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Abstract: Patella resurfacing in total knee replacement remains a controversial topic, in spite of the 
multitude of studies published in the literature. We comparatively evaluated the outcomes of total knee 
arthroplasty with unresurfaced/ resurfaced patellae in a consecutive series of 155 patients, at 1 year 
postoperatively: 86 (55.5%) with resurfaced patellae and 69 (44.5%) unresurfaced. The two patient 
groups were similar in terms of age, gender, diagnosis, osteoarthritis grade, involved knee and 
alignment, and type of endoprosthesis implanted. We found no significant difference in Knee Society 
Score and anterior knee pain; the only observed difference was in tourniquet time, which was longer in 
the resurfaced group (p< 0.0001). Patients with unresurfaced and resurfaced patella show similar 
results in terms of knee function and anterior knee pain at 1 year postoperatively, with no significant 
differences. Further long term studies are needed to clearly show the superiority of one procedure over 
the other. 
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INTRODUCTION 
The need to resurface the patella during primary total 

knee replacement (TKR) is still a matter of debate, and because 
of the controversy surrounding this subject, the choice to 
resurface the patella or not is usually based on surgeon 
preference. Although a multitude of studies have been published 
on the subject, including well-designed, randomized controlled 
trials (1-4), the results are still controversial. According to 
Helmy et al., surgeons can be divided into three categories based 
on how they address the patella during TKR: universal 
resurfacers, selective resurfacers and nonresurfacers.(5) 

Choosing to resurface the patella or leave it 
unresurfaced during TKR are both associated with specific 
complications.  

On the one hand, a resurfaced patella could fracture or 
develop osteonecrosis, the patellar component could loosen or 
suffer polyethylene wear, the patella could be unstable or 
maltracking and patellar clunk or crepitus could also be present; 
on the other hand, unresurfaced patellae can lead to anterior 
knee pain and the need for re-interventions for resurfacing.(6-
13) 

Given the worldwide tendency of including more 
patient-reported outcomes into the postoperative evaluation of 
orthopaedic interventions (14,15), we designed a retrospective 
observational study to assess how patella resurfacing influences 
the results of TKR, taking the patient’s perspective into account. 
 

PURPOSE 
The aim of this study was to comparatively evaluate 

the outcomes of total knee arthroplasty with unresurfaced/ 
resurfaced patellae in a consecutive series of patients treated in 
our institution. 

In order to obtain a more patient-centred evaluation of 
the two procedures, we chose two patient-reported instruments 
for assessment: the functional KSS and the Visual Analogue 
Scale (VAS) for anterior knee pain. We also included a 

commonly used physician evaluated instrument – the Knee 
Society Score – KSS knee rating. The study was approved by 
our institution’s Ethics Committee. 

 
MATERIALS AND METHODS 

The study group consisted of a consecutive series of 
patients who underwent TKR in the Clinic of Orthopaedics and 
Traumatology of the Mureș County Hospital between November 
2011 and May 2014. We excluded patients with less than 1 year 
of postoperative follow-up, as well as those with spine or hip 
disorders that could influence the function of the observed knee. 

Patient data, including demographic data, preoperative 
and 1 year postoperative KSS knee rating and functional scores, 
as well as VAS for anterior knee pain at 1 year after TKR, were 
all retrieved from the Clinic’s records and introduced in a 
database. Information about diagnosis, type of implant and 
tourniquet time was also recorded for each case. 

Statistical calculations were performed in spreadsheets 
and GraphPad InStat 3 software, using a significance threshold 
alpha of 0.05. When the value presented Gaussian distribution, 
parametric tests were used (unpaired t test for comparison of 
means); if in certain subgroups the distribution was non -
Gaussian, non-parametric tests were used (Mann-Whitney for 
comparison of medians). For comparison of categorical data we 
used the chi square test. 

 
RESULTS 

In the aforementioned timeframe, a number of 173 
TKRs were performed in our institution. Of these cases, 16 were 
excluded because of missing data (patients lost to follow-up at 1 
year postoperatively), and 2 were excluded based on the 
presence of hip disorders that could influence the results. 

A total of 155 patients were included, of which 86 
(55.5%) have had patella resurfacing, while in 69 patients 
(44.5%) the patella was not resurfaced.  

