
Research Article

Osteoarthritic Severity in Unresurfaced Patellae
Does Not Adversely Affect Patient-reported
Outcomes in Contemporary Primary TKA

ABSTRACT

Introduction: The degree of osteoarthritis (OA) acceptable to leave in a

native patella during unresurfaced total knee arthroplasty (TKA)

remains unknown. This study’s purpose was to examine the effect of

patellofemoral OA severity on patient-reported outcome measures

(PROMs) in primary TKAs performed without patellar resurfacing.

Methods: One hundred ninety-three primary TKAs performed without

patellar resurfacing were retrospectively reviewed. Preoperative

patellofemoralOAseveritywasgradedonseverity,marginal osteophytes,

joint space narrowing, and chondral damage using accepted grading

systems. Patellar tilt and tibiofemoral alignment were measured

radiographically. PROMs were evaluated at a minimum of 1-year

follow-up.

Results: Inmultivariate regression, preoperative lateral patella Kellgren-

Lawrence grade$2 was associated with superior change in Knee

Society Score pain with level walking, higher absolute change in Knee

Injury and Osteoarthritis Outcome Score for Joint Replacement (P #

0.029), and knees ‟always feeling normal” (odds ratio [OR] 3.12; P =

0.005). Osteoarthritis Research Society International atlas grades and

Outerbridge classification scores did not significantly influence PROMs.

Discussion: Worse preoperative OA severity in the lateral patellar facet,

graded with the Kellgren-Lawrence system, predicted superior knee-

specificPROMs inpatientswithunresurfacedpatellaeafter contemporary

TKA. This observation supports the clinical finding that patientswithmore

severe OA have optimized patient outcomes and highlights the minimal

contribution of patella OA to knee function after primary TKA.

Patellar resurfacing remains a controversial topic for the treatment of
osteoarthritis (OA) in the patellofemoral joint (PFJ) during total knee
arthroplasty (TKA).1-4 Currently, patellar resurfacing during primary

TKA is the most popular technique in the United States according to the
American Joint Replacement Registry report.5 However, complications related
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to costly patellar implant revisions persist.4,6-8 Given
these potential risks associated with patellar resurfacing
and the inconclusive nature of previous resurfacing
studies questioning the causative etiology of anterior knee
pain related to unresurfaced patellae, a shift toward
leaving the patella unresurfaced during primary TKA has
steadily increased from 4.1% in 2012 to 9.6% in 20205

with acceptable outcomes up to 10 years.9 In addition,
modern TKA implants are more “patella-friendly,” de-
signed with a more anatomic trochlear groove to
accommodate near-native patellofemoral tracking and
forces.2,10

Previous reports demonstrate an increased risk of re-
operation after TKA with unresurfaced patellae mostly
because of persistent anterior knee pain.11-14 However,
previous studies evaluate older generation femoral im-
plants without accommodating trochlear grooves and lack
evaluation of the degree of OA in the PFJ. In addition, a
certain percentage of the anterior knee pain, which sur-
geons previously attributed to unresurfaced patellae in
historical studies, was likely unrecognized flexion insta-
bility, which has identical presenting symptoms, and was
an unknown clinical entity at the time. This likely explains
the observed and often quoted fact that up to 50% of
secondary resurfacing of unresurfaced patellae in TKA
failed to alleviate anterior knee pain symptoms.15-19

Furthermore, a paucity of data exists evaluating the effect
of patellofemoral OA on patient-reported outcomes par-
ticularly for unresurfaced patella using these modern
“patella-friendly” implants.20

The goal of this study was to determine the effect of
preoperative patellofemoral OA severity on postopera-
tive patient-reported outcome measures (PROMs) after
primary TKA with an unresurfaced patella using con-
temporary implants. The null hypothesis of the studywas
that therewould be no significant effect of patellofemoral
OA severity on PROMs.

Methods
With institutional reviewboard approval, a retrospective
review was conducted on 206 primary TKAs without
patellar resurfacing performed by a single surgeon from
November 2013 to December 2019. Thirteen cases were
excluded: hybrid cementation technique (3), poor patella
bone quality (2), patella osteonecrosis (1), nonstandard
implant used: universal baseplate or posterior-stabilized
(2), and patients who required re-operations unrelated to
the patella (5), leaving a sample size of 193 available for
analysis.

