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Abstract The management of the patellar articular sur-
face at the time of primary total knee arthroplasty (TKA) is
controversial. We used expected-value decision analysis to
determine whether the patella should be resurfaced in
TKA, and also whether secondary resurfacing on an
unresurfaced patella is worthwhile. Outcome probabilities
and utility values were derived from randomized controlled
trials only. A decision tree was constructed and fold-back
analysis was performed to ascertain the best treatment path.
Sensitivity analyses were performed to determine the effect
on decision-making of varying outcome probabilities and
utilities. Our model showed patellar resurfacing is the best
management strategy for the patella at the time of primary
TKA. This decision is robust to changes in the specific
data: the best path would remain the same as long as the
incidence of persistent anterior knee pain (AKP) with
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resurfacing remains less than 29% (current mean, 12%) or
the incidence of AKP after nonresurfacing falls below 12%
(current mean, 26%). Delayed (ie, secondary) patellar
resurfacing for ongoing patellar pain provides inferior
results for the majority of patients.

Level of Evidence: Level II, decision analysis. See the
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

Total knee arthroplasty is one of the most commonly per-
formed procedures in the field of adult reconstructive
surgery and the number of procedures continues to increase
[15]. In general, orthopaedic surgeons performing total knee
replacements can be categorized into three groups as to how
they address the patella: nonresurfacers, universal resur-
facers, and selective resurfacers. Resurfacing is associated
with good clinical results but is also associated with a small
risk of patellar fracture or need for patellar revision in the
future [9, 19, 21, 23]. Nonresurfacing of the patella may
prevent such problems but is associated with a higher rate of
anterior knee pain and reoperation [9, 19, 21, 23]. The
decision to resurface the patella is subjective. The current
literature on patellar resurfacing after TKA, including four
recent meta-analyses, has failed to show clear superiority of
patellar resurfacing or not resurfacing as judged by standard
clinical outcome scores [1, 6-8, 19, 21-23, 30-32]. How-
ever, the authors concluded that patellar resurfacing could
be considered a superior strategy with regard to less frequent
anterior knee pain and need for reoperation [9, 19, 21, 23].

An unsolved problem for both resurfacing and nonre-
surfacing surgeons is how persistent anterior knee pain
after surgery should be addressed. There are conflicting
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data concerning the efficacy of secondary resurfacing for
anterior knee pain following unresurfaced TKA [1, 12, 17,
18]. The outcome after isolated secondary revision of a
patellar component in patients who underwent resurfacing
is also unclear [5, 14, 16, 24].

Expected-value decision analysis is a methodological
tool that allows quantitative analysis of decision making
under conditions of uncertainty [13, 25, 33]. The “expected
value” refers to the predicted consequences of a decision,
which is determined from the probabilities of the outcomes
and their utilities. The best decision is identified by cal-
culating the expected value of each therapeutic option; the
stability of this conclusion is tested by varying the values
of the model inputs (sensitivity analysis). Utility is a sub-
jective value that an individual places on a particular
outcome of interest. Reports on outcomes and probabilities
from the published literature, when used in a decision
model, can provide a meaningful comparison of alternative
management strategies.

The primary purpose of our decision analysis was to
determine the best treatment pathway for the patella in
patients who undergo primary TKA, with reference to
patellar resurfacing. We also asked whether secondary
resurfacing is indicated for patients with persistent anterior
knee pain after knee arthroplasty, whether the patella has
been resurfaced or not.

Materials and Methods

We developed a decision model based solely on the data of
randomized controlled trials (RCTs) [1, 7, 8, 22, 30-32]
(Table 1). The model quantified postoperative utilities after
TKA with and without resurfacing and investigated the
outcome after revision surgery in both groups. A decision
tree categorized the data into five sequences of decision
and outcome with multiple potential pathways (Fig. 1).
The model, constructed using decision analysis software
(TreeAge Pro 2006; TreeAge Software, Williamstown,

Table 1. Characteristics of eligible studies

MA), was established to determine (1) if primary patellar
resurfacing is a superior option to nonresurfacing in TKA,
with respect to the patient’s health utility outcome and (2)
if it is beneficial for patients with postoperative anterior
knee pain to undergo revision or secondary resurfacing in
the unresurfaced patella.

