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Abstract
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Background: Patellofemoral joint (PFJ) arthroplasty is considered one of bone preserving knee replacements for isolated PFJ arthri-
tis. However, the survivorship of this implant is inconsistent. The aim of this study was to evaluate the survivorship PFJ replacement 
and post-operative patient functional outcomes scores in our institution.
Methods: A retrospective cohort study of 36 knees in 34 consecutive patients (mean age 60) and mean follow-up period was 5.2 
(range,3.0-9.0) years. Outcome measures included survival analysis by using a Kaplan-Meier with cox proportional hazards regres-
sion. Oxford Knee Score (OKS) and 12-item Short-Form Health Survey version 2 (SF-v2) were done to evaluate the functional out-
come measures.
Results: Cumulative survival at 5 years follow up was 83% with 16.7% of patients were revised to total knee replacement (TKA) 
due to unexplained pain which improved only in one patient after revision. The mean score for OKS was a mean of 34.87 with a 9.67 
standard deviation and the mean score for SF12v2 physical and mental components were 36.98 and 52.60 for physical and mental 
components. There was no x-ray complication at the last updated x-rays.
Conclusion: At the mean of a 5-year follow-up in our institution, the most common causes for PFJ revision were unexplained pain 
which continued after revision. Also, 83% survival rate with fair functional outcome results. 
Level of Evidence: Level III.

Introduction
Patellofemoral arthritis is one of the common causes of anterior 

knee pain. It occurs in 26% in males and 41% in females [1]. PFJ 
is often treated with non-operative management such as physical 
therapy and pain control whereas surgical intervention is reserved 
for patients who failed conservative management [2]. Several sur-
gical interventions varied from arthroscopic debridement, soft 
tissue releases, bony realignment procedures, to arthroplasty in-
terventions such as PFJ replacement and total knee arthroplasty 
(TKA) [19]. PFJ replacement is a minimally invasive procedure as 
it preserves knee soft tissue and bone with quicker rehabilitation 
compared with TKA [3]. However, the long-term outcomes of PFJ 
replacement vary from 45% to 92% of excellent satisfaction rate 
with 5 years mean follow up [2,5-13]. Furthermore, five year sur-
vival rate of PFJ replacement ranges from 8% to 18% based on the 
analysis of eight large international joint registries [14]. In general, 

PFJ replacement showed an improved outcome due to onlay design 
of the second generation which is characterized by a broad trochle-
ar flange that narrowed distally with a valgus tracking angle to im-
prove PFJ range of motion and avoid snapping or catching [15,16]. 
Also, data from several studies emphasized a careful patient’s se-
lection to obtain a favored outcome which is still not defined clearly 
[6,17-20]. We hypothesized that patients with primary isolated PFJ 
osteoarthritis would demonstrate implant survival similar to the 
reported survival rate of the international registries. Therefore, 
our primary objective was to evaluate the survival rates for the PFJ 
replacement in our institution. Secondary objectives were to corre-
spond the patient’s functional outcomes post PFJ arthroplasty with 
the age, sex, body mass index (BMI), and patellar resurfacing. Also, 
identify the predictors and main mode of failure of our revision co-
hort to total knee arthroplasty.
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Materials and Methods

This retrospective study was conducted on 34 consecutive 
patients with 36 knee joints who had undergone PFJ arthroplas-
ty between 2011 and 2017 at Kingston Health Science Center 
(KHSC), Kingston, Ontario. The mean follow-up period was 5.2 
(range,3.0-9.0) years. The study was approved by the Biomedical 
Ethics Research Committee of Queen’s University. Our inclusion 
criteria, any patients who had PFJ replacement for isolated PFJ 
pathology and complained of specific anterior knee pain. The pro-
cedures were performed by 2 high volume academic arthroplasty 
surgeons in our institution. The patients were allowed weight-
bearing as tolerated postoperatively and received routine blood 
thinner post-operative for 6 weeks. All postoperative immediate 
x-rays were reviewed and compared with the most recent x-rays.

All patients were called by phone and their informed consent 
was taken to participate in this study. They were given a requisition 
to have an updated standard weight-bearing knee x-ray. We used 
Oxford Knee Score (OKS) and 12-item Short-Form Health Survey 
version 2 (SF-12v2) as a functional outcome measure. The patients 
were asked to do the survey either online or paper that was sent 
to their mail address. The data were collected in our secured da-
tabase.

