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�� Patellar resurfacing during total knee arthroplasty remains 
a controversial topic.

�� Some surgeons routinely resurface the patella to avoid the 
increased rates of postoperative anterior knee pain and 
reoperation for secondary resurfacing, whilst others selec-
tively resurface based on the presence of preoperative 
anterior knee pain, damaged articular cartilage, inflamma-
tory arthritis, isolated patellofemoral arthritis, and patellar 
subluxation and/or maltracking. A third group of surgeons 
never resurface the patella.

�� The anatomy and biomechanics of the patellofemoral joint 
as well as the advances in surgical techniques and pros-
thetic design must be taken into account when making 
a decision about whether to resurface the patella. Accu-
rate component implantation if the patella is resurfaced 
becomes crucial to avoid complications.

�� In our institution before 2008 we were performing a selec-
tive resurfacing of the patella, but in the last decade we 
have decided to always resurface it, with good outcomes 
and low complication rate. A reproducible surgical tech-
nique may be helpful in reducing the risk of postoperative 
anterior knee pain and complications related to implants.

�� In this article we analyse the current trend and controver-
sial topics in dealing with the patella in total knee arthro-
plasty, and discuss the available literature in order to 
sustain our choice.
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Introduction
The variability in the decision about whether to resurface 
the patella in total knee replacement (TKR) is influenced 

by different factors including geographic location, train-
ing of surgeons, implant design and level of constraint. 
There are currently three possible approaches to the 
patella during primary total knee arthroplasty: always 
resurface, never resurface, and selectively resurface. This 
last option is mainly dictated by pre and intraoperative 
findings such as preoperative diagnosis, quality of the 
articular cartilage, patellofemoral congruence and track-
ing at the time of surgery.

Disagreement is also present in the literature because 
there are different randomized controlled trials leading to 
different evidence and conclusions, that will be discussed 
in this review. In the last decade the improvement in patel-
lar and femoral component design and some advances in 
the surgical technique may have made patellar resurfacing 
more attractive. The traditional component is a cemented 
and all-polyethylene patella, with a dome-shaped design 
to favour component insertion (Fig. 1).1 The onlay design 
reduces the risk of patellar fracture and the amount of sac-
rificed bone.

Current trends and controversial topics  
in dealing with the patella
Geographical trends

If we look at this topic from a geographical point of view 
as Abdel et al did in their study,2 we will find that in North 
America, the majority of surgeons (> 90%) routinely resur-
face the patella. Patellar resurfacing is less common in 
Asian countries, and is carried out selectively in European 
nations. Research performed by Vielgut et al3 studied the 
percentage of patellar resurfacing in total knee arthro-
plasty (TKA) in 11 arthroplasty registers extracting data 
from the EFORT website, NORE (Network of Orthopaedic 
Registries of Europe) and three other international Regis-
tries (New Zealand, Canada and Australia). On one hand 
the Danish knee arthroplasty registry reported a 72% rate 
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of resurfacing the patella, but only 2% of TKAs completed 
in Norway and 3% in Sweden had a patellar button. Per-
centage of patellar resurfacing was also high in Canada 
(70%), Portugal (65%) Australia (45%) New Zealand and 
England (30%). Three registries did not collect these data 
(Scotland, Slovakia and Catalunia). These differences 
between these very close countries may be justified by 
several factors such as education, training, tradition, expe-
rience, and/or clinical evidence, type of implant and 
constraint.

Furthermore, there might be some medicolegal rea-
sons for resurfacing, such as in the US. On the other hand, 
when looking at the TKA design used in countries who 
routinely do not resurface the patella, it is often a Cruciate 
Retaining (CR) design. In Sweden, for instance, 92.2% of 
TKA are CR, and the figure is similar in Norway. Further-
more, there are less obvious issues which might influence 
decision making as well, such as the risk or being sued for 
malpractice when the patella is not resurfaced.

Surgeons’ trends

Always resurface

The reasons why surgeons decide to always resurface the 
patella are different and supported by several studies: multi-
ple level 1 randomized trials and good-quality meta-analyses 
have shown a significantly lower rate of secondary resurfacing 

and reoperation.4–8 Second, although most level 1 rand-
omized trials and subsequent meta-analyses have not shown 
a statistically significant difference in anterior knee pain, 
almost all have shown less anterior knee pain in the resur-
faced group.4–8 Third, unless preoperative magnetic reso-
nance imaging (MRI) is performed, the quality and thickness 
of the patella’s articular cartilage at the time of knee arthro-
plasty are unpredictable as well as how long it would last 
especially in patients with different age, level of activity, 
body mass index (BMI) and ethnicities. Finally, a large per-
centage of patients come with anterior knee pain or radio-
graphic signs of patellofemoral arthritis or present primarily 
with patellofemoral arthritis, inflammatory arthritis, or dif-
fuse synovial inflammation.

