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KEYWORDS Summary

Unicompartmental Introduction: UKA is an appropriate bone-sparing solution for focal advanced knee osteoarthri-
knee arthroplasty; tis in young patients. As the expectations of patients younger than 60 years of age are different
Function; from those in an older population, we aimed to evaluate quality of life and the quality of sports
Quality of life; activity after UKA in this population.

Sports Patients and methods: Sixty-five UKAs in 62 patients younger than 60 (mean age: 54.7 years;

mean BMI: 28kg/m?) performed between 1989 and 2006 were included. At last follow-up
(minimum 2 years), before the objective evaluation, patients were asked to fill in a KOOS ques-
tionnaire and a specific sports questionnaire including the UCLA score and questions from the
Mohtadi score.

Results: With a mean follow-up of 11.2 + 5 years (range, 2—19 years), the KOOS score was higher
than 75 points in 90% of the patients for the quality-of-life categories but also for the score’s four
other categories: 83.4% of the patients had resumed their sports activities and the mean UCLA
score was 6.8 (range, 4—9); 90% of the patients reported no or slight limitation during sports
activities. The function KSS improved from 52 44 to 95 + 3 points postoperatively and the Knee
KSS from 50 +4 to 94 4+ 4 points. With three patients undergoing revision for an isolated insert
exchange, one for septic loosening and three for osteoarthritis in the external compartment,
the 12-year Kaplan-Meier survivorship was 94%.

Discussion and conclusion: These results confirmed that UKA can provide good patient-rated
outcomes, which is very important in this demanding population. As for TKA, wear remains a
problem in this active population.

Level of evidence: Therapeutic study, level IV.
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Introduction

Management of osteoarthritis of the medial femorotibial
compartment in the young subject is controversial [1]. In
cases of medical treatment failure, surgery can be required
to relieve pain and restore function [1]. The surgical pos-
sibilities available include conservative surgical treatments
including limited arthroscopic debridement or valgus high
tibial osteotomy (HTO), which is effective in certain precise
indications [1—4]. When conservative treatments no longer
suffice, prosthetic treatment must be called upon: medial
unicompartmental knee arthroplasty (medial UKA) or total
knee arthroplasty (TKA) [1—4]. The population of subjects
aged less than 60years comprises active patients whose
management must take particular needs into consideration:
functional recuperation, resumption of sports activities, and
the lifespan of the implants are three of the specific prob-
lems added to arresting extension of osteoarthritis to the
neighboring compartments [1,3]. Over the past decade,
progress in the ancillary instrumentation used to implant
these unicompartment prostheses associated with better
patient selection have accelerated functional recuperation,
increased the satisfactory clinical results based on the clas-
sical scores and satisfactory implant survival, even if the
wear rates seems higher in this age group [2,5,6]. However,
the study of implant survival has thus far been insufficient
to demonstrate the value of an intervention, particularly in
a population that is still young and active, whose quality
of life can be strongly related to the condition of the knee
[7,8]. We have hypothesized that medial UKA could restore
satisfactory quality of life in patients less than 60years of
age over the long-term. The objectives of this study were
(1) to evaluate knee function using objective and subjective
scores and by analyzing the patient’s physical activities and
(2) to analyze the specific complications in this group as well
as implant survival.

Patients and methods

We conducted a retrospective study on 62 consecutive
patients (65 knees) aged less than 60years, who presented
isolated medial femorotibial osteoarthritis treated with
medial UKA between December 1989 and December 2006 by
two senior surgeons (J.-N.A., J.-M.A.) in our department.
The study included clinical and radiological assessment
based on the International Knee Society scores [9], the
Knee Osteoarthritis Outcome Score (KOOS: http://koos.nu/)
[7,8], the activity subscore of the UCLA score [10], and
certain items of the Mohtadi score [11] at a follow-up
time ranging from 2 to 19years postoperative. The surgi-
cal indications included osteoarthritis with Ahlback-stage
narrowing of the joint space greater than or equal to 2
[12], limited to the medial femorotibial compartment. The
inclusion criteria were age under 60years, known unicom-
partmental Ahlback-stage osteoarthritis [12] evaluated at
2 or above, preoperative knee mobility greater than or
equal to 100°, complete extension, knee stable in all planes,
absence of patellofemoral involvement on the 30°, 60°, and
90° flexion skyline views, and normal cartilage thickness in
the lateral compartment with total correction of the defor-
mity on the stress X-rays (Fig. 1). In cases of doubt as to
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Figure 1  Preoperatively, the stress images are very important
in evaluating wear and confirming reducibility of the deformity
and the facing compartment.

