. of knees Duration of FU (yrs) Revised (%) (any cause)

Argenson et al28 15 Marmor 40 16 16
20 Miller-Galante
4 Zuk
1 Alpina

Sah et al29 Brigham 49 5 0
PFC
Sigma
Preservation

Lusting et al30 HLS evolution 54 10 2
Weston-Simons et al31 Oxford Domed 265 4 8 (failure rate including 1.5 dislocation)

FU, follow-up
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was 87.1 (standard deviation (SD) 13.8) with a mean
WOMAC score of 12 (SD 10.3) at latest follow-up (63 to
145).36 Heyse et al37 reported that the results of 28 knees
with an overall survival was 93% at ten years. The mean
KSS was 173 (SD 27) at latest follow-up, compared with 85
(SD 30) pre-operatively (p < 0.0001), and the mean
WOMAC score was 7.7 (SD 11.4) at the same time interval.
Finally, Parratte et al38 reported 31 patients with either pri-
mary or secondary osteonecrosis. Implant survival was at
96% at 12 years (with a single knee undergoing revision to
TKA for aseptic loosening). At seven years, the mean KSS
knee score was 95 points (75 to 100) and the mean function
score was 88 (72 to 96).
Patellofemoral arthroplasty. Overall, the reported long-
term results of patellofemoral arthroplasty (PFA) are infe-
rior to those reported for medial and lateral UKA. How-
ever, compared with UKA, there has been much greater
evolution in implant design over recent years, with first-
generation resurfacing-type implants giving way to more
modern devices which more closely resemble the anterior
portion of a TKA. Most long-term results for PFA relate to
earlier, now obsolete devices.39 
Outcomes of first-generation prostheses. Overall, first-
generation designs of PFA were associated with poor short-
term survival, which has been attributed to design factors
associated in particular with the deep trochlear groove in
many such designs. Lonner et al40 found that these highly-
constrained designs tolerated patellar maltracking poorly,
and were therefore unlikely to succeed in patients with poor
pre-operative alignment without the use of re-alignment
procedures during implantation.

A series of one such design, the Richards PFA (Richards
prosthesis, Richards, Memphis, Tennessee), published in
1979, reported a 16% revision rate after two years of
follow-up.41 In the longer-term, survival rates of 75% and
69% have been reported at 11 and 20 years of follow-up,
respectively,42,43 with satisfactory results being achieved
in 86% of cases after a period of 15 years to 21 years.

Similarly, another first-generation implant, the Lubinus
PFA, had a high rate of early revisions.42,44-46 The most
common causes of failure were patellar instability (18%),
stiffness (18%) and tibiofemoral OA progression (12%)46

(Table IV).47-50

There are few studies which report long-term clinical
outcomes following PFA, and most report on first-
generation prostheses. De Winter et al47 reported mean KSS
of 90 points (65 to 100 ), in 21 Richards II PFAs at a mean
follow-up of 11 years. Argenson et al51 reported a series of
66 first-generation PFA implants (Autocentric; DePuy,
Warsaw, Indiana) at a mean follow-up of 16 years. In these
patients, the KSS functional score increased by 40 points
from that pre-operatively, with a mean score of 81 points at
latest follow-up. Likewise, reasonable results have been
reported from the first-generation Lubinus PFA (Waldemar
Link, Hamburg, Germany), with the mean Bristol knee
score rising from 55 points (29 to 86) pre-operatively, to 81
(42 to 100) at latest follow-up, which was between five and
ten years.48 
Outcomes of second-generation implants. Results of newer
implants are superior to earlier designs, but still do not
reach the long-term levels of implant survival reported for
UKA and TKA. Nicol et al49 reported on 103 PFAs (Avon
PFJRs; Stryker Howmedica Osteonics, Mahwah, New Jer-
sey) implanted in patients with a mean age of 68 years.
Overall survival at seven years was 86%; unlike previous
designs, the most common reason for revision was progres-
sion of arthritis to the tibiofemoral joint. 