The model evaluates these two strategic decisions as
follows. Initially the surgeon has the possibility of per-
forming a TKA with or without resurfacing the patella
(Fig. 1, square pathways). Subsequently, two different
outcomes are possible in both groups (Fig. 1, circular
pathways). The patient is either pain-free (ie, reports
minimal anterior knee pain) or has anterior knee pain
(usually moderate or severe).

If a nonresurfaced patient is pain-free, no further treat-
ment or measures are necessary as he or she already has the
best outcome (Fig. 1, triangular endpoint). In the resur-
faced group the ideal outcome may be jeopardized by a
loose or worn implant, nevertheless the patient may not
need any further treatment (Fig. 1, triangular endpoint). In
a pain-free patient with a loose implant, the ideal outcome
is not achieved, and this is represented by a lower utility, as
described below. In both cases the decision tree is termi-
nated at that point (Fig. 1, triangular endpoint).

If a patient in the resurfaced group has pain after surgery,
two potential scenarios are possible. The implant is loose or
the implant is stable. The patient, in discussion with the
treating surgeon, has two possible options (Fig. 1, square):
reoperation and revision of the implant or no further treat-
ment. If the decision is no reoperation the decision tree ends
(Fig. 1, triangle) and a certain value for the outcome (util-
ity) is determined. If a revision surgery is performed two
outcomes are possible (Fig. 1, circle). The patient may be
pain-free or may still be in pain after the revision (Fig. 1,
triangle). The corresponding utilities are valued.

The same options are available for the nonresurfaced
group. The patient may complain of pain after surgery
(Fig. 1, square). If the symptoms are severe enough, a
secondary resurfacing may be performed (Fig. 1, circle).

First author (year of publication) Enrollment period

Followup (months)

Number of knees analyzed
(patellar resurfacing/no patellar resurfacing)

Waters (2003) [31] 1992-NR
Wood (2002) [32] 1992-1996
Partio (1995) [22] 1990-1992
Barrack (2001) [1] 1992-1993
Campbell (2006) [8] 1991-1993
Waikakul (2000) [30] NR
Burnett (2004) [7] 1991-NR

64
48
30
70
120
24
130

474 (243/231)

218 (91/127)
95 (47/48)
93 (47/46)
58 (30/28)
47 (21/26)
39 (19/20)

NR = not reported.
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Fig. 1 The schematic decision tree shows the decisions, outcomes and endpoints related to the patella in TKA.

Subsequently, the patient can either be pain-free or may
still experience anterior knee pain.

Probabilities (Table 2) were obtained using only data of
randomized controlled trials in which patients were spe-
cifically asked about anterior knee pain. When there were
multiple reports for the same patient group, we selected the
most recent results. Seven reports providing relevant data
with regard to anterior knee pain were identified [1, 7, 8,
22, 30-32]. The probabilities were calculated based on the
absolute numbers for all trials combined.

Utilities used in this model (Table 2) are based on health
state utilities intended for use with knee replacement sur-
gery. The McKnee modified health utility index [3]
provides a standardized, objective statement associated
with osteoarthritis (OA) of the knee.

Utility theory bases decision making on the subjective
worth that a patient places on the specific outcome. Robust
and valid estimates of patient-derived utilities are derived
from complex qualitative methods, such as the standard
reference gamble or time trade-offs in which patients are
asked to gamble or choose between health states usually
referenced to death. The perfect health state is by definition
1.0. Utility values using the McKnee system described for
the clinical marker health states in the patients with OA
showed preoperative values of 0.59 for moderate pain and
0.44 for severe pain. For our study we used the mean of
these values giving a preoperative value of 0.515 [3]. We
assumed TKA increases the quality of life to a level cor-
responding to the health state of patients with mild
preoperative pain in the McKnee system with a utility score
of 0.79. If the patient had persistent pain after TKA, a
utility value of 0.615 was assigned resulting in the identical

utility as for the preoperative status once the negative
experience of the operation is included, as described below.

For negative phenomena, such as the disadvantage of an
operation or of implant failure and subsequent surgery, the
concept of disutility is used and its value is subtracted
(Table 2). The disutility of having TKA was set at 0.1 as
reported and validated previously [27]. Secondary resur-
facing was likewise assessed a disutility of 0.1. While
secondary resurfacing might not be as invasive as the
primary procedure, we consider secondary resurfacing as
revision surgery and therefore not as benign as the index
procedure, especially when taking into account the major
impact a reoperation may impose on a patient [27]. A
disutility of 0.1 for secondary resurfacing is less than
would be associated with a full revision and greater than
has been used for unicompartmental TKA (0.06) [27].
While we consider this value appropriate, we nevertheless
evaluated the effect of a lower disutility by repeating the
decision analysis with a disutility of 0.06 for secondary
resurfacing.