the integrity of the anterior cruciate ligament (ACL), mag-
netic resonance imaging (MRI) was done. In this series, a
pathological ACL was a contraindication for UKA surgery.

Thirty-three females and 29 males were included in the
series. Three patients (two males and one female) were
operated on both sides, for a total of 65knees. The mean
age at surgery was 54.7 + 5 years (range, 32—60years). The
mean body mass index (BMI) was 28 +4kg/m?. According
to the Ahlback classification, six knees (9%) were classi-
fied stage 2 and 59 knees stage 3 (91%). No stage 4 knees
for the medial compartment were included in the study,
because none met the other inclusion criteria, in particu-
lar the requirement for healthy patellofemoral and lateral
compartments. The etiologies were primary osteoarthritis
in 47 cases (72%), post-traumatic osteoarthritis in 13 cases
(20%), and aseptic osteonecrosis in five cases (8%). Fifty-one
patients were working or regularly participated in a sport.

All surgeries were performed by two operators using
modular prostheses with a cemented metallic tibial
tray (Miller-Galante, Zimmer™, Warsaw, IN, USA). These
implants included a femoral component in chrome-cobalt
alloy, a tibial tray in titanium alloy, and a fixed noncongruent
gamma-sterilized cross-linked polyethylene insert. The tib-
ial joint surface in polyethylene is smooth and unstressed.
The femoral and tibial fixation consists of two cemented
studs [13]. Before 2000 (41knees, 63%), the unicompart-
mental implants were placed via a standard parapatellar
approach and the visible osteophytes in the patellofemoral
and femorotibial joints and at the intercondylar notch were
resected. After 2000 (24 knees, 37%), a minimally invasive
approach allowed us not to dislocate the patella (Fig. 2) [13].
For all patients, this was a first-line surgery. There was no
ligament release. The polyethylene insert thickness varied
from 8 to 12 mm. A rehabilitation protocol with full weight-
bearing was recommended in all cases. All the patients
received low-molecular-weight heparin at a preventive dose
for 3 weeks following surgery.

One patient had died at the last follow-up. For the
analysis, the status of his knee evaluated at 10 years postop-
erative, 1year before his death, was used. No patient was
lost to follow-up.

At the last follow-up (mean, 11.2years; range,
2—19years), the clinical evaluation was made by an
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Figure 2 Minimally invasive medial parapatellar approach
with no dislocation of the patella.

independent observer (E.F.). Every patient had a clinical
examination (joint range of motion and International Knee
Society score) and responded to a written questionnaire
evaluating quality of life (KOOS) and return to sports or
recreational activities (UCLA and Mohtadi scores) [7—11]. A
four-level satisfaction questionnaire (enthusiastic, satisfied,
no change, disappointed) was also used.

The radiological assessment was carried out by an inde-
pendent observer (E.F.) on long leg full weight bearing X
rays, AP and lateral views (Fig. 3) and on skyline patellar
views. The mechanical axes of the lower limbs were mea-
sured pre- and postoperatively using the Kennedy and Wright
classification [14], in which lower limb alignment is consid-
ered correct with the overall mechanical axis of the lower
limb is in zone 2 or C (zone C, center of the knee; zone
2, pointing slightly inward). Positioning of the implants was
assessed on plain AP and lateral images as well as the pres-
ence or the progression of radiotransparent zones at the
femur or tibia according to the IKS score [9]. In addition,
osteoarthritis progression was assessed at the other com-
partments using the four-stage Berger scale [15] on skyline
views. According to this scale, stage 1 is defined not as a loss
of cartilage thickness but by the presence of radiographic
modifications such as osteophyte formation [15]. Stage 2
represents a 25% loss of cartilage thickness, stage 3 as 50%,
stage 4 as more than 50% [15].