Ackroyd et al52 reported 96% survival in 109 patients
receiving the Avon PFA at five years with good functional
results (with a mean OKS of 39, improved from 18 pre-
operatively). Odumenya et al50 reported 100% implant
survival in 50 patients five years following implantation of
the same prosthesis. One further multicentre study of 79
knees reported 84% good and excellent results and 90% of
patients reported no knee pain during activities of daily
living at three years following Avon PFA.48

Table III. Survival studies of unicompartmental knee arthroplasty for medial osteonecrosis

Study Implants No. of knees Duration of FU (yrs) Revised (%) (any cause)

Parratte et al38 Miller-Galante 31 12 3.3
Bruni et al36 Preservation 84 10 11
Heyse et al37 Richard III 28 10 6.9

FU, follow-up

Table IV. Survival studies of patellofemoral arthroplasty

Study Implants No. of knees Duration of FU (yrs) Revised (%) (any cause)

De Winter47 1st Gen Richard II 26 11 19
Tauro48 1st Gen Lubinus 62 7.5 28
Nicol49 2nd Gen Avon 103 7.1 14
Odumenya50 2nd Gen Avon 50 5 0

FU, follow-up
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Combined compartmental arthroplasties
PKAs can be used in combination when more than one
compartment is affected by disease. This can either be a
combination of a medial and lateral UKA (Bi-Uni) or a
combination of UKA and PFA (bicompartmental arthro-
plasty, which can either be achieved with two implants or
with one combined bicompartmental prosthesis). Com-
bined compartmental arthroplasties can be an alternative
to TKA with the advantages of preserving bone stock and
restoring more normal kinematics.53-55 Owing to these
potential advantages over TKA, there is a renewed interest
in combined compartmental implants.53,54 
Implant survival and functional outcomes following combined
compartmental arthroplasties. Parratte et al56 reported a ret-
rospective analysis of 177 knees (155 patients) receiving
either bi-uni (100 knees) or bicompartmental arthroplasty
(77 knees). At 17 years, implant survival was 78% in the bi-
uni group and 54% in the bicompartmental group. Clinical
outcomes, reported at a minimum of five, and a mean of 12
years, were more encouraging, with a mean KSS knee and
function score of 88 (65 to 100) and 88 (58 to 100), respec-
tively in the bi-uni group, up from 44 (25 to 64) and 42 (17
to 59); results were almost as good in the bicompartmental
group, with the mean KSS knee score rising from 38 (14 to
65) to 84 (59 to 100) and the mean function score rising
from 35 (10 to 57) to 79 (58 to 100). The authors explained
the poor survival as being due to factors related to design
and instrumentation of the prostheses used, and the use of
cementless PFA (Table V).57

Data examining current implants are limited, however,
short-term results with modern bi-uni or with bicompart-
mental arthroplasties using combinations of currently
used implants appear promising.40,58,59 One recent study,
where 34 patients receiving bicompartmental arthroplasty
were matched to similar patients receiving TKA demon-
strated benefits in terms of knee flexion and forgotten
knee score.58 However, a second study of the same combi-
nation of implants, a randomised controlled trial of 48
patients at five years, demonstrated no benefit of bicom-
partmental arthroplasty over TKA in terms of functional
scores, albeit with less blood loss reported in the bicom-
partmental group.60 

The early results of a specially designed bicompartmental
implant Journey Deuce (Smith & Nephew, Andover, Mas-

sachusetts) with a combined monobloc femoral component
have been disappointing, and the implant has since been
recalled because of its high failure rate.57,61 In terms of
functional results, a study comparing 50 bicompartmental
arthroplasties with 50 TKAs demonstrated no difference in
terms of KSS or OKS at two years.62 

Modern combined compartmental arthroplasty is still in
its infancy, but shows promise. From the early studies of
this technique, it seems important to select patients with
intact cruciate ligaments and only moderate frontal and
sagittal deformities. We recommend the use of fixed-bear-
ing implants in the medial compartment, and use of sepa-
rate implants for the bi-compartimental arthroplasties with
a cemented second generation of patellofemoral implant.58

