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ABSTRACT

Objective. This study addresses functional data, pain, and the reop-
eration rate in patients undergoing primary total knee arthroplasty 
(TKA) during which the patella was or was not replaced. Methods: 
Fifty-three knees were included, 18 with the patella replaced and 
35 with the patella not replaced. WOMAC and SF-12 scores and 
knee pain were analyzed preoperatively and 3, 6, and 12 months 
after TKA. The reoperation rate was also evaluated. Results: Both 
groups presented significant improvement in WOMAC score and 
pain at all postoperative follow-up appointments. There was no 
significant difference between the groups in all evaluated variables. 
Two subjects in the group did not undergo patellar replacement due 
to complaints of anterior knee pain after arthroplasty. There was no 
difference between the groups in relation to the reoperation rate. 
Conclusion: Patients receiving patellar replacement during TKA did 
exhibit significant differences in the rate of reoperation, function, or 
pain when compared to patients in which the patella was replaced. 
Level of Evidence III; Cohort study.
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RESUMO

Objetivo: Este estudo confronta dados funcionais, dor e taxa de 
re-operação de pacientes submetidos à ATJ primária, que substi-
tuíram e que não substituíram a patela. Métodos: 53 joelhos, sendo 
18 com a patela substituída e 35 com a patela não substituída. 
Womac, SF-12 e dor no joelho foram analisados no pré-operatório 
e após 3, 6 e 12 meses da ATJ. A taxa de re-operação também 
foi avaliada. Resultados: Ambos os grupos apresentam melhora 
significativa no questionário Womac e dor em todos os seguimentos 
pós-operatórios. Não houve diferença significativa entre os grupos 
em todas as variáveis avaliadas. Dois sujeitos no grupo NÃO foram 
submetidos a substituição da patela devido a queixas de dor an-
terior no joelho após a artroplastia. Não houve diferença entre os 
grupos em relação a taxa de re-operação. Conclusão: Pacientes 
submetidos a substituição da patela na ATJ não obtiveram diferença 
significativa quanto a taxa de reoperação, função e dor quando 
comparados aqueles que não substituíram. Nível de evidência III; 
Estudo Coorte.

Descritores: Artroplastia. Joelho. Patela.

INTRODUCTION

Disagreements on whether to replace or retain the patella during total 
knee arthroplasty (TKA) have been present throughout the history of 
knee surgery and continue, with no consensus in the current literature.
Surgeons who prefer to replace the patella justify their decision 
by stating that this reduces the incidence of anterior knee pain, 
prevents future secondary revisions of the patella, provides greater 
patient satisfaction, improves overall function, and has a low rate 
of complications. Surgeons who opt not to substitute the patella 
indicate more physiological patellofemoral kinematics, the possibility 
of greater patellofemoral load support, conservation of the patellar 

bone, reduction of osteonecrosis of the patella, and prevention of 
complications associated with patellar replacement such as patella 
fractures, patellar ligament injury, wear or loosening of the implant, 
and instability.1,2 Still others maintain that replacement should be 
selective and based on criteria such as age, quality of the patellar 
cartilage, the presence of crystal deposit disease, the positioning 
of the patella, and femoral component type.3

Consequently, current studies comparing patients undergoing 
TKA with or without replacement of the patellar surface do not 
present a consensus regarding possible differences in the functional 
questionnaires, pain, or reoperation rate.
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The main objective of this study is to evaluate the functional results 
and reoperation rate in patients undergoing primary TKA with or 
without replacement of the patellar joint surface over a period of 
one year post-procedure.

