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Title: Pre-operative anterior knee pain and evidence of patellofemoral degeneration should

not be considered contraindications to mobile-bearing UKR: A fifteen-year follow up.

Abstract

Aims: It is unclear whether anterior knee pain and patellofemoral joint (PFJ) disease are
contraindications to medial unicompartmental knee replacement (UKR). This study
investigates the long-term outcomes of a consecutive series of patients with anterior knee pain
and PFJ disease managed with UKR.

Patients and methods: The ten-year functional outcomes and fifteen-year implant survival of
805 knees (677 patients) that underwent medial mobile-bearing UKR were assessed. The
intra-operative status of the PFJ was documented and, with the exception of bone loss with
grooving to the lateral facet, it and the presence of anterior knee pain was not considered a
contraindication. To examine the impact of radiographic findings and anterior knee pain a sub-
study of 100 knees (91 patients) was performed.

Results: At a mean of 10 years (range 5 to 17) no correlation was seen between the intra-
operative PFJ disease and outcomes assessed using OKS, AKSS-O, AKSS-F in the medial
facet (p=0.27; p=0.66; p=0.67), lateral facet (p=0.99; p=0.92; p=0.49) or trochlea (p=0.32;
p=0.14; p=0.95). Knees with radiographic lateral PFJ disease (Altman score=2) and intra-
operative exposed bone at the lateral facet saw smaller improvements from baseline OKS.
However, overall no difference in absolute long-term functional outcomes or implant survival
was seen between knees with intra-operative full thickness cartilage loss, evidence of
radiographic PFJ degenerative disease (Altman score=2) or knees with anterior pain
compared to those knees without these features.

Conclusions: These findings provide evidence that in the majority of cases the status of the
PFJ and presence of pre-operative anterior knee pain can be safely ignored and as such these
factors should not be considered contraindications to mobile-bearing UKR. Knees with lateral
PFJ disease may not improve as much from baseline but will achieve similar functional
outcomes with no difference in implant survival.

Level of Evidence: Level lll

Keywords: unicompartmental knee replacement; patient selection; indications;

patellofemoral joint; functional outcome; implant survival



Introduction

Anterior knee pain and patellofemoral joint (PFJ) disease have previously been reported as
contraindications for unicompartmental knee replacement (UKRfﬂ Whilst these
contraindications were initially specified for fixed-bearing UKR there is uncertainty about
whether anterior knee pain and PFJ disease represent contraindications for mobile-bearing
UKR. Long term follow up of series of mobile-bearing UKR have demonstrated that the Oxford
UKR appears to be PFJ friendly with revision secondary to PFJ pain or progression of disease
rarely reporte This has, in part, been attributed to the spherical design of the femoral
component, which means that the anterior part of the component does not impinge on the
patella, which contrasts with the fixed bearing designs where this can happen, and revision
for PFJ problems is common, particularly in the second decade Additionally, the design of

the Oxford UKR maintains normal knee kinematics and as such avoids overloading of the PFJ

which is seen in other implant design

PFJ disease and anterior knee pain are common in the population of patients undergoing joint
replacement and there is uncertainty as to whether these factors represent a contraindication
to UKR. Short term data has demonstrated that the whilst the presence of medial facet PFJ
disease and location of pre-operative knee pain do not influence functional outcome following
mobile-bearing UKR in knees with lateral facet PFJ disease, lower improvements from

baseline function and absolute functional outcome at two years post-operatively have been

reported***| However, the influence of PFJ disease and anterior knee pain on long-term

functional outcomes and implant survival following mobile-bearing UKR have not been

reported.

The aim of this study is to examine whether pre-operative PFJ disease, determined intra-
operatively as well as radiographically, or anterior knee pain influence the long-term functional
outcomes and implant survival following mobile-bearing UKR in a consecutive series of

patients where these factors were not considered contraindications.



