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Patellar resurfacing in total knee arthroplasty (TKA)
remains controversial. This study evaluates the
results of resurfacing and non-resurfacing of the
patella. Fifty-six patients with osteoarthritis (OA) of
the knee were enrolled in a prospective randomised
clinical trial using a posterior-stabilised TKA.
Evaluations were done preoperatively and after 1, 3,
6, 12 and 24 months. Disease specific (Knee Society
Score or KSS) and functional (patella-related activi-
ties) outcomes were measured. Patient satisfaction
and anterior knee pain questionnaires were complet-
ed. No patients were lost to follow-up. No significant
differences were found between groups with regard
to the clinical part of the Knee Society score (KSS)
not even in obese patients, the ability of performing
daily activities involving the patellofemoral joint, and
patient satisfaction. Significant differences were
found regarding the functional section of the KSS,
passive flexion, anterior knee pain and patellar tilt
and subluxation. In conclusion, the authors believe
that, for the implant studied, patellar resurfacing can
be indicated.
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INTRODUCTION

The optimal treatment of the patella in primary
total knee arthroplasty (TKA) for osteoarthritis
(OA) remains unclear (13). In many early designs 
of total knee prostheses, the native patella was
maintained regardless of its condition or underly-
ing disorder. Anterior knee pain was a predominant

problem and prompted a movement toward patellar
resurfacing (16, 20, 40-42, 47).

Many surgeons argue that the patella should
always be resurfaced (18, 22, 29, 46, 50), because
resurfacing has a low complication rate, its results
are predictable, and the risk of anterior knee pain is
low (2, 34, 41, 42). 

Others contend that the clinical results of non-
resurfacing of the patella are similar to those of
resurfacing (5, 6, 10, 12, 15, 18, 24, 29, 37, 40), without
the added complications associated with resurfac-
ing (11, 30, 35, 43, 48, 52), such as postoperative ante-
rior pain, subluxation, dislocation, patellar fracture,
rupture of the quadriceps tendon or patellar liga-
ment, and patellar clunk (7, 8, 21, 23, 45).

Some surgeons selectively resurface the patella,
based on factors such as preoperative weight,
height, deformity, anterior knee pain, radiographic
changes, quality of the remaining patellofemoral
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cartilage, intraoperative tracking, and the feasibili-
ty of a patella resurfacing. Selective resurfacing has
become a popular method of treating the
patellofemoral joint in TKA (11, 29, 31, 52). The lack
of definitive prospective data has lead surgeons to
follow one of these three strategies : always resur-
face the patella, never resurface the patella, selec-
tively resurface the patella depending on the clini-
cal and intra-operative findings (49). 

Absolute indications for patellar resurfacing
include inflammatory arthritis and surgical proce-
dures performed primarily for a patellofemoral dis-
ease (28). Other relative indications include moder-
ate to severe patellofemoral involvement seen intra-
operatively or femoral components with a non-
anatomic trochlea .

The results of several randomised controlled
clinical trials (6, 10, 12, 18, 27, 29, 38, 46, 50, 52), have
failed to agree on the predictors of success and
functional outcome, in relation to patella manage-
ment. Three recently published series on this sub-
ject, with minimum follow-up intervals of two (50),
three (53), and five years (5, 6) came to diverging
conclusions (14). In 2001, Barrack et al (5) found no
difference in Knee Society scores (25) (overall,
pain, and function scores) at a minimum follow-up
of 5 years in 93 knees, with or without a resurfaced
patella, and concluded that postoperative anterior
knee pain may be a dynamic process related to sur-
gical factors other than resurfacing of the patella. In
contrast, Wood et al (53) studied a group of
220 knees in a randomised trial at minimum 3 years
follow-up and found that knees with resurfaced
patellae had considerably better clinical outcomes
for anterior knee pain and stair descent. They found
that resurfacing of the patellofemoral joint was still
associated with a 16% incidence of anterior knee
pain, and that 10% of resurfaced patellae required
revision because of a patellofemoral problem. In
2003, Waters and Bentley (50) reported the most
recent and currently largest randomised clinical
trial, with 474 knees observed for a minimum of
2 years. Similar to the study by Wood et al (53), this
study showed a considerable increase in anterior
knee pain (25.1% versus 5.3%, respectively) when
the patella was not resurfaced in contrast to a resur-
faced patella. In the Swedish Knee Arthroplasty

Registry database (44), more than 27,000 knees
were available for review between 1981 and 1995.
Satisfaction among patients with OA and rheuma-
toid arthritis was improved when the patella was
resurfaced during TKA. Therefore, although pre-
dictive factors for postoperative anterior knee pain
remain controversial, recent clinical studies have
shown favourable results with resurfacing the
patella.