All patients had cemented TKR with one of the 
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following two implants: the NexGen Legacy (LPS) fixed TKR 
system (Zimmer, Warsaw, IN) or the Scorpio NRG Knee 
System (Stryker, Mahwah, N.J.). 

The two patient groups were comparable in terms of 
age, gender, osteoarthritis grade (according to the Ahlbäck 
classification), involved knee, preoperative knee alignment and 
type of endoprosthesis implanted (tables no. 1 and 3), with no 
statistically significant differences. 

 
Table no. 1. Comparative assessment of the unresurfaced/ 
resurfaced groups in terms of patient characteristics and 
implanted endoprosthesis (chi square test); NG – NextGen, S 
– Scorpio 

p Characteristic 
Patella resurfacing 

Total Yes, count 
(%) 

No, count 
(%) 

0.65 Gender Female 59 (56.7) 45 (43.3) 104 
  Male 27 (52.9) 24 (47.1) 51 

0.92 Involved knee Right 43 (55.8) 34 (44.2) 77 
  Left 43 (55.1) 35 (44.9) 78 

0.63 Knee 
alignment Normal 23 (56.1) 18 (43.9) 41 

  Valgus 5 (41.7) 7 (58.3) 12 
  Varus 58 (56.9) 44 (43.1) 102 

0.5 Ahlbäck 
grade III 1 (25) 3 (75) 4 

  IV 12 (60) 8 (40) 20 
  V 73 (55.7) 58 (44.3) 131 

0.46    Endoprosthesis  NG 41 (52.6) 37 (47.4) 78 
  S 45 (58.4) 32 (41.6) 77 

The majority of patients had primary osteoarthritis of 
the knee (77.4%), the next most frequent diagnosis being 
osteoarthritis secondary to varus alignment of the knee (12.9%), 
with no significant difference between the unresurfaced/ 
resurface groups (p=0.51).  

Table no. 2 shows the diagnoses of the included 
patients and the percent of each diagnosis in the resurfaced and 
unresurfaced patella groups. 
 
Table no. 2. Diagnosis in the two patient groups 

Diagnosis 
Patella resurfacing 

Count Yes, count 
(%) 

No, count 
(%) 

Primary osteoarthritis 70 (81.4) 50 (72.5) 120 

Osteoarthritis secondary 
to varus alignment 8 (9.3) 12 (17.4) 20 

Posttraumatic arthritis 2 (2.3) 2 (2.9) 4 

Osteoarthritis secondary 
to valgus alignment 1 (1.2) 2 (2.9) 3 

Osteonecrosis 2 (2.3) 0 2 
Osteochondromatosis 1 (1.2) 1 (1.4) 2 
Rheumatoid arthritis 2 (2.3) 0 2 

Gout 0 1 (1.4) 1 
Chondrocalcinosis 0 1 (1.4) 1 

Total 86 (100) 69 (100) 155 
There was no significant difference between the two 

patient groups regarding the evaluated scores (neither the KSS 
knee rating, nor the functional KSS) preoperatively and at 1 year 
postoperatively; anterior knee pain at the 1 year follow-up (as 
assessed by the patient using the VAS) was also similar between 
the two groups (table no. 3).  

The only observed difference was in tourniquet time, 
which was longer in the resurfaced group (p< 0.0001, figure no. 
1), but the mean difference was of approximately 15 minutes. 

Table no 3. Comparative assessment of the unresurfaced/ 
resurfaced patient groups in terms of age, KSS scores and 
anterior knee pain at 1 year postoperatively 

p Characteristic 
Patella 

resurfacing 
Yes No 

0.1826 Patient age* Mean 68.64 67.23 

  Standard 
deviation 5.867 7.226 

0.3896 Preoperative KSS* Mean 45.21 46.88 
  Standard 

deviation 12.23 11.73 
0.9886 Preoperative 

functional KSS* 
Mean 

51.57 51.59 
  Standard 

deviation 10.18 11.10 
0.0688 KSS at 1 year 

postoperatively* 
Mean 

87.44 89.59 
  Standard 

deviation 9.116 3.867 
0.9946 Functional KSS at 

1 year 
postoperatively* 

Mean 

83.49 83.48 
  Standard 

deviation 9.109 9.366 
0.2550 VAS for anterior 

knee pain at 1 year 
postoperatively** 

Mean 

1.756 2.043 
  Standard 

deviation 1.371 1.548 
*Unpaired t test; **Mann Whitney test; KSS – Knee Society Score; 
VAS – Visual Analogue Scale 
 
