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Should the Patella be Resurfaced in Primary Total
Knee Arthroplasty? An Evidence-Based Analysis
R. Michael Meneghini, MD
Abstract: Whether or not to resurface the patella in primary total knee arthroplasty
remains controversial. Advocates for leaving the patella unresurfaced cite avoidance
of complications that include patella fracture, avascular necrosis, patella tendon
injury, and instability. Proponents of routine patella resurfacing cite the occasional
need for secondary resurfacing procedures and the increased incidence of anterior
knee pain in patients with unresurfaced patellae as a cause for concern with leaving a
patella unresurfaced during knee arthroplasty. In addition, some advocate selective
patellar resurfacing based on patient factors such as quality of the articular cartilage
and patellofemoral congruence at the time of surgery. This review will discuss
the available literature on patellar resurfacing through an evidence-based analysis.
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Despite the excellent clinical success of total knee
arthroplasty, controversy remains concerning
whether or not to resurface the patella. Confound-
ing the issue is the incidence of anterior knee pain
that occurs with variable and unpredictable fre-
quency after total knee arthroplasty. Furthermore,
patellar complications in total knee arthroplasty
continue to occur and constitute a frequent cause of
revision in an otherwise successful and predictable
surgical procedure. A variety of complications have
been attributed to resurfacing of the patella and
include avascular necrosis, patellar fracture, patella
tendon injury, aseptic loosening, and polyethylene
wear of the patella component. These complications
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have been associated with difficult revision proce-
dures [1,2]. These problems have led some surgeons
to avoid routinely resurfacing the patella in total
knee arthroplasty. Some surgeons, however, advo-
cate resurfacing of the patella in nearly all cases to
minimize the well-documented need to eventually
resurface the patella in almost 10% of cases [3].
Finally, some surgeons have advocated selective
resurfacing of the patella based on patellar bone
stock, patellar shape, articular cartilage character-
istics, and host factors [4]. However, the routine
adoption of selective patellar resurfacing by sur-
geons is compromised by the unpredictable ability of
assessing the articular cartilage as a predictor of
successful outcome [5].

Because of this confusion, there have been a
significant number of studies and peer-reviewed
publications on the outcomes of resurfaced vs
unresurfaced patellae in total knee arthroplasty
surgery. The goal of this review was to assimilate
and summarize the evidence-based literature that
is available to date and discuss the outcomes
inherent in those studies relevant to the clinical
practice of the knee arthroplasty surgeon. The
focus of this evidence-based analysis will be on the
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outcomes of anterior knee pain, reoperation,
secondary resurfacing, and patient satisfaction
after total knee arthroplasty with and without
patellar resurfacing.
Prospective, Randomized Studies

There is consensus in the medical and scientific
communities that the gold standard for scientific
evaluation and analysis of intervention outcomes is
a prospective and randomized controlled clinical
trial. There have been several prospective, rando-
mized trials involving resurfaced vs unresurfaced
patellae in total knee arthroplasty [5-10]. However,
a limitation of many of these studies is inherent in
the relatively small numbers that may not have been
sufficiently powered to determine the difference in
patient outcomes between the 2 groups of patients,
in addition to having confounding variables of
patient and surgeon factors.
One subset of these randomized, prospective

trials worth noting includes patients undergoing
bilateral knee arthroplasty [7,9,11]. The scientific
strength of these studies is improved by perform-
ing 1 knee arthroplasty with patellar resurfacing
and the other knee without patellar resurfacing in
the same patient, thus providing an internal
control to minimize confounding variables that
occurs between patients. In a study by Enis et al
[11], 25 patients with advanced patellofemoral
osteoarthritis who underwent bilateral total knee
arthroplasty demonstrated superior pain relief and
strength in the resurfaced group. Keblish et al [9]
found no difference in patient outcomes in those
undergoing bilateral mobile-bearing total knee
arthroplasty with and without patellar resurfacing.
The outcome measures reported were patient
subjective preference, ability to ascend and des-
cend stairs, and the incidence of anterior knee
pain; however, a study limitation was that only 30
of 52 patients were available for the mean 5-year
clinical follow-up [9]. In a more recent published
report, Burnett et al [7] conducted a randomized,
prospective trial of patellar resurfacing vs non-
resurfacing in 32 patients who underwent bilateral
total knee arthroplasty. At a minimum 10 years
follow-up, there was no difference with regard to
range of motion, patient satisfaction, revision rates,
and anterior knee pain between knees. In addi-
tion, 37% of patients preferred the resurfaced
knee, 22% of patients preferred the nonresurfaced
knee, and 41% of patients stated they had no
preference [7]. Despite these studies incorporating
an internal control and being randomized and
prospective, the results remain somewhat conflict-
ing and are limited by the small patient numbers.
Meta-Analysis Outcome Studies

