
The results of a multi-surgeon, multi-implant series
of patellofemoral joint arthroplasties performed over
a ten year period are presented. All patellofemoral
joint arthroplasties performed from 1997 to 2006
were retrospectively reviewed using case notes,
radiographs and clinic appointments until their latest
follow-up period. 
One hundred and one arthroplasties in 91 patients
were followed up for an average period of 48 months
(range 6-96 months). The average age was 57 years
with female patients thrice as common as male
patients. There were 5 (5%) complications with 1 deep
infection and 4 stiff knees. Thirty five subsequent
procedures were performed in 28 patients including
arthroscopic debridement in 18, arthroscopic lateral
retinacular release in 8, tibial tuberosity transfer in 3,
manipulation for stiffness in 2, and revision to total
knee arthroplasty in 4 patients (3 for progression of
tibiofemoral osteoarthritis and 1 for infection).
The necessity of further surgeries in one third of the
study group suggests that close follow-up of these
patients is needed to address any concerns that can be
easily resolved.
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INTRODUCTION

Isolated patellofemoral osteoarthritis has long
been a common observation as an important source
of knee pain. McAlindon et al (9) reported isolated
symptomatic patellofemoral arthritis in 8% of
women and 2% of men over the age of 55 years. In
a recent radiographic study, Davies et al (3) noted

that the prevalence of isolated patellofemoral
arthritis was 9.2% of 206 knees in patients older
than forty years.

Various treatment options have been advocated
over the years with varying results. Most cases of
patellofemoral arthritis can be initially treated with
non operative management. This includes activity
modification, medications, weight control and
physical therapy. For non responsive cases, the
surgical options available are transposition/eleva-
tion of the tibial tubercle, drilling, realignment 
procedures, patellectomy, patellar resurfacing,
patellofemoral arthroplasty and total knee arthro-
plasty. 
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Our study aims to analyze the results of
patellofemoral joint arthroplasty performed at a sin-
gle centre over a ten year period and their follow-up
for a medium term period. The outcome measure
used is based on the necessity for further surgery in
the medium term and the incidence of revision to
total knee replacement.

MATERIALS AND METHODS

This study was a retrospective review of all
patellofemoral joint arthroplasties performed in the Knee
& Shoulder Unit at our hospital over a ten year period
from 1997 to 2006. The unit comprises seven specialist
surgeons, each with considerable experience in knee
arthroplasty and numerous trainee surgeons. One hun-
dred and one patellofemoral joint arthroplasties per-
formed in 91 patients were identified from the theatre
records. Three different implant models were used : the
Lubinus implant (Waldemar Link, Germany), the FPV
system (Wright Medical, UK) and the Avon system
(Stryker UK). All these implants were simultaneously
used as per the surgeon’s choice. All our initial arthro-
plasties were using the Lubinus implants. However we
have abandoned this and have been using the other two
implants for the past eight years.

In all cases, the case notes were reviewed and all data
collected as per a standard proforma. Preoperative and
postoperative weight bearing radiographs were reviewed
for signs of loosening, mechanical failure of the implants
and progression of tibiofemoral arthritis. All the bilateral
arthroplasties were staged procedures, with the interval
period ranging from 2-35 months.

RESULTS

One hundred and one patellofemoral arthroplas-
ties were performed in 91 patients in our centre.
The average age was 57 years with female patients
thrice as common as male patients. Clinical and
radiological evidence of isolated patellofemoral
joint arthritis were the indication in all patients. Up
to 86% of patients had symptoms and signs of pain
specific to the patellofemoral joint. These include
anterior knee pain, difficulty in maneuvering stairs,
and difficulty in getting up from a seated position,
positive patellar crepitus, positive patellar grind test
and positive Zohlen’s sign. Seven patients also had
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symptoms and signs of patellar subluxations and
maltracking. 

Standard weight bearing radiographs were taken
in antero-posterior, lateral and skyline views in all
cases. These showed evidence of severe (grade 3-4)
patellofemoral joint arthritis in 66% patients.
Radiographs of 40 patients also showed grade 1-
2 tibiofemoral arthritis. These were evidenced by
mild narrowing of the joint space, some squaring of
the femoral condyles or marginal osteophytes.
However none of these patients had any significant
tibiofemoral pain.

