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Unicompartmental knee arthroplasty (UKA) is an 
efficientsurgicaltreatmentforosteoarthritisoravas-
cular osteonecrosis by resurfacing the medial or
lateral compartment of the tibiofemoral joint. If
comparedtototalkneearthroplasty(TKA),UKAcan
reachthesamelong-termcurativeeffect,butsuperio-
rityinlessinvasivesofttissuedissection,preservation
ofbonestock,minimalbloodloss,fasterpost-opera-
tiverehabilitationandlesscomplications.Forthelast
15years,theOxfordKneephase3hasbeenimplant-
ed through a minimally invasive approach, and
multicenterstudiesusingthisapproachhavereported
highsurvivalratesatlong-termfollow-up.Uptonow,
UKAhas accounted for a significant portion of the
patientswhoneedkneereplacement.However,there
remainsomecontroversiesonUKAindications,such
as the debate regarding associated patellofemoral
arthritis as a contraindication for UKA. As clear
indications for UKA are usually rare, surgeon’s
experienceseemstobethekeyfactorforasuccessful
selectionofpatients.Betterunderstandingofindica-
tions may add to improved outcome of UKA. This
narrativereviewaimstosummarizethecurrentpros
andconstoeliminatepatellofemoralarthritis(PFA)
asacontraindicationforUKA.

Keywords : unicompartmental knee arthroplasty ; patel-
lofemoral arthritis.

InTrOdUcTIOn

Unicompartmental knee arthroplasty (UKA) is 
an accepted surgical treatment for osteoarthritis or 
avascular osteonecrosis by resurfacing the medial 
or lateral compartment of the tibiofemoral joint. By 
retaining the cruciate ligaments, the patellofemoral 
joint, the contralateral compartment and the menis-
cus, UKA is able to restore the kinematics of the 
damaged compartment and to function together 
with the undamaged compartment. 

Compared with total knee arthroplasty (TKA), 
UKA has obtained the similar long-term curative ef-
fect, providing good results with 10- and 15-year 
survival rates of 94% to 97% and 87%, respective-
ly (23), UKA differentiates itself by less invasive 
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soft tissue dissection, preservation of bone stock, 
minimal blood loss, minimally, faster post-opera-
tive rehabilitation and a reduction of complica-
tions (14,26,27). 

Standard surgical criteria for UKA exclude pa-
tients who weigh more than 82 kg (187 lbs), patients 
aged < 60 years, and patients with more than mini-
mal erosive changes in the patellofemoral articula-
tion, indicated clinically by anterior knee pain (5). 
The belief that arthritis of the patellofemoral joint is 
likely a contraindication to UKA is common. This 
view was expressed by Kozinn and Scott in 
1989 (21), reinforced by Stern, Becker and  Insall (33), 
and has been persisted, despite some evidences sug-
gest that the state of the patellofemoral joint was 
unrelated to the outcome. Stern et al regarded the 
degeneration of patellofemoral joints and pain in 
anterior knee as the contraindication (33). The re-
search reported on patients with isolated unicom-
partmental disease who don’t have clinical symp-
toms or radiographic evidence of patellofemoral 
arthritis, the primary mode of failure was progres-
sive patellofemoral arthritis, the similar point of 
view is also presented by Sierra et al  (32) that the 
four most common reasons for failure of the UKA 
were femoral or tibial loosening (55%), progressive 
arthritis of the lateral or patellofemoral joints (34%), 
polyethylene failure (4%) and infection (3%).

However, the bicompartmental study of the Ox-
ford knee by Goodfellow and O’Connor in 1986 (13) 
found no relationship between the state of the patel-
lofemoral joint, as seen at operation, and the out-
come in a series of 125 patients. This finding formed 
the basis for the recommendation made by the Ox-
ford Group that the state of the patellofemoral joint 
should be ignored when deciding whether or not to 
implant a UKR. Furthermore, Sébilo (31) believed 
that age, sex and BMI have slight impact on the out-
comes of UKA, and the three factors above are not 
the contraindications. Many other studies have more 
supportive findings of UKA to be a successful treat-
ment option regardless of age, patellofemoral osteo-
arthritis or obesity (25,30). In April 2004, the US 
Food and Drug Administration approved the  Oxford 
phaseⅢ unicondylar prosthesis for implantation 
during unicompartmental knee arthroplasty. These 
standard preoperative contraindications had no in-
fluence on the successful outcome of the procedure 
using the Oxford phase 3 device (5).