Given the expected health utility in a patient after TKA
is 0.79 and the intervention itself imposes a disutility of
0.1, the maximum achievable postoperative utility is 0.69.
The lowest expected utility, 0.42, corresponds to persistent
pain after two operations (Table 2).

After the construction of the decision tree, a sensitivity
analysis was performed. By varying the probabilities and
utilities, it is possible to determine to which point one
clinical decision is superior to another. Sensitivity anal-
ysis also allows a threshold value to be determined at
which the clinical decision of two competing strategies is
equivocal.
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Table 2. Model parameters used in the decision tree

Probabilities, utilities & disutilities Absolute mean Utility Range of individual
probability or disutility studies

Resurfaced patellae

Probability of AKP 0.120 0.021-0.467

Probability of NO AKP 0.880 0.533-0.970

Probability of AKP + Implant failure 0.067 0-0.200

Probability of AKP + NO Implant failure 0.933 0.800-1

Probability of AKP + Implant failure + Revision + NO Pain 0.250 0-1

Probability of AKP + Implant failure 4+ Revision 4 Pain 0.750 0-1

Probability of AKP 4+ NO Implant failure + Revision + NO Pain 0.700 0-1

Probability of AKP 4 NO Implant failure 4+ Revision + Pain 0.300 0-1

Nonresurfaced patellae

Probability of AKP 0.257 0.077-0.429

Probability of NO AKP 0.743 0.571-0.923

Probability of AKP + Secondary resurfacing + NO Pain 0.395 0.067-0.909

Probability of AKP + Secondary resurfacing + Pain 0.605 0.091-0.933

Utilities and disutilities

Preoperative utility [3] 0.52

Expected postop utility, without pain, excluding disutility [3] 0.79

Expected postop utility, with AKP, excluding disutility 0.62

Disutility for total knee arthroplasty 0.10

Disutility for revision surgery after TKA 0.10

Disutility of implant failure 0.02

Calculated utilities

Pain-free after one operation 0.69

Pain-free after two operations 0.59

Persistent pain after one operation 0.52

Persistent pain after two operations 0.42

Results

Our decision tree analysis was designed to answer two
questions. The first question was whether to routinely
resurface the patella or not in a primary total knee
arthroplasty. Based on the decision tree, the highest
expected value for the patient is achieved by resurfacing
the patella at the time of the index operation (Fig. 2). Our
second question was whether or not to resurface a painful
patella secondarily. Based on the utilities derived from our
decision tree model, secondary resurfacing is not seen as
the best strategy in patients with a painful primary unre-
surfaced patella (Fig. 2).

The probability of having anterior knee pain after pri-
mary surgery in patients with a resurfaced patella, for all
studies combined, was 12% compared to a probability of
26% for patients without patellar resurfacing. All patients
with implant failure reported pain. The probability of a
patella-related second operation was 2.8% for the resur-
faced group and 7.2% in the nonresurfaced group for the
trials studied. Based on the higher probability of pain relief

@ Springer

in the primarily resurfaced group compared with the
unresurfaced group, primary patellar resurfacing is pref-
erable to not resurfacing the patella.

The maximum achievable health utility (0.69) was
achieved in 88% of patients with a resurfaced patella,
making it the highest calculated probability path, and is the
preferred approach according to the decision tree. The
corresponding utility was achieved in only 74% of patients
with a nonresurfaced patella.

The maximum achievable health utility for patients
undergoing a second operation such as secondary resur-
facing or revision of the patellar component is 0.59 due to
the disutility of the second operation. In patients with
secondary resurfacing, the expected utility improved for
39% of patients from 0.52 to 0.59. However, for the
remaining 61% who experienced the second operation
without relief of pain, the expected utility dropped from
0.52 to 0.42. Altogether, 89% of patients with primary
resurfacing were free of anterior knee pain when the
second operation was included versus 77% of patients
with primary nonresurfacing, showing relatively little
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Fig. 2 The completed decision tree shows the probabilities as calcu-
lated from RCT trials and the utilities based on the McKnee modified
health utility index. The path probabilities on the optimal pathway are as

change from the primary results. The results of the
decision analysis therefore do not favor secondary
resurfacing.