The scientific merit of a meta-analysis is to
accumulate data from a large number of con-
trolled and randomized studies to determine the
effects on functional outcomes after an interven-
tion. Therefore, well-constructed and well-per-
formed meta-analysis reports can provide
valuable insight toward making evidence-based
decisions with regard to intervention and expected
outcomes. In regard to patellar resurfacing in total
knee arthroplasty, there are 3 such meta-analyses
that have been published in the literature
[3,12,13]. Nizard et al [12] performed a meta-
analysis of patellar resurfacing in 1490 knee
arthroplasties from 12 prospective, randomized
studies available in the peer-reviewed literature.
The authors found an increase risk for reoperation
for unresurfaced patellae of 0.43 with an
increased incidence of reoperations for patellofe-
moral problems in 6.5% of the 756 unresurfaced
patellar knees compared with only 2.3% of 738
resurfaced patellae [12]. Likewise, the relative risk
of anterior knee pain was increased at 0.39 in the
unresurfaced patellae involving the 7 studies that
reported that outcome. The cumulative incidence
of significant anterior knee pain was 22.3% of 587
knees in the unresurfaced group compared to
7.6% of the 568 knees in the resurfaced group.
Finally, the authors reported an increased relative
risk of 0.43 for knee pain during stair climbing in
those patients with unresurfaced patellae com-
pared with those that were resurfaced. However,
it should be noted there was no discernable
difference with regard to patient satisfaction in
the four pooled studies within the meta-analysis
[12] (Table 1).

Parvizi et al [3] published a comprehensive
meta-analysis, which concluded that failure to
resurface the patella may result in more knee
pain and secondary surgery. In their analysis of
14 prospective, randomized studies comparing
patellar resurfacing in total knee arthroplasty,
the authors evaluated anterior knee pain, the
incidence of secondary resurfacing, and patient
satisfaction in 744 resurfaced patellae and 775
unresurfaced patellae. The meta-analysis revealed
a lower relative risk of anterior knee pain in
the resurfaced group compared with the unre-
surfaced group (P = .01) using a random-effects
model to reduce the effect of population



Table 1. Recent Published Reports on Resurfacing Vs Unresurfacing the Patella in Primary Total Knee Arthroplasty

Author Year Journal Study Type No. of Knees Analyzed Key Findings and Outcome

Waters et al [5] 2003 JBJS-Am Prospective, randomized 514 25% anterior knee pain in unresurfaced
group vs 5% in resurfaced group

Barrack et al [6] 2001 JBJS-Am Prospective, randomized 118 No difference in outcomes and pain
between groups

Feller et al [8] 1996 JBJS-Br Prospective, randomized 40 Better stair climbing ability in unresurfaced
patella group

Wood et al [10] 2002 JBJS-Am Prospective, randomized 220 Patella resurfacing group superior in pain,
stair descent

Burnett et al [7] 2007 CORR Prospective, randomized 64 (bilateral TKA in
32 patients)

No clinical difference between groups

Keblish et al [9] 1994 JBJS-Br Prospective, randomized 104 (bilateral TKA in
52 patients)

No difference in clinical outcomes and pain
(only 30 patients available for follow-up)

Enis et al [11] 1990 CORR Prospective, randomized 50 (bilateral TKA in
25 patients)

Superior pain relief and strength in
resurfaced knees

Parvizi et al [2] 2005 CORR Meta-analysis 1519 Anterior knee pain greater in
unresurfaced group

Nizard et al [12] 2005 CORR Meta-analysis 1490 Increased risk of anterior knee pain,
reoperation in unresurfaced group

Pakos et al [13] 2005 JBJS-Am Meta-analysis 1223 Increased risk of anterior knee pain,
reoperation in unresurfaced group

TKA indicates total knee arthroplasty.
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heterogeneity. With regard to patient satisfaction,
upon accounting for heterogeneity between
groups, a random-effects model revealed no
statistically significant difference in patient satis-
faction between groups. Finally, the meta-analy-
sis revealed no difference in the relative risk for
revision surgery between groups. However, 40
(8.7%) of 775 of nonresurfaced patellae required
secondary resurfacing [3].
In a meta-analysis of 1223 knees in 10 prospec-

tive, randomized studies from 1995 to 2003, Pakos
et al [13] evaluated the risks of reoperation and
anterior knee pain in knees with and without
patellar resurfacing after total knee arthroplasty.
Studies on bilateral knee arthroplasty were
excluded from this meta-analysis. The authors
reported that the risk of reoperation was reduced
by 4.6% (95% confidence interval [CI], 1.9%-
7.3%) in the patellar resurfacing arm compared
with the unresurfaced patellae. This implies that
one would have to resurface approximately 22
patellae (CI, 14-52) to prevent 1 reoperation.
Patellar resurfacing also reduced the absolute risk
of postoperative anterior knee pain by 13.8% (CI,
6.4%-21.2%) compared to those knees with
resurfaced patellae. This risk reduction implies
that a surgeon would have to resurface 7 patellae
(CI, 5-16) to prevent 1 case of postoperative knee
pain [13]. The authors concluded that although the
effects of resurfacing the patella are modest in
magnitude, the effects are clinically important due
to the large pooling of data afforded by the meta-
analysis [13].
Selective Patellar Resurfacing