Previous surgeries were performed in all but
19 knees. The majority of them (58 knees) had
arthroscopic assessment and debridement, includ-
ing chondroplasty in 15 knees. Patellar realignment
procedures in the form of 23 lateral retinacular
release and 3 tibial tuberosity transfers were per-
formed. Eighteen of the knees had intra-articular
steroid injections for pain relief in the past.

A standard medial parapatellar approach was
adopted in all cases. The intra-articular joint condi-
tion of both tibiofemoral and patellofemoral joints
was assessed. Ligament stability and patellar track-
ing were also looked for. Intraoperative findings
confirmed grade 1-2 patellar osteoarthritis in 18%
and grade 3-4 in 82% of the knees. Grade 1-2
osteoarthritic changes in the trochlea in 36%, grade
3-4 in 58% and normal looking trochlea in 6%
knees were also noted. In the tibiofemoral joint,
70% were normal looking joint surfaces, 25% had
mild changes of osteoarthritis and 5% had moderate
osteoarthritis.

Three different implant models were used. A
total of 46 knees had the Lubinus implant
(Waldemar Link, Germany), 30 knees had the FPV
system (Wright Medical, UK) and 25 knees had the
Avon system (Stryker UK), based solely on sur-
geon’s preference. The average tourniquet time was
67 minutes (fig 1).

Seventy three percent of the knees did not war-
rant any additional procedure. However concomi-
tant lateral retinacular release was necessary in
23 knees to aid better patellofemoral tracking.
In 6 knees isolated well defined full thickness
cartilage defects were noted on the weight bearing
surfaces of the femoral condyles. These knees had a
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simultaneous osteochondral autograft transfer
system (OATS) procedure along with the patello-
femoral joint replacement (fig 2).

Postoperative inpatient stay was 7 days on an
average. However with the introduction of our
community based nursing scheme since the last
few years, the current average inpatient stay is only
3 days postoperatively. Patients were seen at
6 weeks, 6 months, one year postoperatively in the
outpatient department and then annually. The aver-
age duration of follow-up in our series was
48 months (range 6-96 months). No patients had
been lost to follow-up. During these visits, further
symptoms were elicited and a clinico-radiological
assessment was carefully performed. There was no
mechanical failure or loosening of any of the
implants radiologically.

Most patients regained a very good range of knee
movements following the arthroplasty. Twenty five
percent of patients lost the last ten degrees of flex-
ion of the knee and 5% of patients lost five degrees
of terminal extension. Four stiff knees were among
the complications noted. Of these 2 underwent
manipulation under anaesthesia. 2 patients did not
agree to undergo the same and chose to accept their
knee stiffness.

In total, 26 knees underwent arthroscopic assess-
ment for ongoing pain or instability following the
patellofemoral joint replacement and 8 of these
required a lateral retinacular release. Three of these
patients had recurrent patellofemoral maltracking
problems and needed a tibial tuberosity transfer.
Three patients had pain from progression of
tibiofemoral arthritis and this was severe enough to
need one stage revision arthroplasty to a total knee
replacement. The average time between the primary
and this revision was 39 months. There was one
staphylococcal infection of the prosthetic knee two
years after the procedure. This patient underwent a
two staged revision arthroplasty to a total knee
replacement, and is satisfied with the outcome.

Based on the subsequent procedures that were
felt necessary for symptomatic patients with
patellofemoral arthroplasty, 73 patients (72%) did
very well, not needing any further intervention.

Fig. 1. — Pre-operative and four year post-operative
radiographs for an isolated symptomatic patellofemoral
arthritic joint.

Fig. 2. — Patellofemoral replacement with concomitant
OATS grafting.