Modern perioperative and rehabilitation protocols
were used in all cases with one of two modern implant
systems: cruciate-retaining or cruciate-substituting with
an anterior lip insert (Implant A; Triathlon, Stryker
Orthopaedics) or an ultracongruent-bearing (Implant B;
EMPOWR 3D, DJO Surgical). The decision for leaving
the patella unresurfaced was determined by the senior
surgeon. General indications for leaving the patella un-
resurfaced were consistent with “selective patella re-
surfacing” and include central congruent tracking, joint
space preservation radiographically, and # grade 3
patellar chondral damage. Patella osteophytes were
removed with a rongeur, and release of the lateral
patella retinaculum with resection of the lateral-most
portion of the lateral facet was performed.

Patient charts were reviewed in the electronic medical
record to collect potential confounding variables for
patient outcomes. Data collected included demographics
of age, bodymass index, sex, and theAmerican Society of
Anesthesiologists Physical Status (ASA-PS) classifica-
tion; surgical details of tourniquet use, postoperative
drain use, implant fixation, implant type, posterior cru-
ciate ligament status; and preoperative comorbidities of
rheumatoid arthritis, psoriatic arthritis, fibromyalgia,
systemic lupus erythematosus, any lumbar-specific spine
pathology, depression, and preoperative opioid usage.

Radiographic measurements included preoperative
and postoperative tibiofemoral angle and patellar tilt
according to the Knee Society Radiographic Evaluation
System21 performed by one rater. In addition, the medial
and lateral facets of the patella were radiographically
assessed by one rater to evaluate the extent of patello-
femoral OA using the Kellgren-Lawrence (KL) grading
system22 and the Osteoarthritis Research Society
International (OARSI) classification,23 as previously
described in the literature.24 The OARSI system was
subdivided into assessment of marginal osteophyte
grades and joint space narrowing grades for both medial
and lateral patellar facets. Patients were grouped for
statistical analysis by KL grades of zero or 1 versus 2 or
more because a KL score of two or more was thought to
indicate clear evidence of radiographic arthritic changes.
Similarly, patients were grouped by OARSI marginal
osteophyte grades of zero or 1 versus 2 or three and
OARSI joint space narrowing grades of zero versus 1 or
more. Furthermore, arthritic changes of the patella and
trochlea were graded and documented in the surgical
note using the Outerbridge classification25 based on
intraoperative findings. Patients were grouped for
analysis by Outerbridge scores of zero or 1 versus 2 or
more.
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Outcomes
PROMs used in this study were prospectively collected
preoperatively and at a minimum 1-year follow-up dur-
ing routine clinic visits or by telephone interview. The
PROMs collected included the UCLA activity level26,27;
components of the modern Knee Society Score (KSS)28

related to pain with level walking, pain while climbing
stairs, and the question “Does your knee feel normal?”;
the Knee Injury and Osteoarthritis Outcome Score for
Joint Replacement29; and a global satisfaction question
“What is your current level of satisfaction with your
knee replacement?” Answers ranged on a five-point
scale from very satisfied to very dissatisfied.

The minimum 1-year follow-up for PROM data was
surgically defined as $11 months from the date of
surgery as patients frequently have 12-month postop-
erative visits that are not exactly 12 months after sur-
gery because of personal schedules, life events, travel,
etc. In addition, previous contemporary TKA outcome
studies have demonstrated no difference in PROM
values between 12 and 24 months.30-33 Therefore, peer-
reviewed literature now accepts 1-year follow-up as the
essential minimum clinical follow-up duration for
PROMs and other functional measures rather than the

historical 2-year follow-up that was used specifically for
survivorship outcome measures.

Statistical Analysis
All statistical analysis was conducted in Minitab 19. Out-
liers were assessed with a form of the Dixon ratio test
dependent on the sample size. Univariate analysis was
conducted using a two-sample Student t-test for continu-
ous outcomes and a chi square test to evaluate indepen-
dence among categorical outcomes, with a Fisher P value
reported for 2 · 2 contingency tables. Multivariate sta-
tistical modeling was used to evaluate the association of
all collected variables with PROMs. Binary logistic
regression was used to discriminate between binary cat-
egorical outcomes based on potential predictor variables,
and linear regression models were used to evaluate con-
tinuous outcome variables. First, a backward selection
method was used, including variables from univariate
analysis with P # 0.200. Second, a forward selection
method with Bayesian information criterion was used
with all variables included (listed in Tables 1–3). The final
models used the selection method that provided an
optimized model fit. Two-way interactions were evalu-
ated within the multivariate models. Multicollinearity