In patients with a resurfaced patella who have persistent
pain and associated implant failure, the calculated path
probability unexpectedly showed superiority for the path
with no reoperation. Although true from a model-based
calculation (since pain remained in the majority of cases,
thus making it an undesirable path), reoperation will still
practically be required, as described below.

In patients with persistent pain and no implant failure of
the patellar component, reoperation usually led to a
reduction in pain, suggesting a different and identifiable
cause to the pain. In this setting a revision is recommended.
Reoperation most often involved lateral release. Other
reasons were patellar implant position, arthroscopy for
AKP, or patellectomy.

One-way sensitivity analysis indicated resurfacing the
patella would continue to be the preferred option
provided the incidence of AKP after resurfacing
remains below 29% (currently 12%) (Fig. 3) or the
incidence of AKP after nonresurfacing falls below 12%
(currently 26%). The one-way sensitivity analysis of
persistent pain after secondary resurfacing showed a
threshold value of 41%, indicating secondary resurfacing
would become beneficial only if the probability of pain
drops below that value (currently 61%) (Fig. 4). One-way
sensitivity analysis for the probability of persistent pain
after revision for anterior knee pain without implant
failure calculated a threshold value of 59% (Fig. 5),
indicating revision surgery will continue to be recom-
mended as long as the probability of having no pain is
higher than 59% (currently 70%). Changing the disutility

0.69

0.605
<] 0.52

No reoperation 97

follows: *path probability = 0.008; °path probability = 0.078; *path
probability = 0.034; *path probability = 0.880. The remaining path
probabilities were not calculated as they are not on the optimal pathway.
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Fig. 3 One-way sensitivity analysis is shown for the probability of
persistent pain after primary resurfacing. The probability of having
pain after resurfacing is varied on the x axis. The lines represent the
expected value (EV) for the decision to resurface and the decision not
to resurface. The expected value is a weighted average of the
expected value for each outcome (eg, pain or no pain) times the
probability of its occurrence. Below the threshold value (a probability
of 0.29), resurfacing is favored. The current estimate of 0.12 is well
within this preferred region.

of secondary resurfacing from 0.1 to 0.06 did not change
the optimal pathways.

Discussion

When performing primary TKA, the surgeon must decide
on the best management path for the patellar articular
surface since the best management in the published liter-
ature remains controversial. The primary advantages of
resurfacing the patella are that it preempts future concerns
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Fig. 4 One-way sensitivity analysis is shown for the probability of
persistent pain after secondary resurfacing. The lines represent the
expected value (EV) for the decision to perform a secondary
resurfacing or not. Above the threshold value (a probability of
0.41), secondary resurfacing is not favored. The current probability of
persistent pain after secondary resurfacing (0.61) is well above this
value, explaining the recommended decision to avoid secondary
resurfacing.

0.58 i + * Reoperation 10/18%
0.56 - / 4 No reoperation 46/82%
o 0.54 * Threshold Values:
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Fig. 5 One-way sensitivity analysis is shown for the probability of no
pain after revision in resurfacing. The lines represent the expected
value (EV) for the decision to revise and the decision not to revise for
anterior knee pain. Above the threshold value (a probability of 0.59),
revision should be performed. The current estimate of 0.70 is close to
the threshold, indicating that the recommended decision to reoperate
in the presence of AKP in the resurfaced patella may change as more
data become available, or may depend on the specifics of each
patient’s case.

of symptomatic arthritis of the patellar surface and may
provide for lower rates of anterior knee pain and reopera-
tion [9, 19, 21, 23]. The primary advantages of
nonresurfacing are that it avoids future patellar prosthetic
failure, may minimize future patellar fracture risk, and
usually maintains reasonable patellar function. The ques-
tion of best management of the patella lends itself well to
expected-value decision analysis because of well-defined
treatment options and relatively discrete outcomes. In this
decision analysis we found patellar resurfacing is the best
decision path, given the outcome probabilities and utilities
typical of knee arthroplasty patients in the published lit-
erature. Based on the sensitivity analyses performed, this
decision is robust to large changes in the incidence of pain
after resurfacing or nonresurfacing.