One of the limitations in the meta-analysis reports
discussed previously is that the analysis compared
trials that either resurface or do not resurface the
patella based on a random choice, as opposed to a
decision algorithm based on a propensity for im-
proved clinical success. Some authors have advo-
cated selective patellar nonresurfacing based on
patient factors that include viable cartilage without
evidence of eburnated bone, adequate patellofe-
moral congruence, young patient age, normally
shaped patella of adequate thickness, and without
crystalline or inflammatory synovitis [4,14,15]. Kim
et al [4] reported a retrospective review of 49 total
knee arthroplasties that underwent selective non-
resurfacing with a minimum clinical follow-up of 10
years. The authors reported 97.5% success final
follow-up with 20% of patients complaining of mild
anterior knee pain and only 1 (2.5%) patient
requiring a secondary resurfacing procedure [4].
Conclusions

The decision to resurface the patella at the time of
total knee arthroplasty remains controversial. How-
ever, with review of multiple meta-analysis studies
that invoke the scientific strength of a large quantity
of pooled data, some conclusions can be drawn.
First, when considering whether to make a random
decision of resurfacing or not resurfacing at total
knee arthroplasty, the risk of requiring a reoperation
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or secondary resurfacing procedure is increased if a
decision is made to not resurface the patella
[3,12,13]. Specifically, an incidence of 8.7% sec-
ondary resurfacing of the unresurfaced patellae has
been documented in 1 meta-analysis [3]. This
supports those surgeons who routinely resurface
the patella to minimize the chance of reoperation. In
addition, the likelihood of having postoperative
anterior knee pain is greater in those patients who
do not have their patella resurfaced [3,12,13].
However, despite these conclusions from multiple

meta-analyses, controversy remains. There clearly is
room for further study concerning this clinical
dilemma. Specifically, there have not been rando-
mized prospective studies comparing selective resur-
facing to routine resurfacing to ascertain if similar
conclusions can be drawn. In addition, there may be
specific patients, such asmorbidly obese patients, that
demonstrate a better clinical outcome without resur-
facing the patella. In summary, further study is
warranted, and well-designed prospective, rando-
mized controlled trials are essential to ascertain
further information regarding this controversial issue.
References

1. Barrack RL, et al. Revision knee arthroplasty with
patella replacement versus bony shell. Clin Orthop
Relat Res 1998:139.

2. Rand JA. The patellofemoral joint in total knee
arthroplasty. J Bone Joint Surg Am 1994;76:612.

3. Parvizi J, et al. Failure to resurface the patella during
total knee arthroplasty may result in more knee pain
and secondary surgery. Clin Orthop Relat Res 2005;
438:191.
4. Kim BS, et al. Selective patellar nonresurfacing in
total knee arthroplasty. 10 year results. Clin Orthop
Relat Res 1999:81.

5. Waters TS, Bentley G. Patellar resurfacing in total
knee arthroplasty. A prospective, randomized study.
J Bone Joint Surg Am 2003;85-A:212.

6. Barrack RL, et al. Patellar resurfacing in total knee
arthroplasty. A prospective, randomized, double-
blind study with five to seven years of follow-up.
J Bone Joint Surg Am 2001;83-A:1376.

7. Burnett RS, et al. A prospective randomized clinical
trial of patellar resurfacing and nonresurfacing in
bilateral TKA. Clin Orthop Relat Res 2007;464:65.

8. Feller JA, Bartlett RJ, Lang DM. Patellar resurfacing
versus retention in total knee arthroplasty. J Bone
Joint Surg Br 1996;78:226.

9. Keblish PA, Varma AK, Greenwald AS. Patellar
resurfacing or retention in total knee arthroplasty. A
prospective study of patients with bilateral replace-
ments. J Bone Joint Surg Br 1994;76:930.

10. Wood DJ, et al. Patellar resurfacing in total knee
arthroplasty: a prospective, randomized trial. J Bone
Joint Surg Am 2002;84-A:187.

11. Enis JE, et al. Comparison of patellar resurfacing
versus nonresurfacing in bilateral total knee arthro-
plasty. Clin Orthop Relat Res 1990:38.

12. Nizard RS, et al. A meta-analysis of patellar replace-
ment in total knee arthroplasty. Clin Orthop Relat Res
2005:196.

13. Pakos EE, Ntzani EE, Trikalinos TA. Patellar resurfa-
cing in total knee arthroplasty. A meta-analysis.
J Bone Joint Surg Am 2005;87:1438.

14. Picetti III GD, McGann WA, Welch RB. The patello-
femoral joint after total knee arthroplasty without
patellar resurfacing. J Bone Joint Surg Am 1990;72:
1379.

15. Soudry M, et al. Total knee arthroplasty without
patellar resurfacing. Clin Orthop Relat Res 1986:166.


	Should the Patella be Resurfaced in Primary Total Knee Arthroplasty? An Evidence-Based Analysis
	Prospective, Randomized Studies
	Meta-Analysis Outcome Studies
	Selective Patellar Resurfacing
	Conclusions
	References