Table 1. Cohort Characteristics

Variable N Mean SD Min Max

Age, yr 193 60.6 10.7 34.7 80.1

BMI, kg/m2 193 35.5 7.7 20.4 56.4

Sex, % female 52.9% (102/193) — — — —

ASA-PS, % III or IV 56.5% (109/193) — — — —

Fibromyalgia 2.6% (5/193) — — — —

SLE 1.6% (3/193) — — — —

RA 2.1% (4/193) — — — —

PA 1.0% (2/193) — — — —

Depression 16.6% (32/193) — — — —

Lumbar spine pathology 11.92% (23/193) — — — —

Preoperative narcotic usage 15.5% (30/193) — — — —

Tourniquet use 13.5% (26/193) — — — —

Drain use 17.6% (34/193) — — — —

PCL statusa, % preservedjpartial releasejfull
release

31.3%j12.0%j56.8% — — — —

Fixation type, % cementedjnoncemented 38.9%j61.1% — — — —

Implant type, % implant Ajimplant B 20.7%j79.3% — — — —

ASA = American Society of Anesthesiologists, BMI = bodymass index, PA = psoriatic arthritis, RA = rheumatoid arthritis, SLE = systemic lupus
erythematosus, PCL = posterior cruciate ligament,UCLA = University of California Los Angeles
aOne case missing PCL status from the surgical note, N = 192.
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among predictors measured by a variance inflation factor
was low for all main effects in the final models (variance
inflation factor # 1.13). Statistical means are reported as
mean6 SD. A significance level of 0.05 was used for final
multivariate models.

Statistical power was 85.5% using a significant mean
difference of 2.0 and assumed SD of 3.0, with the lowest
sample size for analysis groups in this study of 42 at a
significance level of 0.05.

Source of Funding
This study received no external funding.

Results
A total of 193 cases were available for analysis. The mean
follow-up was 19.6 6 9.5 months (range 11.3 to
84.8 months). The cohort comprised 52.9% female with a
mean age and body mass index of 60.6 6 10.7 years and
35.5 6 7.7 kg/m2, respectively. All cohort characteristics

are described in Table 1. Statistical summaries of radio-
graphic measurements and OA severity gradings are
described in Tables 2 and 3, respectively. All mean PROM
scores significantly improved for the cohort preoperatively
to a minimum of 1-year follow-up (Table 4; P # 0.001).

UCLA Activity Level
After multivariate analysis, the noncemented fixation type
(b = 0.85, b-standard error [SE] 0.30, P = 0.005) and
patients without depression (b = 0.96, SE 0.40, P = 0.016)
were significant main effects of higher UCLA activity level
at minimum 1-year follow-up. However, no predictors
were found for increased improvement in the UCLA
activity level from preoperative tominimum 1-year follow-
up. KL OA severity grades, OARSI atlas grades, and
Outerbridge scores were not predictive of any UCLA
activity level scores in multivariate analysis.

Knee Society Score Pain With Level Walking
Aftermultivariate analysis, therewere nomain effects for
lowerKSS painwith level walking scores at theminimum

Table 2. Radiographic Measurements

Variable N Mean SD Minimum Maximum

Preoperative patellar tilt, degrees 193 3.11 2.65 0.00 13.00

Postoperative patellar tilt, degrees 193 3.06 2.73 0.00 12.00

Change in patellar tilt (preoperative to
postoperative)