The purpose of the current study is to report on
the clinical, radiographic, and functional results of
a randomised controlled clinical trial of patella
resurfacing versus non-resurfacing in 56 knees
using the NexGen prosthesis and after a minimum
follow-up of two years.

MATERIALS AND METHODS

A prospective, randomised clinical trial involving
patients having primary TKA was started in 2002 at our
institution to compare resurfacing versus non-resurfac-
ing of the patella in TKA. The study was explained to
each patient, and informed consent was obtained. Fifty-
six osteoarthritic knees were randomised for either
resurfacing or retention of the patella at the time of
TKA. Patients were assessed preoperatively, and at
1 month, 3 months, 6 months, 1 year, and 2 years.

Exclusion criteria included previous patellectomy,
inflammatory arthritis, patellar fracture, patellar insta-
bility, previous extensor mechanism procedures, high
tibial osteotomy, severe valgus or varus deformity
(> 15°), severe flexion contracture (> 15°), previous uni-
condylar knee replacement, and a history of septic
arthritis or osteomyelitis. Surgery was done by the same
senior surgeon (RF) or under his supervision.

Patient demographics were similar between the
groups, with regard to age, gender, preoperative
mechanical axis, Ahlback classification of OA and
alignment of the prosthetic components (table I). All
patients received the same type of cemented posterior-
stabilised TKA with in one group an all-polyethylene
(PE) dome-shaped patellar component (NexGen,
Zimmer, Warsaw, Indiana, USA) and a patelloplasty in
the non-resurfaced second group. Callipers were used to
measure the patellar thickness intra-operatively in an
attempt to restore the baseline composite height in all
resurfacing procedures.

Clinical assessment preoperatively and at follow-up
included the Knee Society clinical rating score. Specific
questions were added to evaluate the VAS (visual
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analogue scale) score for the patellofemoral joint
(table II). Clinical results were related to the body mass
index (BMI).

On preoperative and postoperative radiographs the
anatomical and mechanical axis, the Insall-Salvati Index
and patellar tilting were measured, and subluxation was
graded following Gomes et al (21). The position of the
prosthetic components and the prosthesis-bone interface
were determined using a standardised Knee Society
method (17). 

An independent samples t-test was used to compare
Knee Society rating scores, body weight, height, body
mass index (BMI), and ROM between patients with and
without resurfacing of the patella. Chi-square analysis
was used to compare the results of function and satis-
faction questionnaires, and the radiological results.

RESULTS

Knee Society Scores

The Knee Society Score can be divided into a
clinical and a functional part. The mean preopera-
tive total knee score was 80.5 for the unresurfaced
and 79.9 for the resurfaced knees, and at two years
follow-up 178.0 and 178.3 respectively (table III).

The mean clinical KSS score in the non-resur-
faced group increased from 30.3 preoperatively to
90.5 at final follow-up, and of the resurfaced group
from 30.2 to 91.6 (table IV). The functional pre-
and post-operative scores were 50.2 and 85.5 for
the non-resurfaced group, and 49.7 and 86.7 for the
resurfaced group (table V). The functional KSS
scores at 6 months follow-up differed significantly
(p = 0.034). Also mean passive flexion of the knee
at 6 months of follow-up was significantly different
between the two groups : 118° in the resurfaced
versus 103° in the unresurfaced group (p = 0.028). 

Within the unresurfaced group, body weight,
height and BMI were analysed to determine if they
were predictive to the development of anterior knee
pain (no patient experienced anterior knee pain at
2 years follow-up in the resurfaced group). There
was no relationship observed between developing
anterior knee pain and these factors. In fact, within
this group, the mean BMI was 27.21 for patients
with anterior pain vs. 27.3 for those without pain,
the mean height was 166.1 cm vs. 165.6 cm and the
mean weight was 75.1 kg for both groups.

Patient satisfaction and VAS scoring of
patellofemoral joint performance

In the two groups the scores raised from 2-3 pre-
operatively (0 = impossible, 10 = no problem) to 8-
9 : there were no significant differences between
the two groups (table VI).