Patients and materials

Intra-operative Assessment of the PFJ

The status of PFJ and trochlea was assessed intra-operatively in the first 1000 consecutive
cemented Phase 3 Oxford medial UKRs performed via a minimally invasive approach by two

designer surgeons (. June 1998 to March 2009 The outcomes at a mean

two year follow-up in this cohort have been published previousl In this series UKR was

performed independent of the status of the PFJ, with the exception of cases of bone loss with

grooving to the lateral patella facet which were considered contraindicated for UKR. All

patients met the recommended indications as described by Goodfellow et al. with the location

of pre-operative knee pain and/or presence of anterior knee pain or symptoms not considered

contraindicationg®’]

Scoring of the PFJ was performed intra-operatively with the medial and lateral patella facets
as well as trochlea scored according to the size and depth of damage: No damage, superficial,

focal (<2cm?) full thickness cartilage loss (FTCL), extensive (>2cm?) FTC

Patients were assessed and followed up independently. Assessments were performed pre-
operatively and at one, five, seven, ten, twelve and fifteen years post operatively by a senior
physiotherapist who was blinded to the state of the PFJ. Functional outcomes were assessed

using the: Oxford Knee Score (OKS), American Knee Society Score Objective (AKSS-0), and

Functional (AKSS-F), and the Tegner Activity Scorg'®?{| Clinical examination was performed

in all patients with the exception of those who were unable to attend when the OKS, AKSS-F

and Tegner Activity Scores were administered via postal questionnaire.

All patients were contacted in the previous 18 months to ascertain the current functional status
of their knee and incidence of re-operations. Where patients had died information about the
status of their knee, and the presence of further operations was obtained via primary and

secondary care records as well as via patient’s relatives where appropriate.



A correlation analysis was performed to assess whether there was an association between
degree of cartilage loss at operation and functional outcomes at ten-years. To assess the
impact of full thickness cartilage loss at different sites within the PFJ knees were grouped into
those with full thickness cartilage loss and those without full thickness cartilage loss based on
the following groupings: any site within the PFJ, medial facet, lateral facet and trochlea.

Additionally outcomes were assessed based on whether the full thickness cartilage loss

affected the medial facet only, lateral facet only or both medial and lateral facets and also

whether differences were seen between knees with full thickness cartilage loss at either the

medial or lateral facet with reciprocal full thickness cartilage loss at the trochlea and those

without this finding. Absolute functional outcomes at ten-years using OKS, AKSS-O, AKSS-F,

Tegner Activity Scale and Question 12 (Q12) of the OKS as well improvement from baseline
to ten-years were assessed. Independent analysis of Q12 of the OKS, ‘In the last four weeks
could you walk down a flight of stairs’, was performed as it provides further information on the
function of the PFJ. Implant survival at fifteen-years was assessed using a broad definition of
failure, which included any re-operations in which components were changed, in which the
meniscal bearings were replaced for dislocation, and any re-operations in which new

components were inserted as an endpoint.

Radiographic and Clinical Assessment of the PFJ

In a subgroup of 100 knees (91 patients, recruitment period: January 2000 to September 2003)
a detailed pre-operative radiographic and pain assessment was performed. Figure 1. The
outcomes at two years in this cohort have been published previousl In summary, Skyline
radiographs with the knee flexed to 30 degrees, were graded by an independent Consultant
MSK Radiologist blinded to intra-operative findings and clinical outcome. The medial and
lateral patella facets were scored using the Altman scoring system which scores osteophytes,
joint space narrowing, subchondral sclerosis and bone destruction, from 0 to 3, giving a

maximum score of 12, with a higher score indicating increasing severit23.



The presence and location of pre-operative pain was assessed by a physiotherapist,
independent of the clinical team, who was blinded to radiographic findings. Pain was classified
as medial, anterior, lateral or generalised with patients were grouped based on the presence

or absence of anterior knee pain.

A correlation analysis was performed to assess whether there was an association between
Altman score and functional outcomes at last follow-up. To assess the impact of radiographic
changes on outcome knees were sub-divided into groups divided based on their Altman
scores. Using a broad definition of radiographic degenerative change within the PFJ knees
were divided into those with an Altman score =2, considered to have evidence of degenerative
change, and compared with those with an Altman Score of O or 1, considered to have no
evidence of degenerative change. To assess the impact of radiographic structural changes
within the PFJ, knees were divided into knees with evidence of cartilage and bone loss (joint
space narrowing including joint space obliteration; Altman score 22) and compared to knees
without these features. The medial and lateral PFJ were considered separately with outcomes
assessed using absolute functional outcomes at last follow-up using OKS, AKSS-0O, AKSS-F,
Tegner Activity Scale and Question 12 (Q12) of the OKS as well improvement from baseline

to last follow-up. Implant survival at ten-years was assessed.

