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Abstract
Background: Severe isolated patellofemoral osteoarthritis is usually treated by total knee arthroplasty
(TKA) in the majority of the world but patellofemoral arthroplasty (PFA) has been a viable alternative for
many years although there have been concerns about implant longevity. The purpose of this research
was to compare the clinical outcome of patients with isolated patellofemoral osteoarthritis who received
PFA or TKA.

Methods: From January 2015 to December 2017, 42 patients with isolated patellofemoral osteoarthritis
who received PFA were included in the PFA group. In this period, a matched cohort of 42 patients with
isolated patellofemoral osteoarthritis who received TKA (TKA group) was chosen for comparison. The
results of the two groups were compared before surgery and at last follow-up using Tegner Activity Scale,
Range of motion of the knee, Oxford Knee Score and Short Form 36 Health Survey. Differences were
considered statistically signi�cant at p < 0.05.

Results: The mean follow-up time was 3.5 ± 0.3 and 3.4 ± 0.3 years in the PFA and TKA groups (p = 0.13),
respectively. No signi�cant difference in preoperative knee scores were found between the two groups (p
> 0.05). However, postoperative, compared with Tegner Activity Scale, Range of motion, Oxford Knee
Score and Short Form 36 Health Survey, the PFA group performed signi�cantly better results (p < 0.05).
The Kaplan-Meier implant survivorship with 95% con�dence intervals was 94.12 % in the PFA group and
94.74% in the TKA group (p = 0.49).

Conclusions: The patients with isolated patellofemoral osteoarthritis who underwent PFA had shown
better clinical outcomes and higher quality of life. We believed that for the treatment of isolated
patellofemoral osteoarthritis, the PFA was a less invasive procedure with improved patient satisfaction
and range of motion at medium term follow-up.

Background
The typical characteristics of isolated patellofemoral osteoarthritis (PFOA) are anterior knee pain,
stiffness and impaired function [1]. Epidemiological studies have shown that about 10% of people over
40 years old are affected by the PFOA [2]. Isolated degeneration of the patellofemoral joint was also
reported in 11% of men and 24% of women over 55 years of age with symptoms of knee arthritis [3].
These patients are usually younger, more active and have higher knee requirements [4]. The wear of end-
stage PFOA often involving femoral trochlea, patellar facet, or both. The pathological factors of
patellofemoral articular degeneration are various, besides the joint diseases related to aging and trauma,
trochlear dysplasia is also an inducing factor [5]. In addition, femoral anteversion and patellar instability
also aggravate the progress of PFOA [6]. However, the treatment for isolated PFOA is still controversial
and challenging, especially in relatively younger patients.

Autogenous chondrocyte implantation, bone and/or soft tissue reconstruction, tibial tubercle osteotomy,
and other operations may alleviate early symptoms and delay the progress of the disease, but in the long
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run, the situation is worrying [7]. Therefore, especially in the end-stage of isolated PFOA, the main surgical
intervention is arthroplasty [8]. For the treatment of isolated PFOA, the selection of patellofemoral
arthroplasty (PFA) or total knee arthroplasty (TKA) is still controversial. More than 85% of TKA patients
will get good postoperative results, but their satisfaction is not always as expected [9]. In contrast, the
PFA can retain the intact tibiofemoral bone, and compared with the failed TKA, it allows faster recovery
and simpler revision [10]. With the development of more and more anatomical PFA prosthesis designs, it
can achieve better clinical results, higher patients satisfaction and prosthesis survival rate [11]. In the
past four years, the second generation Zimmer gender PFA has been the most widely used patellofemoral
prosthesis in Australia, with a 3-year cumulative revision rate of 5.3% [12]. As obesity and exercise-related
injuries are expected to increase, more and more patients will need knee arthroplasty. For the treatment of
isolated PFOA, the choice between PFA and TKA is still challenging for surgeons, because of the balance
of the potential bene�ts of PFA with the concern of higher revision rates.

Therefore, the purpose of this comparison research is to compare the clinical outcomes and quality of life
of patients between PFA and TKA groups. It is assumed that patients with isolated PFOA who received
PFA had better postoperative results than patients with isolated PFOA who received TKA.