Never resurface

Surgeons who ‘never’ resurface the patella are in opposi-
tion and argue that the rate of complications related to 
patellar resurfacing, such as patellar fractures, poly wear 
or fracture, component loosening and dissociation, is 
unacceptable. They also contend that no study in the lit-
erature has definitively shown a clear difference between 
the effect of two different techniques on patellar pain and 
complications.

Since no meta-analysis or level 1 study has strongly 
favoured one philosophy over the other, both groups are 
able to find arguments in support of their belief. It 
becomes, however, difficult to justify the decision of not 
resurfacing in patients with severe arthritis of the patel-
lofemoral joint or referring for anterior knee pain or for 
inflammatory diseases even if recent publications showed 
that patients with inflammatory diseases have the same 
risk of developing anterior knee pain as patients with OA 
when the patella is not resurfaced (Fig. 2).9

Selectively resurface

Surgeons who selectively resurface the patella share the 
philosophy to decide intraoperatively based upon differ-
ent criteria, mainly the quality of the patellofemoral car-
tilage. At the moment there are very few published data 
correlating the intraoperative status of the patellofemo-
ral cartilage and postoperative function. One of the main 
reasons for not resurfacing the patella, especially in the 
Asian population, is related to patients’ smaller statures 
and thin patellar bone, as it may cause patellar fractures. 
The same group of surgeons, on the other hand, always 
perform the resurfacing when patients have inflamma-
tory diseases such as rheumatoid arthritis or a severely 
damaged cartilage.2,3

However, the threshold for resurfacing the patella or 
not based on the quality of the cartilage, is mainly related 
to the surgeon’s experience and is not objectively clari-
fied in the literature. In addition, it could be argued that 
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Fig. 1  Different types of patellar resurfacing. Dome-shaped 
is the most common but other geometries are or have been 
available on the market.
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the ability of the surgeon to assess articular cartilage in 
order to predict the outcome is doubtful, especially 
intraoperatively.

Implant-related issues

Design, level of constraint and type of implant may influ-
ence the choice of whether or not to resurface the patella.

In the US there are a lot of Posterior Stabilized (PS) 
users, as well in some countries like Denmark, where the 
patella is routinely resurfaced. PS design has been shown 
to be more prone to secondary patellar resurfacing as 
indicated by Maney et al.10 The design of the femoral com-
ponent might play a role in the decision to resurface, typi-
cally with older designs that have a not ‘patellar friendly’ 
trochlea, with larger flange and thicker anterior design, 
with a higher transition zone from the trochlea to the 
intercondylar box. Improvements in the design seem to 
partly explain the reduction in resurfacing in the Swedish 
Arthroplasty Register.

Finally, when looking at the TKA design used in coun-
tries who routinely do not resurface the patella, it is often 
a CR design.

Surgical issues

From a surgical point of view, although some improve-
ments have been made in recent years, the instrumenta-
tion dedicated to patellar resurfacing remains less accurate 
compared to the advances made in the instrumentation 
sets for knee replacements, and a large number of sur-
geons resurfacing the patella avoid their use, preferring a 
so-called ‘free hand’ cut.

No real advances in technology such as computer navi-
gation, patient’s specific instruments or robotics have 
been developed in order to optimize patellar resurfacing, 
which remains a crude procedure and utilizes poor ana-
tomic landmarks.

Patient-related issues

‘At risk’ categories

Four categories of patients deserve some attention: 
patients with inflammatory arthritis, obese patients, those 
who find stair climbing imperative, and females. For dif-
ferent reasons all these categories should be resurfaced. 
In patients with rheumatoid arthritis the patella tends to 
become flat and large, and a study performed in Sweden 
showed better results when the patella was resur-
faced.11–13 Concerning obese patients, not resurfacing the 
patella seems less successful with a higher risk of postop-
erative pain, and no significant difference in postoperative 
complications has been found whether the patella was 
resurfaced or not.14,15

Concerning stair climbing, there are studies showing 
better performance when the patella was resurfaced and 
others showing no significant differences.4,6,11,16 In the 
preoperative phase, the opportunity of asking patients if 
they are a ‘stair climber or not’ can be used to aid in the 
decision on whether to offer surgery with or without 
patellar resurfacing. On the other hand, this is an issue 
that comes up quite often, mainly in the European coun-
tries where there is a high percentage of patients who live 
in old houses or blocks of flats with no elevators.