MATERIALS AND METHODS

We retrospectively evaluated 53 subjects with osteoarthritis of the 
knee (OAK) who underwent TKA at our institution between January 
2013 and December 2014. Inclusion criteria were subjects with 
primary or secondary OAK, with outpatient follow-up of at least 12 
months who attended postoperative follow-up visits at three, six, 
and 12 months post-procedure. Exclusion criteria were previous 
osteoarticular infection, previous bilateral TKA, incomplete medical 
record data, and postoperative complications not related to the 
patella. The study was approved in advance by the institutional 
review board (CAEE 53544516.1.0000.5440).
The cases selected were subdivided into two groups: “YES” when 
the patella was replaced and “NO” when the surgeon did not 
replace it, performing patelloplasty via debridement and excision 
of the marginal osteophytes. The implant used for total arthroplasty 
was the same in all patients (PFC Sigma, Depuy-Johnson) and 
the surgeries were performed by senior staff in the service. The 
option to not replace the patella was made when the cartilage of 
the patellar surface did not demonstrate deep lesions, the patella 
was less than 20 mm thick, and when patellar tracking was good.
The data were obtained by analyzing electronic patient records 
which contained the operative report, patient history and assessment 
of function; consequently a free and informed consent form was 
not required. Demographic data were collected on the subjects 
(age, sex, and BMI) whether the patella was replaced or not, along 
with the occurrence of reoperation up to the date of data collec-
tion (December, 2016). Function prior to and 3, 6, and 12 months 
after surgery was analyzed using the Western Ontario McMaster 
Universities Osteoarthritis Index (WOMAC) questionnaire,4 with 0 
representing no impairment of function and 100 very compromised 
function, the physical and mental components of the Short Form 12 
(SF12),5 and pain was measured using the visual analog scale (VAS).

Statistical analysis

The data obtained were processed using SAS Statistical Software 
(version 9.3; SAS Institute Inc., Cary, NC) with 5% significance (p 
value ≤ 0.05). Mixed-effect linear regression was used to analyze the 
evolution of the variables WOMAC, SF12, and VAS over time in the YES 
and NO groups, and to establish the differences between the groups.

RESULTS

The demographic data, pre- and postoperative function, and reop-
eration rate for each group are presented in Table 1. No statistical 
difference was found in relation to BMI, age, function, or pain in 
the preoperative evaluation, showing homogeneity between the 
groups. Comparison of postoperative function between the two 
groups showed no significant difference in the rate of improvement 
in WOMAC, SF12, or VAS scores between groups at any of the 
postoperative follow-up visits. Two members of the group which 
did not receive patellar replacement were reoperated to perform 
patellar arthroplasty due to complaints of patellofemoral pain. 
One subject in the group that did receive patellar replacement 
and another in the group that did not receive patellar replacement 
underwent manipulation under anesthesia to gain flexion movement 
in the operated knee.
Analysis of the change in variables over time revealed that both 
groups had significant improvement in WOMAC scores at three, 
six, and 12 months postoperatively (p<0.001). Pain according to the 

VAS was significantly reduced in both groups at three, six and 12 
months postoperatively (p<0.001). The group which received patellar 
replacement showed improved scores on the physical domain 
of the SF12 at the follow-up assessments at three (p=0.019), six 
(p=0.005), and 12 months (p=0.003) postoperatively. No significant 
difference was seen between pre- and postoperative assessments 
in the physical domain of the SF12 in the group which did not receive 
patellar replacement (p>0.05). The mental component of the SF12 
also showed no significant changes in either group (p>0.05). 
None of the variables showed significant differences between the 
assessments at three versus six months, three versus 12 months, 
or six versus 12 months. (Figure 1)

DISCUSSION

The patellofemoral joint and replacement of the patella are currently 
among the most widely discussed aspects related to TKA. Our 
study found no statistical difference in functional characteristics 
or knee pain between groups that received or did not receive 
patellar replacement.
The function reported by the total score of the WOMAC questionnaire 
was significantly better in both groups starting from three months 
postoperative, as was pain measured by the VAS. A meta-analysis 
conducted by Pilling et al.6 showed that previous pain and degree 
of satisfaction in patients who received patellar replacement were 
the same as in patients who did not receive patellar replacement. 

Tabela 1. Demographic and clinical data in the pre- and post-operative 
periods, and reoperation rate, expressed as mean and standard deviation.