@ Springer

We note several limitations. First, mechanisms of
implant failure (eg, infection, metal-back implant, poly-
ethylene wear) could not be addressed in this analysis as
there is a lack of available data in the literature in this
special subgroup of patients. It is also unclear in the
reported RCTs as to what proportion of those cases with
“anterior knee pain” also have associated abnormal rota-
tional placement of their femoral and tibial components, as
this information was not available. Our use of sensitivity
analyses demonstrates a robust margin of superiority for
patellar resurfacing, which should remain stable regardless
of variations in degrees of femoral or tibial component
malrotation providing that the rates and magnitude of
component malrotation do not differ substantially from that
which is likely to have occurred across these RCTs. Sec-
ond, we were unable to use a Markov model to further
investigate the timeline of the appearance of anterior knee
pain due to limitations in the available literature. The
studies included in our analysis represented a time frame
from 2 years [30] up to 11 years [7], with the results nor-
mally being reported for the most recent followup. While
we are unaware of any large-scale natural history studies to
document time-to-event rates for anterior knee pain fol-
lowing primary knee arthroplasty, the majority of cases
occurred relatively soon after the index operation. Waters
and Bentley reported that, in all cases, anterior knee pain
appeared within 18 months [31]. Wood et al. indicated
anterior knee pain became apparent as early as 3 months,
with the largest proportion of patients reporting their first
symptoms within 6 months of the operation [32]. Burnett
et al. [6] reported secondary resurfacing due to AKP was
performed at a mean of 3.3 years (range, 1-5 years).
Similarly Barrack et al. [1] reported six of seven secondary
resurfacings were performed before the 2- to 4-year fol-
lowup examination. After secondary resurfacing, they
reported an initial decrease in AKP, followed by deterio-
ration by the 5- to 7-year followup. Campbell et al. [8]
reported the rate of AKP at 4 years, 8 years, and 10 years;
the rate fluctuated slightly, but was greater at 10 years than
at 4 or 8 years. Given the strong tendency for anterior knee
pain to present early and receive reoperation early (within
2 years) following the primary knee arthroplasty, we
believe a decision analytic model is an appropriate method
to evaluate for the best path. This may appear a relatively
simplistic approach to the problem, but is likely the most
appropriate given the published literature available on this
topic at this point in time: while the Markov model is a
superior method to evaluate changes over time and com-
peting events over time, large-scale randomized trials are
lacking from which to extract utilities, events, costs, and
consequences at different time points following the pri-
mary knee arthroplasty. As the goal of our study was not to
investigate the arthroplasty survival rates but the overall
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incidence of anterior knee pain in patellar resurfacing, we
believe our model gives the orthopaedic surgeon an addi-
tional tool for the treatment of patients with anterior knee
pain after an index procedure.

We used only randomized controlled trials in the current
medical literature in which anterior knee pain was specif-
ically investigated [1, 7, 8, 22, 30-32]. Using only the
probabilities reported in RCTs enhances the reliability of
this model, which is greatly influenced by the quality of the
data available. For example, a previous study that recom-
mended decision tree analysis as a tool for patellar
resurfacing recognized the limitations of the quality of the
data available at that time, and was therefore unable to
draw distinct conclusions and did not address secondary
resurfacing [33]. Another strength of our study is that we
used the McKnee modified health utility index which is a
validated outcome instrument for the determination of
health utilities [3] in patients with OA of the knee. Con-
trary to the EQ-5D index scores recently published [28] or
other index scores based on the quality of well being [10,
27], the McKnee specifically addresses the question of
clinical marker health state scores in the TKA patient
group, further substantiating our results. The results
obtained from decision tree analyses depend on the accu-
racy of the available data in the literature; with the
inclusion of randomized controlled trials only, we have
minimized this potential confounding factor. The results
may not be applicable to individual patients, but provide
guidance for overall patterns of patellar management.