Medial and lateral UKAs have demonstrated good mid- to
long-term implant survival with excellent functional outcomes
when performed in centres with expertise in performing such
cases. There appears to be little difference on the basis of cur-
rent data between fixed- and mobile-bearing devices in the
medial compartment, but we prefer fixed-bearings in the lat-
eral compartment as there is a significant incidence of bearing
dislocation with mobile bearings. UKA offers tempting advan-
tages regarding morbidity and function, but has a higher risk
of revision in the longer term; therefore, it may be that the
choice of TKA or UKA represents the choice between superior
revision rates and superior functional outcomes. Disap-
pointing long-term outcomes have been observed with the
first generation of PFAs, and in early series of combined
compartmental arthroplasties owing to factors related to
implant design and fixation. Promising short- and mid-
term results with the new generation of PFAs and bicom-
partmental arthroplasties should now be confirmed at
longer follow-up. 
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Table V. Studies of combined compartmental arthroplasties

Study Implants No. of knees Duration of FU Revised (%) (any cause)

Parratte et al56 UKA: 84 Bi-UKA 17 yrs 22
Zimmer condylar 71 UKA and PFA 44
Alpina
Miller-Galante
PFA: Autocentric

Palumbo et al57 Journey Deuce 36 UKA and PFA 21 mths 14
31 clinical failure (persistent pain)

FU, follow-up; UKA, unicompartmental knee arthroplasty; PFA, patellofemoral arthroplasty



14 S. PARRATTE, M. OLLIVIER, A. LUNEBOURG, M. P. ABDEL, J-N. ARGENSON

KNEE SUPPLEMENT TO THE BONE & JOINT JOURNAL

References
1. Argenson J- NA, Parratte S, Bertani A, et al. The new arthritic patient and arthro-

plasty treatment options. J Bone Joint Surg [Am] 2009;91-A(suppl5):43–48.
2. Felts E, Parratte S, Pauly V, Aubaniac J- M, Argenson J- N. Function and quality

of life following medial unicompartmental knee arthroplasty in patients 60 years of
age or younger. Orthop Traumatol Surg Res 2010;96:861–867.

3. Argenson J- NA, Komistek RD, Aubaniac J- M, et al. In vivo determination of
knee kinematics for subjects implanted with a unicompartmental arthroplasty. J
Arthroplasty 2002;17:1049–1054.

4. Parratte S, Argenson J- NA, Pearce O, et al. Medial unicompartmental knee
replacement in the under-50s. J Bone Joint Surg [Br] 2009;91-B:351–356.

5. Argenson J- NA, Parratte S, Flecher X, Aubaniac J- M. Unicompartmental knee
arthroplasty: technique through a mini-incision. Clin Orthop Relat Res 2007;464:32–
36.

6. Argenson J- NA, Parratte S. The unicompartmental knee: design and technical
considerations in minimizing wear. Clin Orthop Relat Res 2006;452:137–142.

7. Zambianchi F, Digennaro V, Giorgini A, et al. Surgeon’s experience influences
PKR survivorship: a comparative study between all-poly and metal back designs. Knee
Surg Sports Traumatol Arthrosc Off J ESSKA; 2014.

8. Faour-Martín O, Valverde-García JA, Martín-Ferrero MÁ, et al. Oxford phase 3
unicondylar knee arthroplasty through a minimally invasive approach: long-term
results. Int Orthop 2013;37:833–838.

9. Argenson J- NA, Blanc G, Aubaniac J- M, Parratte S. Modern unicompartmen-
tal knee arthroplasty with cement: a concise follow-up, at a mean of twenty years, of
a previous report. J Bone Joint Surg [Am] 2013;95-A:905–909.

10. Manzotti A, Cerveri P, Pullen C, Confalonieri N. A flat all-polyethylene tibial
component in medial unicompartmental knee arthroplasty: a long-term study. Knee
2014;21(suppl1):S20–S25.