The statistical analysis was performed using SPSS soft-
ware (version 12; Chicago, IL, USA). The characteristics of

Table 1  Mobility and IKS score.

Figure 3  Postoperative AP and lateral views of a unicompart-
mental prosthesis at 10 years of follow-up.

the series were described as means and standard devia-
tions for the continuous variables and in percentages for
the categorical variables. The clinical evaluation described
by the IKS knee and function, KOOS, UCLA Activity, and
Mohtadi scores was analyzed using the Student t-test. The
radiographic evaluation in terms of restoring lower-limb
alignment and stability over time was then evaluated.
Finally, a survival analyzing using the Kaplan-Meier method
with 95% confidence intervals was carried out, considering
surgical revision with TKA or radiographic loosening as fail-
ure [16]. The significance level was defined as « =0.05.

Results

Functional results

A significant improvement in the IKS knee and func-
tion scores was demonstrated at the final follow-up of
11.2 £ 5years (Table 1). All the patients except two were
able to return to their presymptomatic level of activity. At
the last follow-up, 42 patients (67%) were enthusiastic, 18
(27%) satisfied, one (3%) unchanged, and one (3%) disap-
pointed.

The mean KOOS score at the end of the study (Fig. 4) was
86 out of 100 (range, 21—100) for the pain items, 83 out of
100 (range, 27—100) for the symptom items, 80 out of 100
(range, 21—100) for the daily life items, 66 of 100 (range,
0—100) for the sports items, and 78 out of 100 (range,
30—100) for the quality-of-life items. The responses to the
sports and quality-of-life items are reported in Table 2.

Fifty-four patients (83%) were able to resume the activi-
ties that they had had to give up and the mean time between

Preoperative mean

Postoperative mean Significance (P)

Flexion (degrees) 110 + 7
IKS knee score (out of 100) 52 + 9
IKS function score (out of 100) 50 + 4

132 +£ 6 <0.001
93+3 <0.001
94+ 4 <0.001
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Figure 4 Postoperative Koos score.
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Figure 5 Postoperative UCLA score.

surgery and return to the presymptomatic activities was
4 months. Twenty-six patients (40%) in the series had a UCLA
score equal to or higher than 8 (Fig. 5), corresponding to
physical activities such as cycling, golf, dancing, or sports
with repeated impacts on the knee (tennis and running)

Table 2 Quality of life and sports activities.

W Exercise Walking
10 W Cross country Skiing
M Dancing
Wlogging
wfitnessfweight training
33 B Mountain Climbing
15 mSoccer
aerobics
hand-/volley-/basket
Golf
Gyrnastics
Riding
other

28

Figure 6  Sports activities.

(Fig. 6). For 90% of the patients, their knee no longer limited
their physical or recreational activities.

Radiographic results

The mean preoperative hip-knee-ankle (HKA) axis was
172 £3° (range, 170—180°) and the mean postoperative
alignment was 4+2° (range, 0—7°) varus. Restoration of
the appropriate mechanical axis (Kennedy zone 2 or C) was
found in 58 (90%) of the 65knees. Five knees (7.6%) pre-
sented a mechanical axis that progressed to zone 1 and
two (2.4%) to zone 3. The mean angle between the diaph-
ysis and the tibial component was 88 +3° (range, 85—90°)
and the mean tibial slope was 4+ 3.8° (range, 0—8°). The
mean femoral component axis was 89 +4° (range, 82—92°).
On the lateral compartment at the last follow-up, progres-
sion of the osteoarthritis to stage 1 in 11 cases (17%), stage
2 in five cases (8%), and stage 3 in two cases (3%) was

Type of patient response (n=65 total)