  Patella Replacement  

No (N=35) Yes (N=18) P

Age 68.5 -5.8 68.9 6.9 -0.4

BMI 32.2 -4.8 33.5 4.6 -0.34

Preoperative function

WOMAC 60 -16.1 58.7 13.9 -0.78

Physical SF12 39.4 -14.5 32.3 6.9 -0.09

Mental SF12 39.5 -12.5 49.5 12.7 -0.49

VAS 5.6 -3.1 4.8 3.1 -0.23

Function 3 months post-op

WOMAC 19.4† -16.5 21.2† 21.1 -0.74

Physical SF12 41.9 -9.1 40.3† 8 -0.6

Mental SF12 44.5 -12.4 51.7 15.1 -0.28

VAS 1.8† -2.4 0.87† 1.5 -0.15

Function 6 months post-op

WOMAC 16.9† -14.3 18.4† 18.9 -0.75

Physical SF12 46.6 -8.8 41.4† 9.4 -0.14

Mental SF12 46 -13.7 51 9.3 -0.38

VAS 1.1† -2 0.3† 1.4 -0.27

Function 12 months post-op

WOMAC 14.9† 13.5 18.1† 13.5 -0.49

Physical SF12 44.8 9.2 41.8† 10.3 -0.33

Mental SF12 49.6 10.8 45.1 11.8 -0.27

VAS 1.2† 2.1 0.75† 1.4 -0.52

Reoperation rate 2 (5.7%) 1 (5.6%)  
BMI: body mass index; VAS: visual analogue scale; post-op: post-operative. † statistical difference 
compared to preoperative evaluation.
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However, Chen et al.2 suggested that over the long term (five years 
or more), patellar replacement could yield better functional results 
as indicated by the Knee Society Score. A recent study by Aunan 
et al.7 showed that after three years, scores on the KOOS ques-
tionnaire were significantly better in patients who received patellar 
replacement. Beaupre et al.8 assessed the function of patients 
who received or did not receive patellar replacement using the 
WOMAC questionnaire, and found no difference between groups 
1, 5, and 10 years after the procedure. The WOMAC questionnaire 
includes questions related to pain, stiffness, and function, and has 
been validated for Brazilian Portuguese; like the SF12 quality of life 

questionnaire, it is responsive to changes in patients with knee 
osteoarthritis.4,8-10 However, our study only evaluated function and 
pain one year post-procedure, which may not be sufficient time 
to analyze the benefits of replacing or not replacing the patella.
Anterior knee pain is a frequent complaint in patients who undergo 
TKA, with an incidence exceeding 30% according to some authors;11 
the hypothesis is that replacing the patella could decrease this 
incidence. On the other hand, replacement of the patella can cause 
complications such as poor patellar alignment, sprains, avascular 
necrosis, failure of the extensor mechanism, fracture, etc.1,2 Studies 
show that the surgical reoperation rate due to patella complications 
is higher when the patella is not replaced.6,12 The study by Chen 
et al.2 showed that patella replacement can reduce the risk of 
reoperation by 4%. Meanwhile, Breeman et al.13 found that until five 
years after arthroplasty, the rate of reoperation, healthcare costs, and 
functional outcomes are similar whether the patella is replaced or 
not. In the present study, the time patients were followed to assess 
reoperation rate ranged from three to four years and no difference 
was found in the reoperation rate between the groups. The two 
patients in the group which did not receive patellar replacement who 
were reoperated to replace the patellar joint surface had different 
outcomes: one showed improvement after the surgery, while the 
other still had the same pain as before the revision surgery.
Rodriguez-Merchan et al.3 recommended replacing the patella 
when injuries classified as Outerbridge IV are present, and retaining 
the patella for injuries graded I, II and III. Roberts et al.14 analyzed 
the influence of replacing or not replacing the patella in patients 
who did not have exposed bone on the patellar joint surface, 
and the results indicated slightly greater patient satisfaction in 
the group where the patella was replaced, but the functional 
questionnaire, complication rate, and number of revisions were 
similar between the groups.
Patelloplasty is routinely performed in our service during TKA. Liu et al.15 
studied the influence of patelloplasty and patellar replacement on 
the rate of reoperation, function, and pain. The results showed no 
difference between the groups seven years after the procedure. 
The authors reported a preference for patelloplasty, suggesting 
that this procedure preserves sufficient bone stock and can easily 
converted to a patellar replacement if the patient complains of 
anterior knee pain. Zha et al.16 found favorable results for the lateral 
release of the patella compared to non-release during TKA. We 
conduct lateral release only in cases when we observe that the 
tracking of the patella is not appropriate. 
This study has some limiting factors. The analysis was retrospective, 
which did not permit standardized exploration of the degree of 
degeneration in the patellar articular surface. Furthermore, the 
sample size of this study was small, which reduces the power of 
the results presented. Functional assessment was only measured 
through self-perceived questionnaires completed by the patient 
about their own function. We believe that prospective randomized 
studies using instruments to assess physical performance may be 
more appropriate to determine whether replacement of the patellar 
surface should be routinely performed in TKA.

CONCLUSION

Total knee arthroplasty with or without patellar replacement has 
similar results in the first year post-procedure. Prospective studies 
with larger samples should be conducted.
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Figure 1. Changes in WOMAC, SF12m, and VAS score over time.
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