Patellofemoral arthritis is a relatively common 
condition, affecting up to 24% of women and 11% 
of men over the age of fifty-five years who have 
symptomatic osteoarthritis of the knee. Whereas, 
isolated patellofemoral arthritis is not prevalent and 
has been reported to occur in 9% of radiographs of 
symptomatic knees in individuals over the age of 

Fig. 1. — Surgeons can choose different surgical treatments for different knee osteoarthritis.
* When the patellofemoral arthritis is verified as lateral subluxation of the patella, patients should preferably be offered a total knee 
replacement.
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forty years (34). The most common complaint is an-
terior knee pain, made worse while getting up or 
down the stairs or walking on inclines.

Normally, patellofemoral arthritis is diagnosed 
by cartilage loss, anterior knee pain, chondrosis in 
the patellofemoral joint at surgery and radiograph. 
The criterions above are widely used in Literatures 
of Unicompartmental tibiofemoral arthritis com-
bined with PFA. For the epidemiology, morbidity 
of isolated patellofemoral arthritis is lower than tib-
iofemoral arthritis, and most of that exists as the co-
morbidity of tibiofemoral arthritis in medial com-
partment. The statistic above show that there is still 
a wide need of UKA and the challenges still exist.

In the following discussion, this review synthe-
sizes the currently collected pros and cons to ex-
clude the patellofemoral arthritis as the contraindi-
cation ; the different patellofemoral joint conditions 
as well as the impacts on the outcome of UKA are 
enumerated as well as analyzed.

PrOs

(1) The impact of cartilage loss at the patello-
femoraljointonOxfordUKAoutcome

The Oxford Group examined patellofemoral 
joints in 824 knees of 793 patients undergoing me-
dial UKA for osteoarthritis. All patients were as-
sessed independently by physiotherapists using the 
American Knee Society score (AKSS) (18). The se-
verity of the degeneration at any of the intra-articu-
lar locations had no influence on outcome. The au-
thors concluded that, provided there is no bone loss 
and grooving of the lateral facet, damage to the ar-
ticular cartilage of the patellofemoral joint to the 
extent of full-thickness cartilage loss is not a contra-
indication for the Oxford mobile-bearing medial 
unicompartmental knee replacement (3). 

A report based on data from the Swedish Knee 
Arthroplasty Register (20), which does not recount 
the indications for the use of the Oxford UKR, 
 describes the implantation of 699 Oxford UKRs, for 
which 50 revisions were required. Only one revi-
sion was considered to be related to the patello-
femoral joint. The data suggest that the main reason 
for the failure of long-term of UKA is not full-thick-

ness cartilage loss of the patellofemoral joint and 
the hypothesis of full-thickness cartilage loss in the 
patellofemoral joint as the contraindication to UKR 
can be ignored.

Postmortem studies have shown that in the patel-
lofemoral joint of elderly people cartilage damage 
and full-thickness cartilage loss is very common (11). 
Hence, much of the damage seen in the patellofem-
oral joint may not be symptomatic and would not 
influence the outcome. However, the mechanical 
benefits of UKR on the patellofemoral joint may 
influence outcome (3). Between the battered medial 
femoral condyle and the degenerated surfaces of the 
patellofemoral joint, in high flexion, the pain in ar-
ticulation would be alleviated by the new contact 
surface provided by the UKR. Secondly, achieved 
by UKA, the correction of the alignment can reduce 
the overload of the patellofemoral joint from varus 
deformity and therefore relieve the pain from the 
lesion-side of the tibiofemoral joint, slow the pro-
gression of patellofemoral arthritis. Furthermore, 
osteophytes on the both of femoral condyle and 
tibia plateau may damage the medial part of the 
patellofemoral joint, so the removal of these at 
 operation would no longer cause irritation as well as 
reliving the pain.