11. Thienpont E, Opsomer G, Koninckx A, Houssiau F. Joint awareness in different
types of knee arthroplasty evaluated with the Forgotten Joint score. J Arthroplasty
2014;29:48–51.

12. Liddle AD, Pandit H, Judge A, Murray DW. Patient-reported outcomes after total
and unicompartmental knee arthroplasty: a study of 14 076 matched patients from the
National Joint Registry for England and Wales. Bone Joint J 2015;97-B:793–801.

13. Sun PF, Jia YH. Mobile bearing UKA compared to fixed bearing TKA: a randomized
prospective study. Knee 2012;19:103–106.

14. Newman J, Pydisetty RV, Ackroyd C. Unicompartmental or total knee replace-
ment: the 15-year results of a prospective randomised controlled trial. J Bone Joint
Surg [Br] 2009;91:52–57.

15. Price AJ, Waite JC, Svard U. Long-term clinical results of the medial Oxford uni-
compartmental knee arthroplasty. Clin Orthop Relat Res 2005;(435):171–180.

16. Vorlat P, Putzeys G, Cottenie D, et al. The Oxford unicompartmental knee prosthe-
sis: an independent 10-year survival analysis. Knee Surg Sports Traumatol Arthrosc
2006;14:40–45.

17. Niinimäki T, Eskelinen A, Mäkelä K, et al. Unicompartmental knee arthroplasty
survivorship is lower than TKA survivorship: a 27-year Finnish registry study. Clin
Orthop Relat Res 2014;472:1496–1501.

18. O’Rourke MR, Gardner JJ, Callaghan JJ, et al. The John Insall Award: unicom-
partmental knee replacement: a minimum twenty-one-year followup, end-result
study. Clin Orthop Relat Res 2005;440:27–37.

19. Murray DW, Goodfellow JW, O’Connor JJ. The Oxford medial unicompartmental
arthroplasty: a ten-year survival study. J Bone Joint Surg [Br] 1998;80-B:983–989.

20. Hutt JR, Farhadnia P, Massé V, Lavigne M, Vendittoli PA. A randomised trial of
all-polyethylene and metal-backed tibial components in unicompartmental arthro-
plasty of the knee. Bone Joint J 2015;97-B:786–792.

21. Lunebourg A, Parratte S, Galland A, et al. Is isolated insert exchange a valuable
choice for polyethylene wear in metal-backed unicompartmental knee arthroplasty?
Knee Surg Sports Traumatol Arthrosc Off J ESSKA; 2014.

22. Parratte S, Pauly V, Aubaniac J- M, Argenson J- NA. No long-term difference
between fixed and mobile medial unicompartmental arthroplasty. Clin Orthop Relat
Res 2012;470:61–68.

23. Confalonieri N, Manzotti A, Pullen C. Comparison of a mobile with a fixed tibial
bearing unicompartimental knee prosthesis: a prospective randomized trial using a
dedicated outcome score. Knee 2004;11:357–362.

24. Gleeson RE, Evans R, Ackroyd CE, Webb J, Newman JH. Fixed or mobile bear-
ing unicompartmental knee replacement? A comparative cohort study. Knee
2004;11:379–384.

25. Liddle AD, Judge A, Pandit H, Murray DW. Adverse outcomes after total and uni-
compartmental knee replacement in 101,330 matched patients: a study of data from
the National Joint Registry for England and Wales. Lancet 2015;385899709:774.

26. Scott RD. Lateral unicompartmental replacement: a road less traveled. Orthopedics
2005;28:983–984.

27. Smith JR, Robinson JR, Porteous AJ, et al. Fixed bearing lateral unicompartmen-
tal knee arthroplasty--short to midterm survivorship and knee scores for 101 prosthe-
ses. Knee 2014;21:843–847.