193 20.06 3.25 27.00 8.00

Preoperative tibiofemoral alignment,
degrees 1 varus

193 20.34 5.36 216.00 9.00

Postoperative tibiofemoral alignment,
degrees 1 varus

193 24.79 2.29 210.00 6.00

Change in tibiofemoral alignment, degrees 193 24.44 5.36 215.00 8.00

Table 3. OA Severity Ratings

Kellgren-Lawrence OA Severity 0 1 2 3 4

Medial patella 15.6% 29.2% 33.9% 18.8% 2.6%

Lateral patella 5.7% 31.8% 44.8% 14.6% 3.1%

OARSI marginal osteophyte 0 1 2 3

Medial patella 41.5% 24.9% 21.8% 11.9%

Lateral patella 33.7% 44.6% 11.9% 9.8%

OARSI joint space narrowing 0 1 2 3

Medial PFJ 67.9% 22.8% 7.3% 2.1%

Lateral PFJ 56.5% 34.2% 8.3% 1.0%

Intraoperative Outerbridge chondral damage 0 1 2 3 4

Overall PFJ 1.6% 24.1% 57.6% 13.1% 3.7%

OA = osteoarthritis, OARSI = Osteoarthritis Research Society International, PFJ = patellofemoral joint
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1-year follow-up. However, a KL lateral OA grade of two
or more was a significant predictor of greater improve-
ment for KSS painwith levelwalking frompreoperative to
minimum 1-year follow-up (Figure 1, A; b = 21.39, SE
0.55, P = 0.013). KL medial OA grade, OARSI atlas
grades, andOuterbridge classificationwere not predictive
of any KSS pain with level walking scores in multivariate
analysis.

Knee Society Score Pain While Climbing
Stairs or Inclines
After multivariate analysis, there were no main effects
for lowerKSSpainwhile climbing stairs scores atminimum
1-year follow-up or for the change from preoperative
to minimum 1-year follow-up. Specifically, KLOA grades,
OARSI atlas grades, and Outerbridge classification were
not predictive of any KSS pain while climbing stairs scores
in multivariate analysis.

Knee Society Score—Does This Knee Feel
Normal?
After multivariate analysis, only a KL lateral OA grade of
two or more (OR 3.12; P = 0.005) and an OARSI lateral
marginal osteophyte grade of 0 or 1 (OR 2.72, P = 0.030)
were the main effects of knees “always feeling normal”

at minimum 1-year follow-up (Figure 1, B). KL medial
OA grade, OARSI medial marginal osteophyte grade,
OARSI joint space narrowing grades, and Outerbridge
classification were not predictive of any KSS scores
related to knees feeling normal in multivariate analysis.

Knee Injury and Osteoarthritis Outcome
Score for Joint Replacement Total
After multivariate analysis, only a KL lateral OA grade of
two or more was a main effect of higher KOOS JR total
score atminimum1-year follow-up (Figure 1, C; b = 7.42,
SE 2.83, P = 0.010). Again, only a KL lateral OA grade of
two or more was a predictor for greater improvement
in the KOOS JR total score from preoperative to mini-
mum 1-year follow-up (Figure 1, D; b = 7.57, SE 3.43,
P = 0.029). Again, KL medial OA grade, OARSI atlas
grades, and Outerbridge classification were not pre-
dictive of any KOOS JR total scores in multivariate
analysis.

Global Satisfaction
After multivariate analysis, there were no main effects for
higher global satisfaction scores at minimum 1-year
follow-up. Particularly, KL OA grades, OARSI atlas
grades, andOuterbridge classificationwere not predictive

Table 4. Overall Patient-reported Outcomes

Variable N Mean SD Min Max

Preoperative UCLA activity level 184 4.7 2.1 1.0 10.0

Minimum 1-yr UCLA activity level 145 6.5 1.9 2.0 10.0

Change in UCLA activity level 140 1.8 2.2 26.0 7.0

Preoperative KSS pain with level walking 180 6.2 2.2 0.0 10.0

Minimum 1-yr KSS pain with level walking 143 1.2 2.2 0.0 9.0

Change in KSS pain with level walking 138 25.0 3.1 210.0 6.0

Preoperative KSS pain while climbing stairs 180 7.9 1.9 2.0 10.0

Minimum 1-yr KSS pain while climbing stairs 143 1.7 2.6 0.0 9.0

Change in KSS pain while climbing stairs 138 26.3 3.2 210.0 4.0

Preoperative KOOS JR total 168 46.9 13.1 0.0 84.6

Minimum 1-yr KOOS JR total 138 82.0 16.4 34.2 100.0

Change in KOOS JR total 126 35.6 19.3 229.1 84.1

Preoperative KSS knee normal
% always feels normal

1.1% (2/180) — — — —

Minimum 1-year KSS knee normal
% always feels normal

41.6% (59/142) — — — —

Minimum 1-year global satisfaction
% very satisfied or satisfied

83.2% (119/143) — — — —

KOOS JR = Knee Injury and Osteoarthritis Outcome Score for Joint Replacement, KSS = Knee Society Score
Change = mean change from preoperative to minimum 1-year data.