(2)Theimpactofanteriorkneepainorradiolo-
gicallydemonstratedmedialpatellofemoraljoint
degenerationonOxfordUKAcurativeeffect

Beard et al (4) reported 100 knees (91 patients) in 
which Oxford unicompartmental knee replacements 
were undertaken for anteromedial osteoarthritis, 
pre-operative radiological status of the patellofemo-
ral joint were defined. The radiographs were scored 
for severity of arthritis using the Ahlback (1) grad-
ing and Altman (2) scoring system, and the Oxford 
knee score (OKS) (10) to judge the pain in anterior 
knee.

After two years follow-up, the clinical outcome 
was independent of the presence or absence of pre-
operative degenerative changes of the patello-
femoral joint and had a similar outcome to those 
without. Obliteration of the medial patellofemoral 
joint space radiologically is confirmed as cartilage 
loss at intraoperative. Berend (6) presented the same 
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 osteoarthritic knees after total knee replacement. 
They suggested that patellofemoral malaligment 
and abnormal tracking might be an important cause 
of postoperative pain. Stress radiography of the 
patellofemoral joint with and without quadriceps 
contraction is a simple low-cost method to evaluate 
patellar shift (12), and could be a screening method 
for lateral subluxation. 

Recommendation is presented that, Patellofemo-
ral degeneration should not be considered a contra-
indication to Oxford UKA, whereas, lateral sublux-
ation of the patella have an increased risk of a poor 
result after UKA and should preferably be offered a 
total knee replacement (24).

(2) The progression of patellofemoral arthritis
aftermedialunicompartmentalreplacement

Literatures about this impact on the UKA cura-
tive effect were found paradoxical 

A study includes 513 consecutive potential knee 
replacements reports failure mechanisms and pro-
gression of patellofemoral arthritis. Progressive 
patellofemoral arthritis was the primary mode of 
failure of 59 patients with isolated unicompartmen-
tal disease. Four patients (10%) had moderate or 
severe patellofemoral symptoms at final follow-up ; 
two were revised to a primary total knee replace-
ment at 7 and 11 years for progressive patellofemo-
ral degeneration (7). At up to 15years,UKA yielded 
good clinical results ; however, progressive patel-
lofemoral arthritis was the primary mode of failure. 

However, Kupier et al (22) could not associate 
patellofemoral arthritis as a reason for poor out-
come after medial UKA and need for revision in 
medium-term follow-up. Numerous studies corrob-
orated this finding and identified that this is true for 
medial compartmental disease of the patellofemoral 
compartment (3,4,15,19). This is thought to be due to 
unloading of the medial facet when varus deformity 
of the knee joint is corrected by medial unicompart-
mental knee arthroplasty (3,4). Beard et al. hypothe-
sized that lateral patellofemoral facet disease may 
be worsened by medial UKA as it may overload 
 after correction of varus deformity (3,4). Up to now, 
much more studies has resulted that outcomes in pa-
tients with or without disease in other  compartments 

result that preoperative radiographic changes in the 
patellofemoral joint can be safely ignored when 
considering patients for medial UKA without com-
promising survivorship.

In most reports on patients with medial knee os-
teoarthritis, anterior pain from the patellofemoral 
joint is not clearly distinguished from pain from the 
femorotibial joint (17) and anterior knee pain is also 
a poorly defined entity .The Oxford Group asked 
their patients to specify whether their pain was me-
dial, anterior, lateral, or generalized. 55% had pre-
operative anterior knee pain but only 3% had lateral 
pain, and they found no difference in OKS outcome 
between the groups with and without preoperative 
anterior knee pain (4). Based on this, it is approved 
by Oxford Group that preoperative anterior knee 
pain does not correlate with the result after Oxford 
UKA. Munk et al (24)found that 16% of the patients 
had preoperative posterocentral knee pain, and this 
was a predictor of good outcome. The reason for 
this is uncertain. It may be due to soft tissue-related 
disorders. To sum up, anterior pain in the knee is 
imprecise to locate, which provides difficulty in 
comparison between the experimental group and 
control group. From the perspective of data, anterior 
pain has no impact on the results of UKA ; further-
more, the specific impact, which is the precise pain 
location in different part of knee, on the efficacy of 
UKA still need further study. 