Gender can be an important variable to consider: Rob-
ertsson et al found that female patients were more satis-
fied with the result of patellar resurfacing than male 
patients in the Swedish Knee Arthroplasty Registry.13

Finally, valgus knee is considered a category where 
patellar resurfacing should be considered.12,13

Anatomical and functional issues

Another point to consider is that, in many cases, patel-
lofemoral arthritis can be the consequence of a more or 
less dysplastic joint; a factor to consider in this case is the 

a) b)

Fig. 2  An example of severe patellofemoral arthritis.
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morphology of patella. In the past it was classified as ‘nor-
mal’, ‘small’ or ‘absent’, referring to the size of the patella 
compared to the femoral condyles. Further previous clas-
sifications have been proposed to evaluate patellar mor-
phology: the most used are the Wiberg17 classification, 
modified by Baumgartl18 and Ficat.19 At least seven different 
patellar morphologies can be described in the literature 
(Fig. 3). In addition to the anatomical varieties we must 
add the deformity that derives from osteoarthritic degen-
eration. If we consider all these anatomical variables in 
addition to the different possible trochlear variables and 
designs, in our opinion, it can be difficult to address cor-
rect patellar tracking without addressing both the sides 
involved. In other words, each prosthetic design has only 
one type of femoral flange (‘more or less patella friendly’) 
where very different types of patella should adapt. Resur-
facing the patella allows to play with the position of the 
patellar button and better place it over the femoral flange.

Recent studies published by Saffarini et al20,21 and Kuo22 
show that even the so-called patellar friendly implants are 
not able to restore normal morphology of the anterior 
femur. Using a patellar implant may therefore help to bet-
ter match the two components.

Anterior knee pain after TKA

This is another controversial topic. At the moment, 
research into a ‘perfect’ design for patellar friendly com-
ponents continues, and the science of patellar resurfacing 
has yet to be finalized. The selective resurfacing of the 
patella, for those who advocate this choice, needs to 
involve looking at different parameters intraoperatively, 
including size and thickness of patella bone, native patel-
lar tracking, quality of articular cartilage, and presence of 
inflammatory synovial tissues. This large number of 
parameters and the difficulty of objectively judging all of 
them often pushes the surgeon to resurface the patella in 
the majority of cases.

The ability of the surgeon to assess articular cartilage in 
order to predict the outcome is doubtful, especially intra-
operatively.23,24 The main reasons for not resurfacing the 
patella are the presence of viable cartilage with no exposed 
bone, adequate patellofemoral congruence, young age, a 
normally shaped patella of appropriate thickness, and no 
history of inflammatory diseases of any kind.14–25 Among 
the indications for not resurfacing the patella, the most 
important is a very thin and severely eroded patella where 
thickness of the patella even after conservative resection 
would be less than 10–12 mm.

Parvizi et  al4 also published a comprehensive meta-
analysis that included 14 prospective, randomized studies 
comparing un-resurfaced and resurfaced patellae in total 
knee arthroplasty. There was a lower relative risk of ante-
rior knee pain in the resurfaced group compared with the 
un-resurfaced group (P = 0.01). They also described their 
results for secondary resurfacing. They found that both 
components of the Knee Society Score (KSS) significantly 
improved after the secondary procedure.

Literature evidence and review
Since 2005, various randomized controlled trials and 
meta-analyses have been published comparing outcomes 
between patients with resurfaced and un-resurfaced 
patellae. These studies showed a reduction in the revision 
rates in patients who underwent patellar resurfacing with-
out showing a reduction in the anterior knee pain.5–7,26,27

Among the supporters of patellar resurfacing, Parvizi 
et al4 and Nizard et al5 were among the first to report a 
reduction of anterior knee pain and a lower revision rate in 
patients who underwent a TKA with patellar resurfacing. 
These data anticipate the studies of other authors, such as 
Adravanti et al26 who reported a wide case-series of 861 
patients, clinically and radiographically evaluated at mid-
term follow-up. Patients were evaluated using the knee 
pain scale (KPS).27 The KPS has four subscales, including 
frequency and intensity of pain experienced during both 

Type I

Type II Type II-III Type III

Type IV Hunter’s cap Cobble rock

BaumgartI Wiberg III Alpine hunter’s cap

Pebble Half-moon Patella magna Patella parva

a)

b)

Fig. 3  Different types of patellar shape.
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ambulation/climbing and transfer activities. The best pos-
sible score is 12, while the worst possible score is 66.