Journal of the AAOS Global Research & Reviews® ---
-- April 2022, Vol 6, No 4 ---
-- © American Academy of Orthopaedic Surgeons 5

R
esearch

A
rticle

Gregory J. Schmidt, MD, et al



of greater satisfaction scores in multivariate analysis. All

multivariate results are summarized in Table 5.

Re-operation Surgery
A total of 2.4%of the cases (5/206) required a re-operation

surgery due to any reason at a mean of 17.8 months

(range 1.2 to 66.6 months). No cases required revision
due to progressive patellar OA, anterior knee pain, or
extensor mechanism complications after primary TKA.
One femoral implant was revised for aseptic loosening,
one case required revision because of a nickel allergy and
metal hypersensitivity, and another case was revised

Figure 1

Worse preoperative KL lateral OA grade ($2) was predictive of superior outcome scores compared to grades 0 or 1 (A–D), however a
reasonable amount of overlap in the confidence intervals between groups was present. KL = Kellgren-Lawrence; OA = osteoarthritis

Table 5. Summary of Main Study Findings From Multivariate Analysis

Outcome Significant Main Effect(s) P VIF
b SE or Odds
Ratio, 95% CI

Change in KSS pain with level walking KL lateral OA grade $2 0.013 1.00 b = 21.39
SE 0.55

KSS knee normal score “knees feeling
always normal”

KL lateral OA grade $2 0.005 1.13 OR 3.12
1.42–6.87

OARSI lateral marginal
osteophyte grade #1

0.030 1.13 OR 2.72
1.10–6.71

KOOS JR total KL lateral OA grade $2 0.010 1.00 b = 7.42
SE 2.83

Change in KOOS JR total score KL lateral OA grade $2 0.029 1.00 b = 7.57
SE 3.43

CI = confidence interval, KL = Kellgren-Lawrence, KSS = Knee Society Score, OA = osteoarthritis, OARSI = Osteoarthritis Research Society
International, OR = odds ratio, SE = standard error, VIF = variance inflation factor, b = coefficient of linear regression model
Bold P values indicate statistical significance.

6 Journal of the AAOS Global Research & Reviews® ---
-- April 2022, Vol 6, No 4 ---
-- © American Academy of Orthopaedic Surgeons

Osteoarthritis Severity in Unresurfaced Patella Total Knee Arthroplasty



because of tibial insert polyethylene wear. One case
required re-operation because of quadriceps and ar-
throtomy disruption with implant retention. One case
required an irrigation and débridement with implant
retention because of a complex primary wound closure.

Discussion
The results of this study do not show a deleterious effect of
increased radiographic or intraoperative arthritic changes
on outcomes in the setting of an unresurfaced patella after
primary TKA with the use of modern implant systems. In
fact, when significant differences in the postoperative
outcomeswere detected, the patients with greater levels of
radiographic arthritis demonstrated superior outcomes.
Specifically, multivariate analysis showed a positive cor-
relationofKLgrade$2 in the lateral facet of the PFJ with
superior absolute and delta change in the KOOS JR total
score, delta change in KSS pain with level walking, and a
greater likelihood of a patient reporting their knee to
“always feel normal.” Although these findings were
statistically significant in multivariate analysis, confi-
dence intervals did overlap calling into question the
clinical and statistical significance of these findings.
Interestingly, Outerbridge scores did not correlate with
any PROMs in multivariate analysis. In addition, only
decreased OARSI lateral marginal osteophyte grade was
associated with a greater likelihood of a patient reporting
their knee to always feel normal. All other OARSI atlas
grades (marginal osteophyte and joint space narrowing)
did not correlate with any PROMs in multivariate
analysis. Furthermore, no cases were revised because of
patella-related issues, which may be due, in part, to the
more “patella-friendly” femoral implants used in this
study. These implants are designed with more anatomi-
cally shaped trochlear grooves and slightly elevated lat-
eral anterior femoral flanges to help correct the patella
to a more neutral alignment and therefore possibly less
complications postoperatively.