Figure no 1. Differences in tourniquet time between the 
unresurfaced and resurfaced group 

 
DISCUSSIONS 

The first knee prostheses designs did not address the 
patella-femoral articulation and it was not until the 1970’s that 
the problems associated with these (including anterior knee pain 
rates of over 50%) were thoroughly assessed, leading to a re-
evaluation of the importance of the patella in TKR.(1) 
Subsequent designs required resurfacing of the patella, because 
they could not appropriately accommodate the native patella 
during the knee range of motion. The next generations of 
implants were already offering an option of retaining the 
unresurfaced patella, while biomechanical studies aided in 
furthering the understanding of the characteristics of the patella-
femoral articulation, which resulted in improved 
designs.(1,16,17) To date, the majority of endoprosthetic 
implants offer the option to either resurface the patella or leave 
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it unresurfaced, so the choice is usually based on surgeon 
preference.(18-20) Still, it is a difficult decision, because there 
are no universal recommendations and either alternative is 
associated with a series of specific complications.(6,8-10,12) 
The choice is made even more difficult by the conflicting 
evidence, including the studies and meta-analyses that show no 
difference between the two options.(2,3,13,21-24) 

Currently, there is no consensus about the most 
appropriate treatment of the patella during TKR, with many 
advocates of both resurfacing the patella and not resurfacing 
it.(1-5,8,25) A comprehensive article by Burnett and Bourne(1) 
lists the major indications for resurfacing and non-resurfacing 
the patella, the latter including a younger, thin patient, with non-
inflammatory arthritis, in whom the patellofemoral articular 
cartilage is well-preserved, and the patella shows appropriate 
tracking, especially if the prosthetic femoral component is 
equipped with an anatomic trochlear groove for the native 
patella. Patients with inadequate patellae (as of size or 
thickness) could benefit from an unresurfaced patella as well. 
Habermann and Kerner also mention extreme patella alta or 
baja, as well as the inability to obtain an adequate mechanical 
fixation of the patellar component (either because of a previous 
fracture or significant bone loss) as situations in which a choice 
for not resurfacing the patella could yield better results.(26) In 
contrast, older, obese patients, with obvious radiological 
patellofemoral changes, patellofemoral symptoms, maltracking, 
or a history of patellar dislocation/ subluxation could benefit 
from a resurfaced patella.(1) 

In our series of 155 patients, we found no significant 
differences between the resurfaced and unresurfaced groups in 
terms of the KSS knee rating, KSS functional score and VAS for 
anterior knee pain at 1 year postoperatively. This result is in line 
with those published by other authors (13,22-24,27), including 
the meta-analyses of Pilling et al. (3) and Chen et al.(2), looking 
at 16 randomized controlled trials assessing 3 465 knee 
replacements and 14 trials evaluating 1 725 patients 
respectively. Still many authors stress the increased incidence of 
anterior knee pain after TKR without patella resurfacing (28-
31), including a large meta-analysis of over 7 000 cases.(18) 

The total knee replacements included in our study 
were performed by 5 surgeons from our institution, using two 
types of implants. Even though this fact could alter the results, 
we did not find any significant differences between the two 
patient groups. Furthermore, the meta-analysis by Pavlou et al. 
(18) showed no influence of the prosthetic design on the clinical 
outcomes of TKR, a result that is probably also influenced by 
the fact that current prosthetic designs are better suited for the 
management of the patella-femoral articulation. 

We found a significant difference in tourniquet time 
between the resurfaced and unresurfaced group, with patella 
resurfacing extending operative time by a mean of 15 minutes. 
However, this result did not influence the patient-reported 
outcomes obtained, and tourniquet time was still around 100 
minutes total, a value that does not associate high rates of 
complications, as reported by Olivecrona et al.(32)  

The limitations of our study are given by the small 
sample size, the retrospective design and the relatively short 
follow-up. However, our results are in line with those published 
in the literature, and show an adequate improvement of the knee 
scores at one year postoperatively. Still, according to van 
Hemert et al. the KSS might not be the most appropriate 
instrument to determine differences between resurfacing and 
retaining the patella, and a performance based test might be able 
to identify significant differences.(13) Our study was based on 
clinical and patient-reported outcomes only, without an 
assessment of re-interventions or further complications related 

to the patella-femoral joint. This might also limit our 
conclusions, especially in view of the fact that the expected-
value decision analysis published by Helmy et al. showed that 
resurfacing the patella during primary knee arthroplasty is the 
best management strategy.(5) 