28. Argenson J- NA, Parratte S, Bertani A, Flecher X, Aubaniac J- M. Long-term
results with a lateral unicondylar replacement. Clin Orthop Relat Res 2008;466:2686–
2693.

29. Sah AP, Scott RD. Lateral unicompartmental knee arthroplasty through a medial
approach. Study with an average five-year follow-up. J Bone Joint Surg [Am] 2007;89-
A:1948–1954.

30. Lustig S, Elguindy A, Servien E, et al. 5- to 16-year follow-up of 54 consecutive lat-
eral unicondylar knee arthroplasties with a fixed-all polyethylene bearing. J Arthro-
plasty 2011;26:1318–1325.

31. Weston-Simons JS, Pandit H, Kendrick BJ, et al. The mid-term outcomes of the
Oxford Domed Lateral unicompartmental knee replacement. Bone Joint J 2014;96-
B:59–64.

32. Gunther TV, Murray DW, Miller R, et al. Lateral unicompartmental arthroplasty
with the Oxford meniscal knee. Knee 1996;3:33–39.

33. Altuntas AO, Alsop H, Cobb JP. Early results of a domed tibia, mobile bearing lat-
eral unicompartmental knee arthroplasty from an independent centre. Knee
2013;20:466–470.

34. Marmor L. Unicompartmental arthroplasty for osteonecrosis of the knee joint. Clin
Orthop Relat Res 1993;(294):247–253.

35. Myers TG, Cui Q, Kuskowski M, Mihalko WM, Saleh KJ. Outcomes of total and
unicompartmental knee arthroplasty for secondary and spontaneous osteonecrosis of
the knee. J Bone Joint Surg [Am] 2006;88-A(suppl3):76–82.

36. Bruni D, Iacono F, Raspugli G, Zaffagnini S, Marcacci M. Is unicompartmental
arthroplasty an acceptable option for spontaneous osteonecrosis of the knee? Clin
Orthop Relat Res 2012;470:1442–1451.

37. Heyse TJ, Khefacha A, Fuchs-Winkelmann S, Cartier P. UKA after spontaneous
osteonecrosis of the knee: a retrospective analysis. Arch Orthop Trauma Surg
2011;131:613–617.

38. Parratte S, Argenson J- NA, Dumas J, Aubaniac J- M. Unicompartmental knee
arthroplasty for avascular osteonecrosis. Clin Orthop Relat Res 2007;464:37–42.

39. Borus T, Brilhault J, Confalonieri N, Johnson D, Thienpont E. Patellofemoral
joint replacement, an evolving concept. Knee 2014;21(suppl1):S47–S50.

40. Lonner JH. Modular bicompartmental knee arthroplasty with robotic arm assistance.
Am J Orthop (Belle Mead NJ) 2009;38 (suppl):28–31.

41. Blazina ME, Fox JM, Del Pizzo W, Broukhim B, Ivey FM. Patellofemoral replace-
ment. Clin Orthop Relat Res 1979;144:98–102.

42. Cartier P, Sanouiller J- L, Khefacha A. Long-term results with the first patel-
lofemoral prosthesis. Clin Orthop Relat Res 2005;436:47–54.

43. van Jonbergen H- PW, Werkman DM, Barnaart LF, van Kampen A. Long-term
outcomes of patellofemoral arthroplasty. J Arthroplasty 2010;25:1066–1071.

44. Lonner JH. Patellofemoral arthroplasty. J Am Acad Orthop Surg 2007;15:495–506.
45. Lonner JH. Patellofemoral arthroplasty: pros, cons, and design considerations. Clin

Orthop Relat Res 2004;428:158–165.
46. Board TN, Mahmood A, Ryan WG, Banks AJ. The Lubinus patellofemoral arthro-

plasty: a series of 17 cases. Arch Orthop Trauma Surg 2004;124:285–287.
47. de Winter WE, Feith R, van Loon CJ. The Richards type II patellofemoral arthro-

plasty: 26 cases followed for 1-20 years. Acta Orthop Scand 2001;72:487–490.
48. Tauro B, Ackroyd CE, Newman JH, Shah NA. The Lubinus patellofemoral arthro-

plasty. A five- to ten-year prospective study. J Bone Joint Surg [Br] 2001;83-B:696–
701.