This study was approved by the local ethics committee chair person (Oxfordshire Research
Ethics Committee C) who confirmed that the clinical and radiological follow up of these patients
formed part of routine assessment and therefore does not need formal ethical approval.
Consent was taken from all patients for involvement in this study including consent to use data

from medical records and radiographs.

Statistical methods

A power calculation was performed using the minimally clinically important difference reported

for OKS Using the Altman nomogram for a power of 80% at a significance level of 0.05 and



using a standard deviation of 8, a sample size of 80 patients is required to detect a clinically
important difference between groups. Due to differences in the number of knees in each group,
with groups with PFJ disease having fewer knees than those without evidence of disease, it

was established that a minimum of 20 knees in the smaller cohort was required to for the study

to have adequate powe

Differences in baseline demographics and functional scores differences were assessed using
non-parametric tests (Mann Whitney U test, Kruskal Wallis test) with correlation analysis
assessed using a Spearman Rank Test. Survival analysis was performed using life-table

analysis with confidence intervals (Cl) were calculated using the method described by Peto et

al

Analysis was performed using SPSS Version 22 (IBM Corp., Chicago, lllinois) with a p value

of less than 0.05 considered significant.

Results
Intra-operative assessment of the PFJ

Detailed intra-operative data on the status of the PFJ was available for 805 knees (677

patients). The mean age at operation was 66 years (32 to 89), 38% of patients were female

and the mean body mass index (BMI) was 28 kg/m? (15 to 52). A flow chart outlining the study

is provided in Figure 1.

Knees with full thickness cartilage loss at the medial facet were significantly older and had
better pre-operative OKS compared with knees without full thickness cartilage loss at the
medial facet. No difference in baseline characteristics or function were detected between
knees with or without full thickness cartilage loss at the lateral facet, trochlea or any site within

the PFJ. Table 1.

All patients were followed up for a minimum of five years with the exception of those who died

(31), underwent revision (14 prior to 5 years), withdrew from the study due to poor health (5)



or were lost to follow up (4). In the patients who died, withdrew from the study at any time
point, all due to medical co-morbidities not associated with their knee, or were lost to follow
up we are not aware of any revisions. The mean follow up was 10 years (range 5 to 17) with

347 knees having a minimum 10 year follow.

Of the 805 knees 74 had full thickness cartilage loss affecting the medial facet only, 13 had

full thickness cartilage loss affecting the lateral facet only and 38 had full thickness cartilage

loss affecting both the medial and lateral facets. Overall 96 knees had full thickness cartilage

loss at either the medial or lateral facet with reciprocal full thickness cartilage loss at the

trochlea. The functional outcomes at ten-years are outlined in Table 2. No difference in
absolute functional scores at ten years or improvement from baseline to ten-years assessed
by OKS, AKSS-O, AKSS-F or Tegner Activity Score was detected between groups. Analysis
of Q12 of the OKS revealed that, compared to knees without exposed bone, knees with full
thickness cartilage loss at the lateral patella facet had a lower ten-year Q12 score (p=0.01)
and lower improvement from baseline to ten-year score (p=0.01). Additionally, knees with full
thickness cartilage loss at the trochlea had a higher improvement from baseline to ten-year
score (p=0.01). In all cases the difference was under one point and as such this is regarded

to be unlikely to be clinically relevant.

No difference was observed between knees with medial facet exposed bone only, lateral facet

exposed bone only or both medial and lateral facet exposed bone in absolute functional scores

at ten vears (OKS p=0.36, 012 p=0.09, OKS AKSS-O p=0.81, AKSS-F p=0.39 or Tegner

Activity Score p=0.26) or improvement from baseline to ten-years (OKS p=0.46, Q12 p=0.09,

AKSS-0 p=0.90, AKSS-F p=0.43 or Tegner Activity Score p=0.99).

No difference was observed between knees with full thickness cartilage loss at either the

medial or lateral facet with reciprocal full thickness cartilage loss at the trochlea and those

without this finding in absolute functional scores at ten vears (OKS p=0.54, 012 p=0.34,

AKSS-0O p=0.27, AKSS-F p=0.72 or Tegner Activity Score p=0.55) or improvement from




baseline to ten-years (OKS p=0.23, Q12 p=0.98, AKSS-0O p=0.16, AKSS-F p=0.29 or Tegner

Activity Score p=0.07).

There was no correlation between functional outcome at ten years and the degree of
intraoperative cartilage damage at the medial facet (OKS p=0.27, AKSS-O p=0.66, AKSS-F
p=0.67), lateral facet (OKS p=0.99, AKSS-O p=0.92, AKSS-F p=0.49) or trochlea (OKS

p=0.32, AKSS-O p=0.14, AKSS-F p=0.95).