Furthermore, 100% of the patients were satisfied
with the surgical operation.
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Table I. — Patients’ characteristics

Feature Patella unresurfaced Patella resurfaced

Number of cases 28 28
Mean age 73.6 (max 87 min 67) 74.6 (max 89 min 65)
Male : Female 8 :20 9 :19
Left : Right 15 :13 15 :13
Degree of arthritis (Ahlback) 3 (max 5 min 1) 3 (max 5 min 1)
Preoperative KA angle 1.3° valgus (15° valgus to 13° varus) 1.1° valgus (12° valgus to 10° varus)
Tibial component alignment (frontal plane) 1.3° varus (5° varus to 2° valgus) 0.3° varus (4° varus to 0°)
Femoral component alignment (frontal plane) 6.4° valgus (9° valgus to 5° valgus) 6° valgus (7° valgus to 5° valgus)
Mean follow-up 25.2 months (max 28 min 24) 25.6 months (max 29 min 24)

Table II. — Patellofemoral joint-related problems
(score on a visual analogue scale)

Problems in getting out of a car
Problems in getting up and down stairs
Problems in getting into a chair
Anterior knee pain
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Anterior knee pain

Preoperatively, 48 of 56 patients (85.7%)
declared to have anterior knee pain and postopera-
tively 40 (83.3%) were markedly relieved or had no
pain (table VII).

Patients with preoperative anterior knee pain had
lower KSS scores (mean score of 79.9 versus 97.3 :
p = 0.0094) ; but function was not accordingly dis-
turbed (40.4 versus 42.3). The KSS postoperative
score of patients with preoperative anterior knee
was not significantly different from those without
pain (164.6 versus 163.4).

Radiographic analysis

Patellar subluxation in the two groups was sig-
nificantly different. In the unresurfaced group 43%
of patients were in group I, 50% in group II, 3.5%
in group III and 3.5% in group IV. In the resurfaced
group the results were respectively : 78.5%, 21.5%,
0% and 0% (chi-square test : p = 0.016). Patellar
tilt was significantly different : in the unresurfaced
group the mean value for patellar tilt was 14°, ver-
sus 5° in the resurfaced group (p = 0.032).
Table VIII summarises these data.
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Table III. — Mean total KSS Score

Mean KSS Score (total)

pre op 1 m 3 ms 6 ms 1 y 2 ys 

Unresurfaced patella 80.5 132.8 166.2 172.4 174.0 178.0

Resurfaced patella 79.9 127.7 167.6 173 173.9 178.3

Table IV. — Mean clinical KSS Score

Mean clinical KSS Score

pre op 1 m 3 ms 6 ms 1 y 2 ys

Unresurfaced patella 30.3 76.5 87.6 90.3 90.3 90.5

Resurfaced patella 30.2 73.6 87.2 90.4 91.3 91.6

Table V. — Mean functional KSS Score

Mean functional KSS Score

pre op 1 m 3 ms 6 ms 1 y 2 ys

Unresurfaced patella 50.2 56.3 78.6 82.1 84.0 85.5

Resurfaced patella 49.7 54.1 80.4 83.7 85.8 86.7

Table VI. — Patellofemoral joint-related performance

Getting out of a car Getting into a chair Getting up/down stairs

pre op 1m 3m 6m 1y 2ys pre op 1m 3m 6m 1y 2ys pre op 1m 3m 6m 1y 2ys

Unresurfaced
patella

2.7 3.2 4.5 6.2 7.9 8 2.8 3.6 4.7 6.7 7.4 8.1 3.2 3.8 5.1 7.6 8.2 8.4

Resurfaced
patella

2.5 3.1 4.4 6.0 7.7 7.9 2.7 3.3 4.7 6.2 7.0 8.2 3.1 3.9 4.9 7.4 7.8 8.4
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During the limited follow-up period, we found
no radiolucencies at the cement-implant interface.

DISCUSSION

The decision whether to resurface the patella or
not still remains one of the most controversial and
debated aspects of TKA. Different options such as
always resurfacing, resurfacing in some cases and
never resurfacing are defended (31, 39). Most sur-
geons tend to resurface the patella in primary
patellofemoral arthritis in aged patients, in severe
patellar damage, in case of mal-tracking and in
case of rheumatoid arthritis, and recommend not to
resurface when the patella is small, thin and osteo-
porotic, in order to avoid patella fracture.