Patients’s sports aptitude Extreme Strong Moderate Slight No
discomfort discomfort discomfort discomfort discomfort
Squatting 15 (23%) 7 (11%) 13 (20%) 19 (29%) 11 (17%)
Running 7 (11%) 7 (11%) 23 (36%) 8 (12%) 20 (30%)
Hopping 7 (11%) 15 (23%) 18 (27% 11 (17%) 14 (22%)
Pivoting on one leg 26 (40%) 13 (20%) 20 (30%) 3 (5%) 3 (5%)
Kneeling 10 (15%) 5 (8%) 13 (20%) 16 (25%) 21 (32%)

Type of patient response (n=65 total)

Quality of life items All the time Once a day Once a week Once a month Never

Do you think about your knee? 26 (40%) 7 (11%) 7 (11%) 12 (18%) 13 (20%)
Totally A lot A little Moderately Not at all

Have you changed your way of life? 14 (22%) 18 (27%) 11 (17%) 14 (22%) 8 (12%)

Does lack of trust in your knee bother you? 24 (37%) 12 (18%) 13 (21%) 8 (12%) 8 (12%)

Are you bothered by your knee? 15 (23%) 16 (25%) 13 (20%) 11 (17%) 10 (15%)
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Figure 7 Wear of polyethylene unicompartmental knee
implant at 130 months. B. Isolated change in polyethylene insert
with no radiolucent lines or signs of osteolysis.

observed. For the patellofemoral joint, we noted progres-
sion of osteoarthritis at stage 1 in nine cases (14%), stage 2
in three cases (4%), and stage 3 in three cases (4%). Seven
knees (10.7%) presented combined arthritic progression of
the lateral and patellofemoral compartments. Three (9%)
presented radiolucent lines (<1 mm) at the bone—cement
interface of the tibial component, with no signs of progres-
sion at a minimum follow-up of 5years. None of the femoral
implants presented evolving radiolucent lines. None of the
implants presented radiological signs of loosening.

Implant survival

The Kaplan-Meier survival analysis showed a 94% 12-year
survival rate (95% Cl, 0.87—0.96).

Seven knees required surgical revision. Three knees
were revised for polyethylene wear at 99, 130, and
145 months with no mechanical axis abnormality or over-
weight found that could explain the excessive wear (Fig. 7).
The polyethylene was changed via a minimally invasive
medial parapatellar approach. These three knees contin-
ued to be evaluated within the study. The IKS scores for
these patients were 95 at 99 months, 95 at 120 months, and
94 at 140 months, respectively, after the index surgery, and
92 at the last follow-up. One knee was revised for septic
loosening at 36 months with implant removal, placement
of a cement spacer with antibiotics and implantation of a
cemented posterior-stabilized prosthesis with a mobile tray
at 43 months (7 months of antibiotic therapy). Three knees
required surgical revision with TKA for symptomatic progres-
sion of osteoarthritis in the other compartments. Each of
these surgical revisions leading to TKA was considered the
final point in the implant survival and the functional eval-
uation of these knees was not pursued, but the functional
and radiological results before the prosthesis change were
included.

Discussion

Osteoarthritis in active subjects under the age of 60 has
become increasingly frequent. It poses a therapeutic prob-
lem in these patients who often engage in sports and
have a high functional demand [17]. The osteoarthritis
can involve one or several compartments of the knee and
may or may not associate lower-limb axis abnormalities
[17]. When this osteoarthritis is unicompartmental and
advanced and when the lower-limb deformity is moderate
(up to 10° varus), the unicompartmental prosthesis can be
a choice option [1,2,13,18,19]. In the last decade, progress
in ancillary instrumentation for implanting these prosthe-
ses associated with better patient selection has accelerated
functional recuperation, with satisfactory clinical results
according to the classical scores and satisfactory implant
survival, even if the wear rates seem higher in this age
group [1,2,5,6,13,18,19]. However, the survival study is
insufficient to demonstrate the value of an intervention,
particularly in a population that is still young and active
and whose quality of life can be strongly related to the knee
status [7,20].