The authors reported that 801 patients showed a KPS < 
36. Among the remaining 60 patients, 33 had a KPS > 36. 
Twenty-seven patients underwent further surgical proce-
dures and among them 22 underwent revision surgery of 
the target knee. However, in only 0.6% of the cases of 
reintervention, patellofemoral complications were found 
to be the cause, confirming a very low rate of complica-
tions related to patellar resurfacing.

Concerning postoperative outcomes, two studies 
found a significantly increased KSS score in the resurfac-
ing group compared to the non-resurfacing group.6,28 
Vukadin et al evaluated the effects of patellar resurfacing in 
60 patients with valgus deformity of the knee. In 30 patients 
treated with resurfacing they found, although not statisti-
cally relevant, a higher clinical and functional improvement 
in the examined clinical scores compared to the patients 
who did not undergo patellar resurfacing. Valgus knee 
deformity, rheumatic disease, patellofemoral arthritis and mal-
tracking are contemporary indications supporting patellar 
resurfacing.29 James F. Fraser30 published in 2017 a systematic 
review of the literature from 2004 to 2014 using registry data 
from Australia, Denmark, England, New Zealand, Norway and 
Sweden. The reported data showed low resurfacing rates in 
the northern Europe, with Norway at 4% and Sweden 
having the most significant reduction of the procedure 
(from 15% to 2%). The USA reported higher rates (80%), 
and Australia had a major increase from 49% to 55% in 
the study period. Fraser and Spangehl showed that the 
resurfacing was associated with a lower revision rate, as 
described earlier, without influencing anterior knee pain.30

Chen et al6 showed opposite conclusions in a literature 
metanalysis. They did not find statistically significant dif-
ferences in anterior knee pain, and they also associated 
patellar resurfacing with a higher rate of intraoperative 
fractures (fixation with a single central peg has been sug-
gested to increase the risk of fracture), as well as with the 
other classical risks related to prosthetic implant, such as 
loosening.8 The incidence of loosening has ranged across 
studies from 0.4% to 4%31 and has decreased since the 
introduction of dome-shaped patellar implants. In the 
2014 Swedish Knee Arthroplasty Registry Annual Report, 
patella resurfacing was actually found to increase the risk 
of revisions from 2003 to 2012 with a relative risk of 1.2 
(CI 1⁄4 1.1–1.4) when compared with un-resurfaced patel-
lae in primary TKA.32 In their randomized controlled trial, 
Burnett et al33 analysed 64 patients who underwent total 
knee replacement, comparing the clinical results obtained 
in patients in whom patellar resurfacing was performed 
and those in whom the procedure had not been per-
formed. As also suggested in the previous literature,6,34,35 
no clinical difference was found in the two groups either 

for range of motion or for scores (Knee Society Clinical 
Rating Score), or in the rate of revision and anterior knee 
pain. This study, in our opinion, is important because it 
refers to results with a long-term follow-up (10 years) 
without showing significant complications or disadvan-
tages related to the procedure.

In a review, Putman et  al36 suggested that complica-
tions on the patella after a TKA are associated with differ-
ent factors, related to the patient (valgus knee, obesity, 
lateral retinacular release, and a thin patella) and to the 
surgery. Among these are an asymmetric bone cut with a 
greater than 2-mm difference in medial vs. lateral, lateral 
release (and consequent patellar blood supply compro-
mised with risk of fracture on necrotic base), and femoral 
and/or tibial rotational malalignment.37 The authors stress 
the fact that particular attention should be paid to femoral 
internal rotation, which, when present, can produce patel-
lar maltracking with subsequent patellar instability38 and 
stiffness as assessed by Berger et al39 who performed a com-
bined analysis of component rotation, both on the femur and 
on the tibia: combined internal rotation of 1° to 4° correlated 
with patellar tilting and maltracking, combined internal rota-
tion of 3° to 8° with patellar subluxation, and combined inter-
nal rotation in of 7° to 17° with patellar dislocation.

Another point of discussion is the infection rate that 
seems not to be influenced by the resurfacing of the 
patella,40 as shown by a previous systematic review. These 
findings demonstrate that the longer surgical time taken 
for the resurfacing does not increase the risk of infection.

Concerning surgical technique and choice of implant, 
patellar thickness may be critical in influencing outcomes 
and range of motion as shown in studies by Lee et al and 
Ritter et al.40,41 When a patellar resurfacing is performed, 
restoring the native patellar thickness is a crucial point to 
achieve optimal range of motion (ROM) and the patient’s 
clinical satisfaction as shown by Devers et al42 (quality of 
life, SF-36 and Western Ontario and McMaster University. 
To restore native patellar thickness can be key to improve 
subjective outcomes as shown by Alcerro et al.43 Moreo-
ver, Roessler et al44 showed that patella tilt, patella height 
and thickness, as well as the delta angle, were significant 
predictors of a need for secondary patellar resurfacing 
after primary TKA.