This does not include the two patients with stiff
knees who have accepted the minor disability.
Twenty eight patients needed 35 operative inter-
ventions in all, which included arthroscopic
debridement (18), arthroscopic lateral retinacular
release (8), tibial tuberosity transfer (3), manipula-
tion for stiffness (2) and revision to total knee
arthroplasty (4).

DISCUSSION

Isolated symptomatic patellofemoral arthritis
needs to be clinically and radiologically identified
accurately. The management plan would differ if
there is any element of symptomatic tibiofemoral
arthritis involved. Eighty six percent of our patients
in the study had symptoms specific to the
patellofemoral joint and none had any tibiofemoral
symptoms or signs. Lonner has suggested that
radiological evidence of mild tibiofemoral arthritis
can be accepted provided no tibiofemoral pain
exists on functional activities or physical examina-
tion, and the chondral degeneration observed at
previous arthroscopy or at the time of arthrotomy is
minimal (6).

In six knees, tibiofemoral osteoarthritis was
noted to be of moderate to severe grade and it was
debatable whether to proceed with a total knee
replacement. Since the lesions were all well demar-
cated and on the weight bearing femoral condyles,
a combination of the arthroplasty with an osteo-
chondral autograft transfer system (OATS) was 
performed. The average age of the patients in this
group was 48 years (36 to 59 years) at the time of
the procedure. This combination offers an alterna-
tive to more invasive options such as total knee
replacement in younger patients in whom it is
preferable to delay such a major surgery. A recent
study by Lonner et al (8) have shown good results
from this combination procedure.

Eighty percent of our patients had undergone
some previous procedures. Of these, 32% of them
had realignment procedures for maltracking of the
patella. It is our belief that excessive patellar mal-
tracking and large Q-angle need to be corrected to
avoid poor results. Eight patients had subsequently
a maltracking patella and underwent arthroscopic
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lateral release. Three of them did not improve and
for them a tibial tuberosity transfer was performed.
All these 8 patients had the Lubinus implant. There
is evidence in literature to show that some trochlear
designs such as the Lubinus implant have a particu-
larly high incidence of pain, snapping and instabil-
ity (11,12) compared to other implant models such as
the Avon implant (1). Our experience has evolved
over the years in the choice of these implants. All
our initial arthroplasties were done using the
Lubinus implant, an unconstrained anatomical
implant with a short and narrow trochlear compo-
nent. The patellar button articulates with the anteri-
or femoral surface in full extension before it
engages in the trochlear component. The sagittal
radius of curvature of the trochlear prosthesis is
obtuse. Implanting the prosthesis either flush with
the femoral trochlea or in slight flexion would result
in offsetting the distal or the proximal end of the
trochlear component (6). All these factors could
explain the high risk of impingement or patellar
clunking and maltracking associated with the
Lubinus implant. The Avon implant has a broad
symmetrical trochlear flange, which allows rela-
tively unconstrained movement of the patella in
extension (1). The trochlear groove narrows around
the arc of flexion so that the patella engages in the
groove and becomes more stable as the knee flexes.
The patellar component has a medially offset dome
of 3 mm to facilitate better tracking. The FPV
implant has similar features to the Avon prosthesis
in terms of a broad flange trochlear component with
a proportionate proximal extension and side deter-
mined components. However the trochlear compo-
nent sulcus angle is approximately 140 degrees
compared to 125 degrees for the Avon prosthesis
and 110 degrees for the Lubinus implant. This
closely approximates the average radiographic sul-
cus angle of 138 degrees (standard deviation
6 degrees). This improves the patellar tracking and
minimizes patellar instability. Of the three implants,
we found the FPV implant instrumentation to be the
most operator friendly and the least prone to errors
in implant alignment. We have been using the FPV
implant and the Avon implant for patellofemoral
arthroplasties more often in the past few years and
have abandoned the Lubinus implant.
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Based on subsequent surgical procedures for
symptomatic patellofemoral arthroplasties, the FPV
prosthesis has shown the best outcome in our series.
Out of the 30 FPV knees, only two (6%) needed
arthroscopic debridement in the short follow-up
period. Of the 25 knees with the Avon prosthesis,
six subsequent procedures were necessary in six
(24%) knees. These include arthroscopic debride-
ment in four, arthroscopic lateral retinacular release
in one and manipulation under anaesthesia for one
stiff knee. Twenty (43%) of the 46 Lubinus knees
required subsequent procedures like arthroscopic
debridement (12), arthroscopic lateral retinacular
release (7), tibial tuberosity transfer (3), manipula-
tion for stiffness (1) and revision to total knee
arthroplasty (4).