Descriptive analysis was used to determine the general char-
acteristics of our cohort by calculating the mean and standard 
deviation for continuous variables and frequency for categorical 
variables. The survival analysis was done by using a Kaplan-Meier 
with cox proportional hazards regression. The endpoint for surviv-
al analysis is conversion to total knee arthroplasty. Cox regression 
was used to examine the potential factors affecting the PFJ replace-
ment survival with P-value (0.05) to consider a statistically signifi-
cant factor.

The mean scores of functional outcome measures were calculat-
ed, and an Unpaired t-test was used to determine the effect of age, 
gender, and patella resurfacing on functional outcome. Statistical 
analysis was performed using the Statistical Package for the Social 
Sciences, version 27 (SPSS Inc., Chicago, IL, USA).

Results

There were 36 knees in 34 patients in total with an average 
age of 60 years, mean BMI is 30, and 25 women compared with 11 
men (Table 1). All of our patients had no immediate postoperative 
complications and were discharged with adequate post-operative 
x -rays. However, there were 4 patients who required knee arthros-
copy for debridement and component check and 2 patients require 
manipulation under anesthesia due to stiffness.

Characteristic
Number of patients 34(36 knees)

Age at surgery 60 (12) Year
BMI 30(7) Kg/m2

Sex F:M 25:11
No. of previous surgery

Knee arthroscopy and debridement 5
Tibial tubercle osteotomy 2

Patella ORIF 1

Table 1: Patient Characteristics.

Continuous values are given as the mean with standard deviation 
in parentheses.

Our survival analysis showed, 6 (16.7%) patients were revised 
to TKA and 83.3% cumulative survival at 5 years follow up (Fig-
ure 1). Survival analysis using cox proportional hazards regres-
sion analysis revealed that the patient’s age, sex, and any previous 
surgery have no effect on converting PFJ arthroplasty to total knee 
arthroplasty. A higher BMI is not considered as a predictor of con-
version to total knee arthroplasty (Table 2). All of our failed PFJ 
arthroplasty patients were revised to TKA due to unexplained pain 
which persisted even after revision except in one patient who had 
better pain control and function. All of the revisions were in pa-
tients who had the patella resurfaced as part of the initial arthro-
plasty none of the unsurfaced native patella had revision surgery.

Figure 1: Kaplan-Meier curve showing cumulative  
survival curve (Conversion to TKA).

The patient-reported outcome measures that were carried on 
censored patients (30 knees) showed that OKS had a mean of 34.87 
with a 9.67 standard deviation. While the 12-item Short-Form 
Health Survey version 2 (SF-12v2) mean were 36.98 and 52.60 
for physical and mental components respectively (Table 3). On the 
subgroups analysis of our censored cohort (30 knees), five patients 
below or equal 50 years of age compared with 25 patients above 
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Covariates Hazards ratio 95%CI P-value
Age at surgery 0.25 0.18-3.66 0.31

Sex (F:M) 4.35 0.44-4.21 0.20
Previous surgery 0.94 0.86-1.03 0.20

BMI (>= 30kg/m2 :<30 kg/m2) 0.059 0.005-0.773 0.03*

Table 2: Conversion predictors to Total Knee Arthroplasty.

*P-value < 0.05.

Score Mean Standard deviation 
OKS 34.87 9.67
PCS 36.98 14.40
MCS 52.60 6.67

Table 3: Functional Outcome Measures Scores.

OKS: Oxford Knee Score; PCS: Physical Component Score;  
MCS: Mental Component Score

50 years of age, 21 females compared with nine males. We have 
eight patients who had a BMI of less than 30 compared with 22 
patients more than or equal to BMI 30. Regarding our resurfacing 
cohort, we have 21 patients who had Patella resurfaced versus nine 
patients with no patella resurfacing. We did not find any significant 
differences in functional scores based on our subgroup analysis 
(Table 4).

Variable No of patients OKS P-value MCS P-value PCS P-value
Age <50 vs >= 50 5:25 31:35 0.33 52:52 0.83 31:38 0.37

SEX (F:M) 21:9 35:33 0.70 51:54 0.26 38:33 0.33
BMI <30 vs >= 30 8:22 32:35 0.50 50:53 0.22 32:38 0.27

Patellar resurfacing (Yes: No) 21:9 35:33 0.49 53:50 0.25 38:34 0.49

Table 4: Functional Outcome Measures Scores with different variables.