Our results, confirming our working hypothesis, suggest
that the unicompartmental implant reliably, long-lastingly,
and reproducibly improves the knee function and quality of
life of these patients, allowing them to resume their for-
mer activities of daily life and sports activities. The main
cause of revision altering the survival curve is polyethylene
wear, without our being able to demonstrate a particular
risk factor for this wear. The use in this study of a tib-
ial implant with a cemented metallic tray made it possible
to simply replace the insert in cases with no progres-
sion of osteoarthritis or loosening, with functional results
after the change comparable to the rest of the study’s
population.

One of the limits of this study was its being retrospective
and the absence of a direct comparison between matched
UKA series in older subjects. However, this type of com-
parison is made difficult by confounding factors such as
co-morbidities in the older group of subjects, which can
affect the final results. We did not compare the results
of HTO and UKA within the same population because the
indications were distinct [2,4,13,18,21]. Although they both
concerned medial unicompartmental osteoarthritis, these
two interventions cannot be directly compared (HTO for
Ahlback grade osteoarthritis strictly below 2, UKA for
Ahlback grade 2 or higher) [2,4,13,18,21]. For the same rea-
sons, we did not make a comparison with an identical group
of patients treated with UKA. Nevertheless, earlier series
report good functional results as well as long follow-up peri-
ods in TKA in young subjects and total knee replacement
can be an alternative. Gioe et al. [22] recently compared
the different treatment modalities of knee osteoarthritis
(cemented or cementless TKA and UKA) in young subjects
(under 55years) and showed that patients with total knee
prostheses had a lower revision rate. According to Pagnano
et al. [17], the total knee prosthesis should be proposed with
caution in the young subject because of the possible need
for revision despite the good clinical results demonstrated in
various studies. Moreover, the results in terms of survival in
our series, 94% at 12 years, are comparable to TKA survival
in the same population [17,23—-25].
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Our experience shows that knee function can be com-
pletely restored after a unicompartmental implant in the
patient less than 60years of age with rapid return to activ-
ity and notable improvement in quality of life. This point
is vital in a young population [8,10,20]. It is interesting
to note that for 90% of the patients, the knee was not
a limiting factor in their activities. In a recent publica-
tion, Naal et al. [26] showed that 90% of the patients who
had undergone unicompartmental knee arthroplasty judged
that the surgery had allowed them to maintain or improve
their ability to participate in sports or recreational activi-
ties, with a mean 4months between surgery and return to
activity. These figures, both in terms of improvement of
skills and mean time to recuperation, are similar to those
in our study. However, the absence of follow-up in their
study makes it impossible to assess the problems related
to wear in this active population. Similarly, in a 2006 study,
Fisher et al. [27] concluded that 93% of the patients of all
ages returned to their sports activities after surgery. How-
ever, after having concluded on their patients’ high level
of activity, they judged it necessary to assess long-term sur-
vival of the implants in this active population. In 2008, Dahm
et al. [10] studied return to sports activities in an all-age
population after total knee arthroplasty. In their series, 91%
of the patients were satisfied with the activities they were
able to perform (94% in our series) and 47% felt no limita-
tion due to the operated knee (90% in our series). In 2003,
Pennington et al. [5] evaluated 46 unicompartmental arthro-
plasties using the same implant as in the present study, with
a mean follow-up of 11years. Evaluation was radiological
(mechanical axis, progression of osteoarthritis, and signs
of loosening) and clinical (UCLA activity score, Hospital for
Special Surgery knee evaluation score). In this study, the
evaluation of activity using the UCLA score gave compara-
ble results to ours with a nearly identical survival rate (92%
at 11 years). They also encountered polyethylene wear prob-
lems in two patients with similar management strategies (PE
change with or without tibial implant change) and the results
converged toward the rest of the series after this change.
The activities undertaken by the patients postoperatively
are entirely comparable in our series and the series reported
by Naal et al. with sports such as hiking, cycling, swimming,
power walking, and running. On the other hand, the evalu-
ation methods and particularly the follow-up periods in the
above-cited studies make it difficult to compare their results
with ours. In the present study, certain patients operated
on more than 15 years ago presented functional results that
were difficult to compare with those of patients who had
just undergone surgery and who are therefore necessarily
younger. Nevertheless, the time between surgery and return
to recreational activities found in our study can be compared
to those reported in the literature (around 4 months).