In our series, 28 patients underwent subsequent
procedures, including two manipulations for stiff
knees. In a study involving 85 patients, Blazina et
al (2) have shown that 35% of their patients under-
went at least one subsequent procedure at a mean
follow-up of 21 months. Kooijman et al (4) have
reported that 25% of their patients required second-
ary surgery for progressive tibiofemoral arthritis at
a mean of 15.6 years. In our study 26 knees under-
went arthroscopic assessment for their symptomatic
patellofemoral replacements (fig 3). In 23 patients
(88%), arthroscopy was a useful diagnostic tool and

in 14 patients (54%), arthroscopy proved to be suc-
cessful therapeutically. This suggests that though
patellofemoral replacements give rise to problems
subsequently, these can be easily addressed. We
therefore, believe that arthroscopy has a role as
the first line of management for symptomatic
patellofemoral arthroplasty.

Four patellofemoral replacements were revised
to total knee replacements. Three patients devel-
oped symptomatic tibiofemoral disease that failed
to improve from simpler measures like arthroscopic
debridement. Of these, one knee had a simultaneous
OATS graft performed for full thickness wear on
the medial femoral condyle. Subsequently the
patient underwent arthroscopic washout and a par-
tial medial menisectomy which did not relieve her
symptoms and at four years following the primary
replacement, a total knee replacement was per-
formed. The other two knees did not have any
symptoms or signs of tibio-femoral arthritis at pres-
entation and these articular surfaces were found to
be normal looking at the time of the arthroplasty.
The mean duration between the two procedures was
39 months and the mean age was 63 years. All the
knees had a Lubinus patellofemoral prosthesis. This
shows the importance of patient assessment and
ideal patient selection when patellofemoral replace-
ment is considered.

Fig. 3. — Arthroscopic image showing scar tissue at the superior aspect of the patellar button. This patient had pain and
‘clicking’ sensation in the knee following patellofemoral replacement. The fibrous scar tissue was successfully debrided
arthroscopically.
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a useful tool in both the diagnosis and management
of symptomatic patellofemoral joint arthroplasty.
Our study reiterates the importance of regular
follow-up of these patients in obtaining satisfactory
medium term results from patellofemoral joint
arthroplasty.
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The major failure mechanism reported from
patellofemoral arthroplasty is progression of
tibiofemoral arthritis. Kooijman et al (4) have
reported 86% good or excellent results at mean fol-
low-up of 17 years. A significant issue was progres-
sion of the disease, necessitating conversion to a
total knee arthroplasty. They conclude that a
patellofemoral joint arthroplasty should be com-
pared with operations such as high tibial osteotomy,
in which a successful outcome at ten years is
considered a good result. Because of long term
failure from progression of tibiofemoral arthritis,
patellofemoral arthroplasty may be considered an
intermediate procedure for selected patients with
patellofemoral arthritis (5). The results of revision to
total knee replacement reported in the literature are
good. Lonner et al (7) and Sisto et al (10) have
shown that the functional outcome from a revision
of a failed patellofemoral replacement to a total
knee replacement is not compromised.

Our study has a drawback in terms of lack of an
objective outcome score, and it is a retrospective
study. However this study is one of the largest series
of patellofemoral replacements reported, and all
were performed at one centre by multiple surgeons
using different implants. With the necessity of
further surgery as the outcome measure, 72% of
our patients are doing well, having not needed any
form of further intervention.
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CONCLUSION

The necessity of further surgeries in 28% of the
study group suggests that problems following
patellofemoral arthroplasty are quite common.
Close follow-up of these patients is needed to
address any concerns that arise. Arthroscopy can be