This study provides important insight into the relation-
ship between preoperative and intraoperative observation
of arthritic changes and postoperative outcomes after pri-
mary TKA with unresurfaced patellae. Previous literature
has shown patellar resurfacing to be associated with
decreased anterior knee pain and lower re-operation rates.1

However, studies have examined the outcomes of selective
patellar resurfacing with good results. For example, Kim
et al34 showed good results compared with routine re-
surfacing of the patella when conducting selective re-
surfacing based on the presence of articular cartilage

without eburnation, satisfactory tracking of the native
patella, no inflammatory or crystalline arthritis, and
normal patellar shape. Similarly, Maradit-Kremers et al35

evaluated 402 TKAs with selectively unresurfaced patellae
using similar criteria as that in the study of Kim et al34

within a cohort of 21,371 TKAs and did not find a sig-
nificantly increased risk of patella-related complications or
re-operations when controlling for other factors. These
results indicate that patellar resurfacing may not provide
significant clinical benefit in certain patient cohorts.

Although proponents of selective patellar resurfacing
commonly use the shape of the patella and quality of the
articular cartilage as factors to consider when deciding to
resurface the patella intraoperatively, it is unclear how the
presence andmagnitudeof arthritic changes in thePFJ affect
these postoperative outcomes. Previously, Rodrıǵuez-Mer-
chán et al14 conducted a study in 500 TKA patients divided
into groups based on the Outerbridge classification of their
patella and then randomized to either resurfacing or
nonresurfacing. Patients with grade 1 to 3 were placed in
group A, and patients with grade 4 were placed in group B.
At minimum 5-year follow-up, the authors found that
11.6% of the patients in group B required secondary
patella resurfacing as compared to 0.6% in group A.
Although this study solely evaluated re-operation rates and
the implant used for all procedures was an older generation
design, these results indicate a potential effect of end-stage
patellar arthritis on outcomes with unresurfaced patellae.
However, this study evaluated older generation implants
that are not as “patella-friendly” compared to contem-
porary designs. In addition, a more granular breakdown of
Outerbridge grades 1 to 3 was not evaluated; furthermore,
no patient-reported outcomes were reported in this study.
Another study by Cho et al20 evaluated clinical and
radiographic outcomes comparing patellofemoral arthritis
by the Iwano classification system and found no differ-
ences, which corroborate findings of this study.

The null hypothesis was partially rejected because
there was some evidence to suggest worse preoperative
PFJ OA in the lateral facet by the Kellgren-Lawrence
grading system correlated with superior knee-specific
PROMs. However, this was the only variable across all
outcomes that was consistently a predictor of PROMs
and may simply reflect the positive effect of increased
radiographic arthritis on postoperative outcomes. For
example, Polkowski et al36 demonstrated a higher risk of
postoperative pain and dissatisfaction when preopera-
tive radiographs were indicative of minimal degenera-
tive changes. Similarly, van de Water et al37 clearly
showed improved postoperative pain and function as
KL scores increased. Although this study did not
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evaluate the severity of tibiofemoral OA in the cohort, it
is possible that patients with increased radiographic OA
in the PFJ were more likely to have more advanced
arthritic changes throughout the knee and were pre-
disposed for a better outcome.

This study should be considered in the context of its
limitations. First, the retrospective nature of this study
may introduce inherent bias; however, all outcomes of this
study were prospectively collected. A randomized control
trialwithmultiple surgeonswouldbe ideal to truly remove
all potential biases. Second, the decision to leave the
patella unresurfaced during TKA was intraoperatively
determinedby the treating surgeon,which could create the
potential for selection bias. Third, this study only had one
rater for radiographic measurements and ratings. How-
ever, the rater had extensive training from the senior sur-
geon and research team before formal data collection.
Fourth, comparison groups within each implant type
with resurfacedpatellawerenot evaluated. This studyalso
had strengths related to all patients being treated by one
surgeon with contemporary “patella-friendly” implants
and modern perioperative and rehabilitation protocols,
limiting the variability within the cohort but may limit
external validity of findings. In addition, this study eval-
uated PROMs, which provide a more scientifically rig-
orous investigation compared to the use of re-operation
rates alone.

In summary, worse preoperative OA severity in the lat-
eral patellar facet, graded with the KL system, predicted
superiorknee-specificPROMsinpatientswithunresurfaced
patellae after contemporary TKA. This observation high-
lights the minimal contribution of radiographic or intra-
operative patella OA to knee function after TKA for
tibiofemoral disease. Additional research is warranted to
delineate selective patella resurfacing criteria for optimal
primary TKA outcomes.
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