Polyethylene wear remains the main problem in these
active patients. In our study, we observed three cases of
polyethylene wear with no predictive factor that could be
individualized. The insert was changed with no problem via
a minimally invasive parapatellar approach. The functional
results of these patients were comparable to the results
obtained for patients who were not reoperated at follow-
up. According to the results of this and earlier studies,
the reduction in wear is the main factor improving survival
of unicompartmental implants. Wear depends on the load

applied, the number of cycles, and the material’s mechan-
ical properties [28]. An isolated insert change is possible
only if there are no signs of osteolysis or loosening [18]. A
congruent mobile polyethylene insert is an alternative and
reduces the risk of wear; however, the risk of intraprosthetic
dislocation is high, notably in a more active population [18].

Conclusion

UKA is a solution that is adapted to the treatment of uni-
compartmental osteoarthritis in the young subject less than
60years of age. This intervention provides the patient with
excellent quality of life and satisfaction in more than 90%
of the cases. For these relatively young patients with a
high life expectancy, saving bone stock and the need to
retain solutions for the future support the choice of uni-
compartmental knee arthroplasty in cases of isolated medial
osteoarthritis. Polyethylene wear remains problematic and
research should continue seeking to limit its onset. The use
of modern ancillary instrumentation makes surgery more
reliable with reproducible results, and minimally invasive
approaches contribute more rapid functional recuperation.

Conflict of interest statement

J.-N.A.: occasional consultancies, expert reports for Zimmer
(Warsaw, IN, USA).

References

[1] Hanssen AD, Stuart MJ, Scott RD, Scuderi GR. Surgical options
for the middle-aged patient with osteoarthritis of the knee
joint. Instr Course Lect 2001;50:499—-511.
[2] Argenson JN, Chevrol-Benkeddache Y, Aubaniac JM. Mod-
ern unicompartmental knee arthroplasty with cement: a
three to ten-year follow-up study. J Bone Joint Surg Am
2002;84:2235-9.
[3] Dennis MG, Di Cesare PE. Surgical management of the middle
age arthritic knee. Bull Hosp Jt Dis 2003;61:172—8.
[4] Flecher X, Parratte S, Aubaniac JM, Argenson JN. A 12—28-
year follow-up study of closing wedge high tibial osteotomy.
Clin Orthop 2006;452:91—6.
[5] Pennington DW, Swienckowski JJ, Lutes WB, Drake GN. Uni-
compartmental knee arthroplasty in patients sixty years of age
or younger. J Bone Joint Surg Am 2003;85:1968—73.
[6] Price AJ, Dodd CA, Svard UG, Murray DW. Oxford medial uni-
compartmental knee arthroplasty in patients younger and older
than 60 years of age. J Bone Joint Surg Br 2005;87(11):1488—-92.
[7] Ornetti P, Parratte S, Gossec L, Tavernier C, Argenson JN,
Roos EM, et al. Cross-cultural adaptation and validation of the
French version of the Knee injury and Osteoarthritis Outcome
Score (KOOS) in knee osteoarthritis patients. Osteoarthritis
Cartilage 2008;16(4):423—8.
[8] Roos EM, Lohmander LS. The Knee injury and Osteoarthritis
Outcome Score (KOOS): from joint injury to osteoarthritis.
Health Qual Life Outcomes 2003;1(1):64.
[9] Insall UN, Dorr LD, Scott RD, Scott WN. Rationale of the Knee
Society clinical rating system. Clin Orthop 1989;248:13—4.
[10] Dahm DL, Barnes SA, Harrington JR, Sayeed SA, Berry DJ.
Patient-reported activity level after total knee arthroplasty.
J Arthroplasty 2008;23:401—7.