Currently there is little information to guide the surgeon
with regard to management of the patient presenting with
late development of anterior knee pain after knee arthro-
plasty [9]. We were able to use our decision model to
demonstrate the varying outcomes associated with treating
the patient presenting with late anterior knee pain following
knee arthroplasty whether or not they were resurfaced at the
time of the index procedure. The following discusses the
outcomes, options and explanations for each decision. In the
resurfacing group, in the presence of an implant failure of
the patellar component, revision surgery was associated
with a lower health utility compared to no revision. This is
explained due to the fact that there is a disutility (—0.1) of
the second operation and an unpredictable outcome after the
revision. The probability of being pain-free in this scenario
was 25% and therefore did not represent the best path. In
theory the decision tree consequently indicates the best path
would be no additional surgery, but practically and ethically
revision might be the correct decision. Furthermore, the
potential mechanisms of implant failure (eg, infection,
metal-back implant, polyethylene wear) could not be
addressed in this analysis. Our results are in accordance,
however, with other studies, where secondary revisions of
loose patellar components were associated with poor

outcomes [4, 16]. In contrast, the decision tree indicates a
revision would be beneficial in patients where no failure due
to loosening of the patellar component can be detected. In
the reported studies, there was often an identifiable,
mechanical cause that was corrected in the second opera-
tion. While the reported numbers included only patella-
related revisions (such as lateral retinacular release),
malpositioning of the femoral or tibial component can also
produce anterior knee pain [2, 11, 26, 29] and revision of
these components may be warranted. Lateral retinacular
release or repositioning of the patellar component could
potentially be more successful in comparison to replacing a
loose implant, as the associated bone loss is less. This may
not be valid when newer implants for patellar revision, such
as a trabecular metal patellar augment is used, as none of the
RCTs used such devices. The sensitivity analysis for reop-
eration due to AKP but without implant failure (Fig. 5)
showed the results for this question are close to the decision
threshold. Given this fact and the fact that a low number of
patients presented with this condition, this decision pathway
may change once more data become available.

On the other arm of the decision tree, with nonresur-
facing of the patella, the sensitivity analysis showed that
unless the probability of having persistent pain is less than
41% (currently 61%) secondary resurfacing is not in the
best path. This result is mainly explained by the probability
of reoccurring pain in long-term followup after secondary
resurfacing. In addition, the disutility of the second oper-
ation influences the final utility. In recent studies, the
results of secondary resurfacing were very favorable in the
short term but tended to deteriorate with longer followup
[1, 17, 18], resulting in an inferior outcome to primary
resurfacing. Based on the current literature and the decision
tree model, secondary resurfacing seems not to be benefi-
cial for patients in the long term, and has the further
disadvantage of a second operation.

The results of our study are in keeping with the pub-
lished evidence of reduced prevalence of anterior knee pain
and reoperation in patients with a resurfaced patella, as
indicated by the previous meta-analyses [9, 19, 21, 23].
Given the average incidence of anterior knee pain for the
nonresurfaced patients was 26%, compared to an average
incidence of 12% for the resurfaced patients, resurfacing
the patella would prevent one case of postoperative anterior
knee pain for every seven patellae resurfaced. Under these
circumstances, if all 526 nonresurfaced patients in this
decision analysis had received a resurfaced patella at the
index operation, 72 patients would have avoided experi-
encing postoperative anterior knee pain.

Because the average reoperation rate for nonresurfaced
patients was 7.2% compared to 2.8% for the resurfaced
patients, resurfacing the patella would prevent one reop-
eration for every 23 patellae resurfaced within the
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timeframe studied. In the past, the revision rate for resur-
faced patellae was high due to the failure of metal-backed
prostheses with wear, non-patella-friendly femoral com-
ponent designs, and poor surgical technique leading to
patellar fracture and/or instability. This explains the pref-
erence of some for not resurfacing; however, the current
reoperation rate appears quite low. Given that the cost of a
revision surgery is typically over $11,000 [20, 27], and that
less than half of patients benefit from secondary resurfac-
ing, primary resurfacing appears to offer both cost and
health utility advantages.

Our model suggests, based on the best evidence cur-
rently available, that primary resurfacing of the patella is a
superior strategy to nonresurfacing, and that secondary
resurfacing for AKP is not recommended. Reoperating may
be warranted in the case of a failed patellar implant or
where a mechanical cause for pain can be identified. Our
decision analysis model has, for the first time, tabulated the
range of possible outcomes not only of primary replace-
ment, but also after revision patellar surgery based on a
meta-analysis of randomized controlled trials. This model
may be of assistance to surgeons and patients when deci-
sions need to be made pertaining to patellar management at
the time of primary TKA.
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