Methods
Institutional Review Board Approval was obtained before the study commenced. From January 2015 to
December 2017, 42 patients with isolated PFOA who received PFA were included in PFA group. Matching
at a 1:1 ratio based on age, sex, body mass index (BMI), follow-up time, we selected 42 patients with
isolated PFOA who received TKA (TKA group) for comparison. Radiologically, the patellofemoral joint had
to bone-on-bone contact on a skyline view and the tibiofemoral joint had to preserve joint lines on a
positive weight-bearing view of the knee (Figure.1). Intraoperative �ndings of signi�cant tibiofemoral
osteoarthritis resulted in exclusion from the study [13]. During the last follow up, radiographs were taken
to assess the tibiofemoral osteoarthritis progression or implant loosening. Evaluation of trochlear
dysplasia by Dejour classi�cation [14]. All operations were performed in our center by the same senior
orthopaedic surgeon using the same surgical techniques.

Surgical technique
In both groups, as described by Odgaard et al [15], the PFA was performed through a standard medial
parapatellar approach. But, in our study, the patella were not replaced, instead the patellar surface was
only reshaped to �t the prosthesis. All PFA prostheses used the Zimmer Gender Solutions PFA (onlay,
Zimmer Inc, Warsaw, IN, USA) and all the TKA prosthesis used the cruciate-retaining mobile bearing
implant (LINK, Germany, Gemini MK II). All patients received the same postoperative pain control and
rehabilitation programs.

Outcome evaluation
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Assessments were performed by a senior orthopaedic surgeon who was not part of the intial operating
team for the PFA or the TKA. All patients were required to use the Tegner activity scale (TAS) to de�ne
their activity level before and at the last follow-up [16]. TAS assesses activities in daily life, entertainment
and competitive sports at a scale of 0 to 10. Range of motion (ROM) of the knee was evaluated by
goniometer.

The Oxford Knee Score (OKS) was assessed before surgery and at last follow-up. The OKS provides a
brief and accurate scale for the self-assessment of preoperative and postoperative knee function
outcomes. This system includes 12 questions that assess patient movement and pain, with a maximum
score of 48 (for every question, 0 was the worst and 4 was the best).

The Short Form 36 Health Survey (SF-36) was assessed before surgery and at last follow-up. The SF-36
was evaluated for subjective patients’ outcome [17]. SF-36 is a common questionnaire for patients to
report, which is used to investigate QOL related to health. It has two summary scores, physical
component summary (PCS) and mental component summary (MCS), and ranges from 0 to 100 points.
High SF-36 scores denote good health, on the contrary, low scores represent a poor health status of the
respondent.

Statistical analysis
Normality of continuous variables were checked with Shapiro-Wilks test. If the data were normally
distributed, the two groups were compared using student t-test; on the contrary, a non-parametric test was
selected. Categorical variables were checked with chi-square test or Fisher’s exact test. The data were
analyzed with SPSS 19.0 (SPSS, Chicago, Illinois, USA). Differences were considered statistically
signi�cant at p < 0.05. Implant survivorship was estimated using the Kaplan-Meier method with 95%
con�dence intervals (CI).

Results
No statistically signi�cant differences were found between the PFA and TKA groups by the
presence/absence of trochlear dysplasia (p = 0.48)(Table 1). There were no statistically differences in
regard to age (p = 0.48), gender (p = 0.81), BMI (p = 0.36), and the mean follow-up time was 3.5 ± 0.3 and
3.4 ± 0.3 years (p = 0.13) between the two groups (Table 2).

In the two groups, no differences were found in the median TAS, ROM and OKS scores before surgery.
However, at the last follow-up, the median TAS of PFA patients was signi�cantly higher (p = 0.03) than
TKA patients. The mean ROM of PFA group (117.2° ± 10.3) at the last follow-up was signi�cantly better
than the TKA group, (108.7° ± 14.2, p = 0.02)

The mean OKS score was statistically signi�cantly better in the PFA (39.4 ± 3.1) than the TKA group (
36.9 ± 3.4, p = 0.04) at the last follow-up, although this does not exceed the minimal clinically important
difference for the OKS of 3 points. In the PFA group, the SF-36 results showed that both the physical
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component score (33.6 ± 11, 34.1 ± 10, p = 0.03) and mental component score(52.6 ± 8.3, 48.1 ± 16.2, p =
0.02) achieved better results than in the TKA group (Table 3).