OKS: Oxford Knee Score; PCS: Physical Component Score; MCS: Mental Component Score

Discussion

Our results demonstrate an overall revision rate of 16% with 
cumulative survivals of 83% at 5 years. This finding is consistent 
with the 5-year survival rate range with the most international 
joint registry. Lewis and his group reported the survival rate of 
eight large arthroplasties registries, they reported the survival rate 
at 5 years ranges between 8-18% [14]. They studied the reasons 
for PFJ arthroplasty revision in 1034 cases and found the progres-
sion of arthritis in 42%, ongoing pain in 17%, implant loosening 
14%, malalignment complication in 6%, patellar implant wear in 
5%, and less than 5% due to instability, infection, and fracture [14]. 
In our series, all of the PFJ arthroplasty were revised to total knee 
arthroplasty due to ongoing anterior knee pain which was not com-
pletely resolved after revision. A similar finding was reported by 
Laskin., et al. who conducted total knee arthroplasty on 46 knees 
with anterior knee pain and PFJ arthroplasty on 48 knees. He found 
anterior knee persisted on 17% and 12.5% in each group respec-
tively in post-operative follow up [21]. None of our patients were 
revised due to progression of arthritis and may relate to our strict 
criteria and patient selection.

In this study, we did not find a significant effect of age, sex, 
previous surgeries on the revision rate of PFJ arthroplasty. These 
results are consistent with those of van Jonbergen., et al. and Osa-
rumwense., et al. who had the exact same findings [20,22]. Further-
more, we found that lower BMI may increases the risk of revision of 
PFJ arthroplasty. This finding is contrary to previous studies which 
have suggested that a high BMI >30kg/m2 increases the risk of re-
vision [17,20,23].

Our functional outcome scores were consistent with the func-
tion of the mild arthritic knee which is considered a fair outcome. 
Osarumwense., et al. reported a similar functional outcome of 38 
cases of PFJ arthroplasty with 2 years of minimal follow-up and 
significant outcomes compared with the pre-operative score. Fur-
thermore, in analyzing the factors that might affect our functional 
outcome scores, we did not find a significant effect of older age, sex, 
previous surgery, high BMI, or patellar resurfacing on the patient’s 
functional outcomes.

Several studies compared functional outcome scores between 
PFJ arthroplasty and TKA and found the satisfaction rate and func-
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tional outcome were similar in both groups in patients diagnosed 
with PFJ arthritis. However, PFJ arthroplasty had improved pain 
scores, range of motion, shorter length of stay, and less blood trans-
fusion [24-26]. Furthermore, in a meta-analysis of PFJ complica-
tions compared with TKA, the authors reported a similar revision 
rate of second-generation PFJ replacement with TKA (OR 2.75; P 
= 0.167) (27). Comparing previous finding with uni-compartmen-
tal knee arthroplasty (UKA) and TKA, UKA had better functional 
scores, but higher revision rate compared with TKA of pooled effect 
5.36 (95% CI 1.06, 27.08) [5].

PFJ arthroplasty can be combined with UKA in patients with 
PFJ arthritis and medial or lateral compartment tibiofemoral ar-
thritis with promising results. Marullo., et al. compared the func-
tional outcome in two groups who had an isolated PFJ replacement 
in 64 knees versus bicompartmental knee arthroplasty (BKA) in 
41 knees with a mean follow-up of 5.5 years. Both groups had an 
excellent satisfaction rate with a 95% survival rate. The author sug-
gested doing BKA in the young arthritic knee with an intact ante-
rior cruciate ligament [28]. However, the overall functional score 
and revision rate is higher in BKA compared with TKA which does 
not support this option as an alternative long term for knee osteo-
arthritis [29].

The scope of this study was limited in terms of being a retro-
spective study without a preoperative functional outcome score for 
comparison. Also, our cohort did their post-operative functional 
outcome surveys based on their current status regardless of their 
post-operative timeline.

In conclusion, this study has shown that PFJ arthroplasty sur-
vival in our institution is consistent with most the international 
joint registries, and the most common cause of PFJ revision was 
ongoing anterior knee pain which was not resolved by revision sur-
gery. Anterior knee pain is a complex phenomenon that we don’t 
fully understand, and patients should be counselled on this prior 
to revision surgery. That whether the patella is resurfaced or not at 
the initial operation has no bearing on functional scores or revision 
rate. The overall patient reported outcome scores for PFJ arthro-
plasty were similar to a mild arthritic knee and raises the question 
of patient expectation when undergoing this surgery as Total Knee 
Replacement for isolated patella femoral arthritis is not a benign 
procedure. Our PFJ arthroplasty patients have a fair satisfaction 
rate with no effect age, Sex, BMI, patella resurfacing, previous sur-
geries, and osteoarthritis versus patellofemoral instability on the 
patient satisfaction rate.
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