Keblish et al (29), using the LCS knee, compared
bilateral TKA with a patellar component on one
side and no replacement on the other and found no
difference in clinical results between the two sides.
Burnett et al (14) did not find significant differences
between TKA’s with resurfaced and non-resurfaced
patellae as to revision rates, KSS scores, patient
satisfaction, anterior knee pain, patellofemoral and
radiographic outcomes. Barrack et al (3, 5) noted
that a higher incidence of late-onset anterior knee
pain was seen when resurfacing was performed. On
the other hand, Enis et al (16), with the Townley
implant, noted that patients preferred the resur-
faced side, while Mayman et al (36), in 100 patients
treated with the Anatomic Medullary Knee, noted
better results in the resurfaced group regarding
patient satisfaction and anterior knee pain with

walking and stair climbing. Forster (19), in a meta-
analysis of three randomised controlled studies,
found no differences between the two groups in
terms of revision, but reoperation for patello-
femoral problems was significantly more likely in
the unresurfaced group.

The results of older reports are not useful in
actual decision making : different indications and
pathologies were included in the same protocol,
studies were not randomised and prospective,
results are design dependent and reliable only for
the type of prosthesis studied and finally the design
of the prostheses has changed dramatically.

Prerequisites for a well-functioning patello-
femoral joint are : a properly designed femoral
component with a deep, well oriented trochlear
groove and an elevated lateral flange, a well posi-
tioned femoral component, proper positioning of
the tibial component in rotation, adequate ligament
balance in a well-aligned leg and a normally track-
ing extensor mechanism. The importance of “patel-
la-friendly” femoral components designed with a
more anatomic patellofemoral groove which may
offer less point loading and better tracking is well
stated in recent papers by Burnett et al (13) and by
Bourne et al (9). Also Whiteside et al (51), in a lab-
oratory and clinical study, stated the importance of
the designs of the femoral component in three dif-
ferent implants for the unresurfaced patella, argu-
ing that, given an appropriate trochlear geometry,
patellofemoral function can be excellent with the
unresurfaced patella articulating with the metal
component.
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Table VII. — Anterior knee pain

Pre op 1 m 3 m 6 m 1 y 2 ys

Unresurfaced 22 5 6 6 8 6

Resurfaced 26 2 2 1  1 0

Table VIII. — Radiological results

Patellar subluxation Mean Patellar tilt

grade 1 (< 20%) grade 2 (20-40%) grade 3 (40-60%) grade 4 (> 60%)

Unresurfaced patella 12 43% 14 50% 1 3.5% 1 3.5% 14° (max 20° min 0°)

Resurfaced patella 22 78.5% 6 21.5% 0 0% 0 0% 5° (max 12° min 0°)
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Using an implant with a deep and congruent
trochlea design, more compatible with the native
patella, Kulkarni et al (32) had excellent outcomes
with and also without a patellar component ; the
incidence of anterior knee pain was similar for both
groups. This means that, at least with some types of
implants, patellar resurfacing could be unneces-
sary, as stated in recent reviews (3, 5, 14, 51). 

The aim of our study was to find out the best
solution regarding our implant (NexGen), since the
literature provides no results. We found similar
mean clinical KSS scores in the two groups even in
obese patients, similar ability to perform daily
activities involving the patellofemoral joint, and
similar patient satisfaction, although there were
significant differences as to the functional KSS
score, range of passive flexion, anterior knee pain
and patellar tilt and subluxation, in favour of patel-
la resurfacing. Although Wood et al (53) determined
that weight, but not BMI, was a significant factor
for developing anterior knee pain, we have not
found any correlation between anterior pain and
weight, height or BMI ; similar findings have been
reported in the study of Burnett et al (14).

Our data suggest that, with this particular
implant, patella resurfacing improves ROM and
lessens anterior pain, but without any benefit for
activities requiring knee flexion superior to 100°
(getting up and down stairs, seating and getting out
of a car), presumably because the non-resurfaced
group had sufficient passive flexion to perform
these activities without problems.

In conclusion, we believe that with the type of
implant used in this series (Nexgen), the gain in
range of motion and the decrease in anterior pain
noted after two years in the resurfaced group, are
arguments in favour of patellar resurfacing.
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