The postoperative complications between the two groups are listed in Table 4. In the PFA group, 1 patient
underwent revision because of persistent anterior knee pain. In the TKA group, one patient underwent
revision because of periprosthetic fracture, and three patients had persistent anterior knee pain (2.4 % vs
7.1 %, p = 0.64), but no revision was performed. During the last follow-up, excluding revision patients, no
clinical or radiological signs of prosthetic loosening were found in the PFA group (Figure. 2). At 4 years,
due to any cause, keeping revision as an endpoint, the Kaplan-Meier implant survivorship with 95%
con�dence intervals was 94.12 % in the PFA group and 94.74% in the TKA group, there was no notable
difference between the two groups (p = 0.49) (Figure 3).

Discussion
The most important �nding of this research was that the patients with isolated PFOA who received PFA
achieved better clinical outcomes and higher quality of life than patients with isolated PFOA who received
TKA. As far as we know, few studies compared the two procedures of patient reported outcomes and
quality of life.

In this study, our primary indications for PFA surgery were based on clinical symptoms, examination
�ndings, and radiographic evidence of isolated PFOA. Great strength is transmitted through the
patellofemoral joint, especially the anterior knee pain when going down stairs or downhill, which is a key
symptom [18]. Anterior knee pain is closely related to isolated PFOA when it is the main appeal [19]. The
positive results of patellar grind test and patellar facet pain all support the diagnosis. Radiographic
evidence of PFOA with well maintained tibiofemoral components is a key indicator. Patients diagnosed
with trochlear dysplasia had the best results after PFA surgery [20]. An excellent scholar [21] proposed
that those with trochlear dysplasia or patellar fracture may be more suitable candidates for PFA, with less
chance for progression of tibiofemoral arthritis. In our study, most of the patients in each group showed
patellar alta and trochlear dysplasia on preoperative radiographic imaging. These two conditions were
common in patients with patellar instability, which might aggravate the development of PFOA. In the
present study, these patients achieved better clinical results and higher quality of life after surgery
compared with patients who received TKA.

Although PFA has existed for 30 years, it is still controversial because of the high failure rate in the early
design of trochlear prosthesis [22]. The improved second generation of PFA, such as Zimmer PFA [12],
which achieved better clinical results and higher prosthesis survival. We found that the new implant jigs
developed for this prosthesis was easy to use, accurate and reproducible. No complications related to the
design of the prosthesis occurred in the trochlear or patellar side. In general, early failure of all PFA
implants is related to patellar instability or patellar maltracking, while long-term failure is related to the
progression of tibiofemoral OA [23]. Errors in surgical techniques are also one of the causes of early
failure in PFA [24]. The similar results can be found in our study. However, in all of the PFA revisions, the
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conversion was very simple and was performed using non-stemmed TKA implant. For the second
generation of PFA implants, other authors have noted the ease of conversion to TKA [25, 26].

Although the survivorship and postoperative results of the current second-generation prosthesis have
made great progress, some scholars still believe that TKA is suitable for isolated PFOA. Lonner et al. [27]
followed an average of 7.9 years of 32 TKAs in patients under 40 years or younger, and showed that 91%
of patients achieved excellent objective results. Vasta et al. [28] showed that the survivorship of TKA for
isolated PFOA is 99.5% at a mean follow-up of 42.7 months. However, in terms of the Knee Society Score,
50% of the patients achieved poor functional results. In addition, 52% of TKA patients reported limited
functional activity (playing tennis, carrying loads, turning, lateral movement),while only 22% of the age-
matched patients felt knee comfort [29]. For the treatment of isolated PFOA, up to 7–19% of patients
reported residual anterior knee pain [30]. Engh [31] studied the impairment of knee ligament balance,
stability, and kinematics of the knee at the sacri�cing of anterior cruciate ligament in TKA. Most
published studies suggest that patients who received PFA are younger, and TKA may not be a good
choice [32]. In addition, PFA can conserve bone, preserve the tibiofemoral joint, meniscus and ligament,
and the postoperative rehabilitation time is shorter, thus improving the knee joint kinematics [33, 34].