cOns

(1)ImpactofLateralsubluxationofthepatella
on UKA 

The Oxford Group assessed preoperative sublux-
ation of the patella on the skyline radiographs, but 
did not report any analysis of outcome (4), and a re-
cent study by Pandit et al (28)  claimed subluxation 
to be a contraindication to UKA but did not address 
it in the study. However in Stig Munk et al’s 
study (24), 7 patients had lateral subluxation of the 
patella on the preoperative skyline radiographs, and 
it has a highly significant predictor of poor outcome. 
Chang et al (9) found that lateral patellar translation 
of the patella and difficulty in rising from a chair 
was predictive of increased anterior knee pain in 
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tis. Bio-compartmental osteoarthritis (OA) affect-
ing the medial tibiofemoral and the patellofemoral 
compartment (medio-patellofemoral OA) is often 
treated with total knee arthroplasty (TKA). It was 
hypothesized that medio-patellofemoral OA can 
successfully be treated with bicompartmental ar-
throplasty. The main idea behind these resurfacing 
solutions is tissue preservation with conservation of 
bone stock and both cruciate ligaments. Selective 
resurfacing can be considered as tissue-sparing sur-
gery keeping unaffected parts of the joint intact and 
especially keeping both cruciate ligaments intact. 
This is the only real ‘Minimally Invasive Surgery’ 
and that conservation of the noble structures of the 
knee would lead to superior results.

(2)curativeeffectofresurfacingthepatellarof
patellofemoraljointneedsfurtherprove

In above-mentioned discussion, degeneration of 
the articular cartilage of the patellofemoral joint to 
the extent of full-thickness cartilage loss is not a 
contraindication to the Oxford mobile-bearing me-
dial unicompartmental knee replacement, and re-
move of the osteophytes on the both of femoral con-
dyle and tibia plateau may alleviate irritation on the 
patellar as well as reliving the pain. However, more 
precise randomized controlled trial research is 
needed to prove the curative effect of resurfacing 
the patellar, whether resurfacing the patellar will 
improve the outcome of UKA or not need more 
studies. Literature data do not allow for a precise 
statement about the possible influence of patello-
femoral arthritis on the outcome after unicompart-
mental knee replacement. With proper patient selec-
tion, good results can be achieved despite 
patellofemoral osteoarthritis.
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or patellar disease in the presence of radiographic or 
intra-operative evidence of patellar  disease equals (3, 
4,15,19,29).

cOncLUsIOn

Comparing the outcomes and postoperative com-
plications after total knee arthroplasty with patellar 
resurfacing or nonresurfacing, reoperation for patel-
lofemoral problems was significantly more likely in 
the nonresurfacing group, however, there was no 
difference between the two groups in terms of ante-
rior knee pain rate, knee pain score, knee society 
score and knee function score. The results indicate 
that patellar resurfacing would reduce the risk of 
 reoperation after total knee replacement, but it 
seems that the benefits are limited (16). The largest 
 randomized controlled trial of patellar resurfacing 
reported to date does not show any advantage of 
 patellar resurfacing over not replacing the patellar 
articular surface (8).

Resurfacing is also doable at surgery for UKA 
without dislocation of patella. The surgeon is able 
to not only remove the osteophytes on the tibia to 
relieve the anterior pain, but also restore the patel-
lofemoral joint. Degeneration of the articular carti-
lage of the patellofemoral joint to the extent of full-
thickness cartilage loss is not a contraindication to 
the Oxford mobile-bearing medial unicompartmen-
tal knee replacement, however, lateral subluxation 
of the patella and lateral patellofemoral facet dis-
ease may be worsened by medial UKA as it may 
overload after correction of varus deformity. Fur-
thermore, trochlea is replaced in the TKA whereas 
the UKA is unable to resurface the trochlea, wheth-
er to take into consideration of the preoperational 
condition of patellofemoral joint should be dis-
cussed systematically.

OUTLOOK

(1)TKAcanbepartlyreplacedbyUKAofthe
lesion-sideoftibiofemoraljointandpatellofemo-
ral arthroplasty

Patellofemoral replacement (PFR) is known to be 
a viable solution to end-stage patellofemoral arthri-
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