As reviews of current literature have not been able to 
offer sufficient evidence to support either non-resurfacing of 
routine resurfacing of the patella during TKR, it seems that the 
best choice is to selectively resurface the patella after a thorough 
evaluation of the symptoms, imagistic changes and intra-
operative findings.(21) Both methods of managing the patella 
can yield good results if appropriately chosen for each particular 
patient, based on his/ her individual characteristics. 
 

CONCLUSIONS 
Patients with unresurfaced and resurfaced patella 

show similar results in terms of knee function and anterior knee 
pain at 1 year postoperatively, with no significant differences. 
Tourniquet time can be slightly longer in case of patella 
resurfacing, but the difference does not seem to influence 
clinical outcomes. Further long term studies are needed to 
clearly show the superiority of one procedure over the other. 
 

REFERENCES 
1. Burnett RS, Bourne RB. Indications for patellar resurfacing 

in total knee arthroplasty. Instructional course lectures. 
2004;53:167-86. PubMed PMID: 15116611. Epub 
2004/05/01. 

2. Chen K, Li G, Fu D, Yuan C, Zhang Q, Cai Z. Patellar 
resurfacing versus nonresurfacing in total knee 
arthroplasty: a meta-analysis of randomised controlled 
trials. International orthopaedics. 2013 Jun;37(6):1075-83. 
PubMed PMID: 23529719. Pubmed Central PMCID: 
PMC3664152. Epub 2013/03/27. 

3. Pilling RW, Moulder E, Allgar V, Messner J, Sun Z, 
Mohsen A. Patellar resurfacing in primary total knee 
replacement: a meta-analysis. The Journal of bone and joint 
surgery American volume. 2012 Dec 19;94(24):2270-8. 
PubMed PMID: 23318618. Epub 2013/01/16. 

4. Nikolaou VS, Chytas D, Babis GC. Common controversies 
in total knee replacement surgery: Current evidence. World 
journal of orthopedics. 2014 Sep 18;5(4):460-8. PubMed 
PMID: 25232522. Pubmed Central PMCID: PMC4133452. 
Epub 2014/09/19. 

5. Helmy N, Anglin C, Greidanus NV, Masri BA. To 
resurface or not to resurface the patella in total knee 
arthroplasty. Clinical orthopaedics and related research. 
2008 Nov;466(11):2775-83. PubMed PMID: 18726657. 
Pubmed Central PMCID: PMC2565036. Epub 2008/08/30. 

6. Russell RD, Huo MH, Jones RE. Avoiding patellar 
complications in total knee replacement. The bone & joint 
journal. 2014 Nov;96-B(11 Supple A):84-6. PubMed 
PMID: 25381415. Epub 2014/11/09. 

7. Malo M, Vince KG. The unstable patella after total knee 
arthroplasty: etiology, prevention, and management. The 
Journal of the American Academy of Orthopaedic 
Surgeons. 2003 Sep-Oct;11(5):364-71. PubMed PMID: 
14565758. Epub 2003/10/21. 

8. Abdulkareem IH, Turay M, Sofat R. Patella resurfacing in 
total knee arthroplasty: A review of current literature. Hard 
Tissue. 2014;3(2):12. 

9. Nam D, Abdel MP, Cross MB, LaMont LE, Reinhardt KR, 
McArthur BA, et al. The management of extensor 
mechanism complications in total knee arthroplasty. AAOS 
exhibit selection. The Journal of bone and joint surgery 
American volume. 2014 Mar 19;96(6):e47. PubMed PMID: 



CLINICAL ASPECTS 
 

AMT, vol. 20, no. 3, 2015, p. 125 

24647514. Epub 2014/03/22. 
10. Motsis EK, Paschos N, Pakos EE, Georgoulis AD. Review 

article: Patellar instability after total knee arthroplasty. 
Journal of orthopaedic surgery. 2009 Dec;17(3):351-7. 
PubMed PMID: 20065379. Epub 2010/01/13. 

11. Hsu RW. The management of the patella in total knee 
arthroplasty. Chang Gung medical journal. 2006 Sep-
Oct;29(5):448-57. PubMed PMID: 17214388. Epub 
2007/01/12. 