Overall there were 32 implant related reoperations, with none performed due to progression
of arthritis within the PFJ or due to PFJ symptoms. In patient who underwent revision to
primary TKR for lateral progression at 6.9 years progression of PFJ degeneration was noted,
however this was not considered to be symptomatic and the patella was not resurfaced with
the patient subsequently progressing to a full recovery with no further surgery at three years
post-revision. At fifteen-years no difference in implant survival was seen based on the
presence, or location of full thickness cartilage loss in the PFJ. Table 2. Figure 2. No difference

in survival was seen based on whether the full thickness cartilage loss affected the medial

facet only, lateral facet only or medial and lateral facets (p=0.62) or whether the full thickness

cartilage loss on the patella facet had a reciprocal area of full thickness cartilage loss on the

trochlea or not (p=0.83).

Radiographic assessment of the PFJ (Altman score).

Details of the subgroup of 100 knees (91 patients) which underwent a detailed radiographic
(Altman Scoring) as well as pain assessment have been reported previousl Figure 1. The

mean follow-up was 10 years (range 1 to 13) with 77 knees having a minimum 5 year follow.

No correlation between Altman Scores and functional outcomes in the medial facet (OKS
p=0.91, AKSS-O p=0.99, AKSS-F p=0.97) or lateral facet (OKS p=0.77, AKSS-O p=0.78,

AKSS-F p=0.65) was seen.



At last follow-up no difference in absolute functional outcome score or implant survival was
seen between knees with radiographic degenerative disease of the PFJ (Altman Score 22) at
either the medial or lateral facet. Table 3. Aside from a lower improvement from baseline OKS

to OKS at last follow up no difference in improvement was seen between groups.

Clinical Assessment

No significant difference found in absolute functional outcome score, improvement from
baseline or implant survival between knees with and knees without anterior knee pain. Table

4.



Discussion

This study has demonstrated that neither the presence of anterior knee pain, radiographic
medial PFJ disease or intra-operative exposed bone at the medial patella facet influence the
long-term functional outcome or implant survival following medial-mobile bearing UKR and as
such these factors should not be regarded as contraindications for this procedure. In the
presence of radiographic lateral PFJ and intra-operative exposed bone at the lateral patella
facet this study found that whilst the improvement from baseline function were less, for OKS
and Q12 OKS respectively, compared to those knees with no lateral PFJ disease, no
difference in absolute functional outcomes scores was seen. As such these findings, coupled
with evidence of no difference in implant survival suggests that lateral PFJ disease may not

represent an absolute contraindication to mobile-bearing UKR.

This study builds on short term functional outcome data which has previously provided
evidence that, unlike fixed-bearing UKR, for mobile-bearing UKR anterior knee pain,
radiographic medial facet PFJ disease and intra-operative exposed bone at the medial patella
facet are not contraindications The data presented here conflicts with the early results from
this case-series which found that knees with lateral radiographic PFJ disease had significantly
worse improvements from baseline function as well as absolute functional outcome at two-
years post-operatively, as this study, at a mean follow up of ten-years, found no difference in

absolute scores based on clinical, radiographic or intra-operative assessment.

The results of this study are re-assuring, as not only were revision rates found to be low in the
setting of anterior knee pain or medial or lateral facet PFJ disease but also that no failures
were reported to be due to PFJ disease. In one revised patient who reported anterior knee
pain pre-operatively partial thickness cartilage loss in the medial facet and superficial damage
in the lateral facet was noted at the time of index operation. Following their index procedure
the anterior knee pain resolved and achieved a significant improvement in knee function prior
to developing lateral progression for which they were revised to primary TKR at 6.9 years. At

the time of revision surgery, whilst Outerbridge Grade Ill changes were noted at the



patellofemoral joint, a decision was not made to resurface the PFJ and this patient has made
a good post-operative recovery highlighting the lack of correlation between PFJ degenerative

change and knee function.