Leadbetter et al. [35] made gait analysis in PFA showed that the correction of preoperative pathological
pattern was close to the normal knee kinematics, and the improvement was slightly better than TKA.
Ackroyd et al. [36] followed 306 PFA for 5 years, the survival rate of the prosthesis was 96.4%, and the
clinical score was signi�cantly improved. Leadsetter et al. [37] showed in a multicenter study that 84% of
the patients receiving PFA had excellent results, and 90% of them without pain. Another study showed
that the incidence of anterior knee pain is 19% in patients with isolated PFOA who received TKA [38]. The
similar results can be found in our study as well. In our study, the patients with isolated PFOA who
received PFA achieved signi�cantly better results in TAS, ROM, OKS and SF-36 scores. These might
contribute to the patient's higher willingness and motivation in the rehabilitation process, which could
lead to excellent clinical results observed in present study.

One of the limitations of this research is the relatively small sample size and retrospective design.
Another limitation is that only short-term to medium-term follow-up can be conducted now, and further
follow-up of patients is needed to prove the long-term advantages of PFA. With the lapse of time, the
progression of arthritis in the rest of the joint may result in impaired outcomes.

Conclusion
The patients with isolated PFOA who underwent PFA had shown better clinical outcomes and higher
quality of life. We believed that for the treatment of isolated PFOA, PFA was a less invasive procedure
with improved patient satisfaction and range of motion at medium term follow-up.
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Tables
Table 1. Incidence and Severity of Trochlear Dysplasia between the two groups 

Grade of Trochlear Dysplasia PFA Group TKA Group p value

A 14 (33.3%) 16 (38.1%) -
B 10 (23.8%) 11 (26.2%) -
C 8(19%) 5 (11.9%) -
D 3(7.1%) 2(4.7%) -

Total 35/42 (83.3%) 34/42 (81%) 0.48

PFA, patellofemoral arthroplasty; TKA, total knee arthroplasty.

 
Table 2. Patient demographics in the two groups 

  PFA Group(n = 42) TKA Group(n = 42) p value

Age(years) 60±6.9 59.2±6.8 0.48
Sex, n (%)     0.81

Female 31 73.8% 30 71.4% -
Male 11 26.2% 12 28.6% -

BMI(kg/m2) 27.8 ± 2.2 28.1 ± 2.6 0.36

Follow-up(years)  3.5 ± 0.3 3.4 ± 0.3 0.13

PFA, patellofemoral arthroplasty; TKA, total knee arthroplasty;  BMI, body mass index;
mean±standard deviation.
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Table 3. The clinical and functional outcomes in the two groups 

  PFA Group
(n = 42)

TKA Group
(n = 42)

p value

TAS [median(min–max)]
Preoperative 2 (1–4) 2 (0–4) 0.17
Last Follow-up  4 (2–6) 3(1–6) 0.03
OKS
Preoperative 19.2 ± 2.6 17.9 ± 2.2 0.24
Last Follow-up  39.4 ± 3.1 36.9 ± 3.4 0.04
ROM
Preoperative 103.6 ± 14.6 104.2 ± 11.4 0.41
Last Follow-up  117.2 ± 10.3 108.7 ± 14.2 0.02
Short-Form 36
Physical Component Score 33.6 ± 11 34.1 ± 10 0.03
Mental Component Score 52.6 ± 8.3 48.1 ± 16.2 0.02

PFA, patellofemoral arthroplasty; TKA, total knee arthroplasty; TAS, Tegner Activity Scale;
OKS,Oxford Knee Score; ROM, range of motion; mean±standard deviation.

 

 

Table 4. The postoperative complications in the two groups 

  PFA Group TKA Group p value

Patellar maltracking, n (%)  1(2.4%) 2(4.8%) 0.56

Superficial infection, n (%)  1(2.4%) 1(2.4%) 1

Postoperative stiffness, n (%) 1(2.4%) 3(7.1%) 0.64

anterior knee pain, n (%) 1(2.4%) 3(7.1%) 0.64

Any revision, n (%) 1(2.4%) 2(4.8%) 0.56

PFA, patellofemoral arthroplasty; TKA, total knee arthroplasty.

 

Figures
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Figure 1

Preoperative radiographs of the knee showing PFOA: positive view, lateral view and skyline view.

Figure 2

Postoperative radiographs following the Zimmer PFA: positive view, lateral view and skyline view.



Page 13/13

Figure 3

The Kaplan-Meier implant survivorship curve of patients between the two groups