[11] Mohtadi N. Development and validation of the quality of life
outcome measure for chronic anterior cruciate ligament defi-
ciency. Am J Sport Med 1998;26:350—9.



Quality of life after medial UKA in the young subject

867

[12] Ahlback S. Osteoarthrosis of the knee. A radiographic investi-
gation. Acta Radiol Diagn (Stockh) 1968;(Suppl. 277):7—72.

[13] Argenson JN, Flecher X, Parratte S. Mini-invasive implanta-
tion of an uni-compartmental medial knee prosthesis. Rev Chir
Orthop Reparatrice Appar Mot 2006;92:193—9.

[14] Kennedy WR, White RP. Unicompartmental arthroplasty of the
knee. Postoperative alignment and its influence on overall
results. Clin Orthop 1987;221:278—85.

[15] Berger RA, Meneghini RM, Sheinkop MB, Della Valle CJ, Jacobs
JJ, Rosenberg AG, et al. The progression of patellofemoral
arthrosis after medial unicompartmental replacement: results
at 11 to 15years. Clin Orthop 2004;428:92—9.

[16] Kaplan E, Meier P. Nonparametric obsevation from incomplete
obsevations. J Am Stat Assoc 1958;53:457—81.

[17] Pagnano MW, Clarke HD, Jacofsky DJ, Amendola A, Repicci JA.
Surgical treatment of the middle-aged patient with arthritic
knees. Instr Course Lect 2005;54:251—9.

[18] Argenson JN, Parratte S. The unicompartmental knee: design
and technical considerations in minimizing wear. Clin Orthop
2006;452:137—42.

[19] Scott RD. Three decades of experience with unicompartmental
knee arthroplasty: mistakes made and lessons learned. Ortho-
pedics 2006;29:829—31.

[20] Lingard EA, Katz JN, Wright RJ, Wright EA, Sledge CB. Validity
and responsiveness of the Knee Society Clinical Rating System
in comparison with the SF-36 and WOMAC. J Bone Joint Surg
Am 2001;83-A(12):1856—64.

[21] Argenson JN, Flecher X. Minimally invasive unicompartmental
knee arthroplasty. Knee 2004;11:341—7.

[22] Gioe TJ, Killeen KK, Hoeffel DP, Bert JM, Comfort TK, Schel-
tema K, et al. Analysis of unicompartmental knee arthroplasty
in a community-based implant registry. Clin Orthop Relat Res
2003;416:111-9.

[23] Lonner JH, Hershman S, Mont M, Lotke PA. Total knee
arthroplasty in patients 40years of age and younger with
osteoarthritis. Clin Orthop 2000;380:85—90.

[24] Mont MA, Lee CW, Sheldon M, Lennon WC, Hungerford DS.
Total knee arthroplasty in patients <50years old. J Arthro-
plasty 2002;17:538—43.

[25] Morgan M, Brooks S, Nelson RA. Total knee arthroplasty in young
active patients using a highly congruent fully mobile prosthesis.
J Arthroplasty 2007;22:525—30.

[26] Naal F, Fisher M, Preuss A, Goldhahn J, Von Knoch F, Preiss
F, et al. Return to Sports and recreational activity after uni-
compartmental knee arthroplasty. Am J Sports Med 2007;35:
1688—95.

[27] Fisher N, Agarwal M, Reuben SF, Johnson DS, Turner PG.
Sporting and physical activity following Oxford medial unicom-
partmental knee arthroplasty. Knee 2006;13:296—300.

[28] Kuster MS. Exercise recommendations after total joint replace-
ment: a review of the current literature and proposal
of scientifically based guidelines. Sports Med 2002;32(7):
433—45.



	Function and quality of life following medial unicompartmental knee arthroplasty in patients 60years of age or younger
	Introduction
	Patients and methods
	Results
	Functional results
	Radiographic results
	Implant survival

	Discussion
	Conclusion
	Conflict of interest statement
	References