The proposed reasons that anterior knee pain and the presence of PFJ disease do not affect
functional outcomes or survival have been discussed previousl Whilst cross-sectional
studies of patients with knee pain have demonstrated an incidence of radiographic PFJ
disease in 30% of those aged 34 to 55 post mortem studies have demonstrated that significant
PFJ disease can occur in individuals who had not previously reported knee pai ' As such
it is likely that many cases of PFJ disease are likely asymptomatic. This argument is supported
by findings that that that the location of pre-operative pain does not correlate with the pattern
and severity of intra-articular PFJ disease and that this study has found that PFJ disease does

not influence post-operative outcomes following mobile-bearing UK

In addition to implant design factors and avoiding overload of the PFJ by preserving knee
kinematics, other factors in assuring good outcomes in the setting of PFJ disease may include
operative factors, such as the removal of patella, trochlear or tibial anvil osteophytes which
are undertaken as part of the UKR procedure may be responsible for the resolution in
symptoms. Additionally, restoration of pre-disease limb alignment, as is achieved with mobile-
bearing UKR would be expected to restore pre-disease patella tracking which may serve to

mitigate any future complications and permit normal function of the PFJ

It is necessary to acknowledge the limitations in the present study. The study was powered to
address the primary outcome of the impact of different patterns and grades of PFJ arthritis as
assessed intra-operatively. Whilst analysis based on Altman scores and the presence of
anterior knee pain assessed clinically, were adequately powered the sample size was small
giving an increased risk of a Type 1 error. Other limitations are that no specific assessment
for the presence of anterior knee pain was performed at last follow up and also repeat
radiographic analysis of the PFJ was not performed to assess for radiographic progression of

PFJ disease. This was not performed as skyline views do not form part of radiographic follow



up and, whilst the presence, or absence of radiographic PFJ progression is of interest it is the

clinical outcomes that are the most clinically relevant.

Conclusion

This study found that neither the presence of anterior knee pain, radiographic medial PFJ
disease nor intra-operative exposed bone at the medial patella facet influence the long-term
functional outcome or implant survival following medial-mobile bearing UKR. Whilst
radiographic lateral PFJ disease and intra-operative exposed bone at the lateral patella facet,
were associated with smaller improvements from baseline function for OKS, compared to
those knees with no lateral PFJ disease, no difference in absolute functional outcomes scores
or implant survival was seen. These findings provide evidence that the status of the PFJ

should not be regarded as a contraindication for mobile-bearing UKR.



Anywhere in PFJ Medial Facet Lateral Facet Trochlear Surface
Absent Present | p-value | Absent Present | p-value | Absent Present | p-value | Absent Present | p-value
(615) (190) (693) (112) (754) (51) (644) (161)
Mean Age 66.6 67.6 0.20 66.5 68.8 0.01 66.8 66.9 0.87 66.7 67.2 0.52
(SD) (10) ) (10) 9 (10) (9.5) (10) 9
% Male 51% 54% 0.35 52% 47% 0.09 50% 59% 0.73 50% 56% 0.20
(n) (314) (102) (358) (53) (378) (30) (324) (90)
Mean OKS 245 25.7 0.18 24.4 26.9 0.01 24.6 26.6 0.13 245 255 0.20
(SD) (©) (8) 9 8 9 @) (©) (8)
Mean AKSS-O 49.1 51.7 0.18 49.4 51.2 0.41 49.8 50.4 0.67 49.1 51.8 0.19
(SD) 19) a7 19 (16) 19 (16) (19) (18)
Mean AKSS-F 69.1 69.1 0.78 68.9 69.5 0.85 68.9 69.2 0.99 68.9 69.3 0.97
(SD) (18.3) (16.4) (18) (16.7) (18) 17 (18) 17)
Mean Tegner 2.3 2.3 0.70 23 23 0.99 2.3 2.4 0.62 23 24 0.34
activity score Q) Q) (2) (2) (2) (2) Q) Q)
(SD)
Mean Question 24 24 0.73 23 25 0.13 2.4 25 0.62 24 24 0.91
12 OKS @ @ ) ) @ @ @ @
(SD)