Ghosh et al underlined in their study that anterior over-
stuffing may lead to decreased flexion, patellofemoral mal-
tracking, subluxation, increased patellofemoral compression 
and shear forces contributing to increased component 
wear, and possibly pain compromising outcomes.45 Less 
discussed in the literature but as important as overstuffing is 
understuffing of the third compartment, which may lead to 
patellar instability, reduction of the quadriceps lever arm 
and extension-lag.43 It can be a complication of either resur-
facing or non-resurfacing of the patella.
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In support of resurfacing, a cost-effectiveness analysis 
was conducted by Weeks et al46 in 2018: the authors use a 
decision analytic model representing a hypothetical TKA 
cohort, with or without patellar resurfacing, using data 
from the 2014 Australian Registry. Their results suggest 
that TKA with resurfacing is cost-effective compared to not 
resurfacing. Not resurfacing the patella resulted in higher 
costs and lower quality-adjusted life year at 14 years; the 
authors suggest that this point is connected with the 
higher revision rates for un-resurfaced TKA.

A very recent meta-analysis published by Migliorini et al47 
showed overall better outcomes with patellar resurfacing, 
detecting a lower rate of postoperative anterior knee pain 
and reoperation. Moreover, the resurfacing group showed 
greater value of the Hospital for Special Surgery Score 
(HSS), KSS and related subscales. In favour of the retaining 
group, a slightly better ROM was evidenced.

A meta-analysis published by Teel et al48 only partially 
agrees, and stresses the risk of reoperation, showing that 
the only clear relationship is that knees that do not receive 
patellar resurfacing are more likely to receive reopera-
tion, most often for secondary resurfacing. However, the 
disease burden of differing complication profiles associ-
ated with resurfacing and non-resurfacing groups remains 
unclear.

Finally, concerning secondary replacement of the 
patella and its potential benefits and risks, a meta-analysis 
published by Van Jonbergen et  al49 showed significant 
improvement in knee scores in all nine considered studies 
that reported functional outcomes, although no clinically 
significant improvement in knee scores was observed. 
Moreover, reported complications include infections and 
impaired wound healing, patellar instability, and patellar 
fracture. They concluded that because the available evi-
dence is of generally low quality, the results of this sys-
tematic review only support a weak recommendation for 
secondary patellar resurfacing if patient satisfaction and 
clinically important improvement of functional outcomes 
are the desired endpoints.

Tips for patellar resurfacing

To optimize patellar resurfacing, the surgical technique 
should be the most possibly reproducible and follow some 
key points. First of all, the removal of synovial tissue and 
peripatellar osteophytes is necessary for an adequate 
exposure. The level of resection is indicated by the chondro-
osseous junction as well as the insertion of the tendons 
which can be outlined using electrocautery (it is not a 
denervation).The resection can be carried out free-hand or 
with dedicated instruments keeping the sawblade parallel 
to the anterior surface of the patella. It is important to meas-
ure the patella before resection to restore the previous 
thickness (mean thickness is 26 mm for males and 23 mm 
for females); around 15 mm of native bone is necessary to 

reduce the risk of fracture and adequate restoration of patel-
lar thickness is critical to maximize efficiency. It is important 
to avoid an asymmetric cut. The medial facet is typically 
thicker than the lateral side. A lateral facetectomy is often 
necessary and recommended after a recommended 2.5 mm 
medialization of the patellar button. Superior placement of 
the patellar component is also recommended in order to 
minimize patellar clunk and catching in the intercondylar 
region.

Conclusions
Patellar resurfacing in total knee replacement is still a con-
troversial topic within the orthopaedic community. We 
support resurfacing of this joint. In our opinion, resurfacing 
the patella is a reproducible and safe procedure, and may 
reduce the risk of anterior knee pain, additional surgery to 
replace the patella in a second step (most of the time unsuc-
cessful) in the hope of avoiding stiffness and anterior pain, 
and revision. The technique must be accurate both for the 
patellar implant as well for the femoral component, in 
terms of rotational alignment. Resurfacing the patella can 
also aid in the optimization of the patella femoral tracking, 
while positioning the plastic button accordingly (proximal 
and medial positioning, while optimizing the thickness of 

D

Fig. 4  Preoperative X-rays of a patient with three-
compartmental knee arthritis on the right side and severe 
patellofemoral degeneration.
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the construct). Finally, the matching of two purposely 
designed surfaces (patella and flange) avoids the risk of 
forcing different anatomically shaped patellae into a metal 
surface of one single design (Fig. 4 and Fig. 5).
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