49. Nicol SG, Loveridge JM, Weale AE, Ackroyd CE, Newman JH. Arthritis pro-
gression after patellofemoral joint replacement. Knee 2006;13:290–295.

50. Odumenya M, Costa ML, Parsons N, et al. The Avon patellofemoral joint replace-
ment: five-year results from an independent centre. J Bone Joint Surg [Br] 2010;92-
B:56–60.

51. Argenson JN, Flecher X, Parratte S, Aubaniac JM. Patellofemoral arthroplasty:
an update. Clin Orthop Relat Res 2005;440:50–53.

52. Ackroyd CE, Newman JH, Evans R, Eldridge JD, Joslin CC. The Avon patel-
lofemoral arthroplasty: five-year survivorship and functional results. J Bone Joint
Surg [Br] 2007;89-B:310–315.

53. Rolston L, Bresch J, Engh G, et al. Bicompartmental knee arthroplasty: a bone-
sparing, ligament-sparing, and minimally invasive alternative for active patients.
Orthopedics 2007;30(suppl):70–73.

54. Chung JY, Min B- H. Is bicompartmental knee arthroplasty more favourable to knee
muscle strength and physical performance compared to total knee arthroplasty? Knee
Surg Sports Traumatol Arthrosc 2013;21:2532–2541.

55. Goodfellow JW, O’Connor J. Clinical results of the Oxford knee. Surface arthro-
plasty of the tibiofemoral joint with a meniscal bearing prosthesis. Clin Orthop Relat
Res 1986;205:21–42.



LONG-TERM RESULTS OF COMPARTMENTAL ARTHROPLASTIES OF THE KNEE 15

VOL. 97-B, No. 10, OCTOBER 2015

56. Parratte S, Pauly V, Aubaniac J- M, Argenson J- NA. Survival of bicompartmen-
tal knee arthroplasty at 5 to 23 years. Clin Orthop Relat Res 2010;468:64–72.

57. Palumbo BT, Henderson ER, Edwards PK, et al. Initial experience of the Journey-
Deuce bicompartmental knee prosthesis: a review of 36 cases. J Arthroplasty
2011;26(suppl):40–45.

58. Parratte S, Ollivier M, Opsomer G, et al. Is knee function better with contempo-
rary modular bicompartmental arthroplasty compared to total knee arthroplasty?
Short-term outcomes of a prospective matched study including 68cases. Orthop Trau-
matol Surg Res 2015. (Epub ahead of print) PMID: 26047754.

59. Thienpont E, Price A. Bicompartmental knee arthroplasty of the patellofemoral and
medial compartments. Knee Surg Sports Traumatol Arthrosc 2013;21:2523–2531.

60. Yeo NE, Chen JY, Yew A, et al. Prospective randomised trial comparing unlinked,
modular bicompartmental knee arthroplasty and total knee arthroplasty: A five years
follow-up. Knee 2015;22:321–327.

61. Engh GA. A bi-compartmental solution: what the Deuce? Orthopedics 2007;30:770–
771.

62. Engh GA, Parks NL, Whitney CE. A prospective randomized study of bicompart-
mental vs. total knee arthroplasty with functional testing and short term outcome. J
Arthroplasty 2014;29:1790–1794.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Sabon-Bold
    /Sabon-BoldItalic
    /SabonCE-Bold
    /SabonCE-BoldItalic
    /SabonCE-Italic
    /SabonCE-Roman
    /Sabon-Italic
    /Sabon-Roman
    /Univers
    /Univers-Bold
    /Univers-BoldOblique
    /UniversCE-Bold
    /UniversCE-BoldOblique
    /UniversCE-Medium
    /UniversCE-Oblique
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedLight
    /Univers-CondensedLightOblique
    /Univers-Oblique
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