Table 1: Preoperative demographics and functional performance of knees with and without full-

thickness cartilage loss in the PFJ




Anywhere in PFJ Medial Facet Lateral Facet Trochlear Surface
Absent Present | p-value | Absent Present | p-value | Absent Present | p-value | Absent Present | p-value
Mean OKS 39.7 38.9 0.86 39.6 38.8 0.99 39.8 35.0 0.14 39.6 39.6 0.54
(SD) 9 (10) 9) (10) 9) (11) (C)] (C)]
Mean AKSS-O 81.0 81.6 0.57 81.3 79.0 0.97 81.2 79.0 0.70 80.7 84.0 0.15
(SD) (14) (15) (13) (18) (14) (23) (14) (14)
Mean AKSS-F 76.1 75.0 0.58 76.2 72.4 0.23 76.3 66.8 0.11 75.7 77.1 0.75
(SD) (22) (21) (22) (21 (22) (26) (22) (20)
Mean Tegner 25 25 0.94 2.6 2.2 0.11 25 2.7 0.75 25 2.6 0.25
activity score 1) 1) 1) 1) 1) 2 1) 1)
(SD)
Mean Question 3.3 3.1 0.30 3.2 3.0 0.17 3.3 25 0.01 3.2 3.2 0.74
12 OKS @ @ ) ) @ (1.3) @ @
(SD)
Fifteen-year 92.6 94.2 0.68 92.6 95.2 0.99 92.7 97.9 0.54 92.4 95.0 0.96
survival (%) (85 - (78 - (85 - (62 - (85 - (58 - (84 - (79 -
(95%Cl) 100) 100) 100) 100) 100) 100) 100) 100)

Table 2: Ten-year functional outcomes and fifteen-year implant survival of knees with and without full-

thickness cartilage loss in the PFJ




Medial Facet Lateral Facet
Normal | Altman p-value | Normal | Altman p-value
22 22
(n=55) (n=45) (n=80) (n=20)
Mean OKS 36.1 375 0.72 375 335 0.25
(SD) (12 9 (10) (12)
Mean AKSS-O 745 78.2 0.95 78.2 59.8 0.15
(SD) (22) (12) (16) (28)
Mean AKSS-F 67.4 70.0 0.90 69.0 61.5 0.66
(SD) (32) (23) (29) (13)
Mean Tegner 2.4 2.4 0.65 2.4 2.4 0.43
activity score Q) Q) (2) 2)
(SD)
Mean Question 29 3.1 0.80 3.0 2.9 0.60
12 OKS ) ) 1) 1)
(SD)
Mean 12.8 13.8 0.82 14.3 9.1 0.02
improvement (20) (20) (20) 9)
OKS
(SD)
Mean 24.2 25.4 0.67 26.4 11 0.20
improvement (23) (23) (23) (16)
AKSS-O
(SD)
Mean 6.3 7.8 0.59 7.5 5 0.67
improvement (26) (28) 27) (25)
AKSS-F
(SD)
Mean 0.6 0.8 0.37 0.6 0.9 0.47
improvement Q) Q) ) )
Tegner activity
score
(SD)
Mean 0.7 0.9 0.44 0.9 0.5 0.19
improvement 1) 1) 1) 2)
Question 12
OKS
(SD)
Fifteen-year 91.9 96.9 0.41 92.7 100 0.92
survival (%) (83 - 91 - (85.6 -
(95%CI) 100) 100) 100)

Table 3: Functional outcomes at last follow-up, improvement from baseline function to function at last
follow-up and ten-year implant survival of knees with and without radiographic disease of the PFJ as

assessed by Altman Score 22



Anterior knee pain
Absent Present | p-value
(n=46) (n=54)

Mean OKS 37.8 35.7 0.28

(SD) (10.2) (11

Mean AKSS-O 80.3 73.1 0.37

(SD) (16) (19)

Mean AKSS-F 74.2 64.0 0.11

(SD) (25) (29)

Mean Tegner 2.6 2.3 0.18

activity score 1) 1)

(SD)

Mean Question 3.2 2.8 0.10

12 OKS 1) 1)

(SD)

Mean 13.3 13.2 0.79

improvement (20) (20)

OKS

(SD)

Mean 20.3 28.1 0.19

improvement (25) (21)

AKSS-O

(SD)

Mean 9.2 5.0 0.82

improvement (24) (30)

AKSS-F

(SD)

Mean 0.7 0.6 0.56

improvement 1) 1)

Tegner activity

score

(SD)

Mean 0.9 0.7 0.63

improvement Q) Q)

Question 12

OKS

(SD)

Ten-year 90 98 0.84

survival (%) (80 - (93 -

(95%CI) 100) 100)

Table 4: Functional outcomes at last follow-up, improvement from baseline function to function at last

follow-up and ten-year implant survival of knees with and without anterior knee pain



Figure Legend

Figure 1: Study flow chart

Figure 2: Implant survival of knees with and without full-thickness cartilage loss in the PFJ (all sites)
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