12. Fukunaga K, Kobayashi A, Minoda Y, Iwaki H, Hashimoto 
Y, Takaoka K. The incidence of the patellar clunk 
syndrome in a recently designed mobile-bearing posteriorly 
stabilised total knee replacement. The Journal of bone and 
joint surgery British volume. 2009 Apr;91(4):463-8. 
PubMed PMID: 19336805. Epub 2009/04/02. 

13. van Hemert WL, Senden R, Grimm B, Kester AD, van der 
Linde MJ, Heyligers IC. Patella retention versus 
replacement in total knee arthroplasty; functional and 
clinimetric aspects. Archives of orthopaedic and trauma 
surgery. 2009 Feb;129(2):259-65. PubMed PMID: 
18488236. Epub 2008/05/20. 

14. Ayers DC, Zheng H, Franklin PD. Integrating patient-
reported outcomes into orthopaedic clinical practice: proof 
of concept from FORCE-TJR. Clinical orthopaedics and 
related research. 2013 Nov;471(11):3419-25. PubMed 
PMID: 23925525. Pubmed Central PMCID: PMC3792269. 
Epub 2013/08/09. 

15. Franklin PD, Harrold L, Ayers DC. Incorporating patient-
reported outcomes in total joint arthroplasty registries: 
challenges and opportunities. Clinical orthopaedics and 
related research. 2013 Nov;471(11):3482-8. PubMed 
PMID: 23897504. Pubmed Central PMCID: PMC3792256. 
Epub 2013/07/31. 

16. Abdel MP, Parratte S, Budhiparama NC. The patella in 
total knee arthroplasty: to resurface or not is the question. 
Current reviews in musculoskeletal medicine. 2014 
Jun;7(2):117-24. PubMed PMID: 24706154. Pubmed 
Central PMCID: PMC4092199. Epub 2014/04/08. 

17. Scuderi GR, Insall JN, Scott NW. Patellofemoral Pain 
After Total Knee Arthroplasty. The Journal of the 
American Academy of Orthopaedic Surgeons. 1994 
Oct;2(5):239-46. PubMed PMID: 10709015. Epub 
1994/10/01. 

18. Pavlou G, Meyer C, Leonidou A, As-Sultany M, West R, 
Tsiridis E. Patellar resurfacing in total knee arthroplasty: 
does design matter? A meta-analysis of 7075 cases. The 
Journal of bone and joint surgery American volume. 2011 
Jul 20;93(14):1301-9. PubMed PMID: 21792496. Epub 
2011/07/28. 

19. Sandiford NA, Alao U, Salamut W, Weitzel S, Skinner JA. 
Patella resurfacing during total knee arthroplasty: have we 
got the issue covered? Clinics in orthopedic surgery. 2014 
Dec;6(4):373-8. PubMed PMID: 25436059. Pubmed 
Central PMCID: PMC4233214. Epub 2014/12/02. 

20. Baker PN, Petheram T, Dowen D, Jameson SS, Avery PJ, 
Reed MR, et al. Early PROMs following total knee 
arthroplasty--functional outcome dependent on patella 
resurfacing. The Journal of arthroplasty. 2014 
Feb;29(2):314-9. PubMed PMID: 23769662. Epub 
2013/06/19. 

21. Barrack RL, Wolfe MW. Patellar resurfacing in total knee 
arthroplasty. The Journal of the American Academy of 
Orthopaedic Surgeons. 2000 Mar-Apr;8(2):75-82. PubMed 
PMID: 10799092. Epub 2000/05/08. 

22. Mayman D, Bourne RB, Rorabeck CH, Vaz M, Kramer J. 
Resurfacing versus not resurfacing the patella in total knee 

arthroplasty: 8- to 10-year results. The Journal of 
arthroplasty. 2003 Aug;18(5):541-5. PubMed PMID: 
12934203. Epub 2003/08/23. 

23. Burnett RS, Haydon CM, Rorabeck CH, Bourne RB. 
Patella resurfacing versus nonresurfacing in total knee 
arthroplasty: results of a randomized controlled clinical 
trial at a minimum of 10 years' followup. Clinical 
orthopaedics and related research. 2004 Nov(428):12-25. 
PubMed PMID: 15534514. Epub 2004/11/10. 

24. Lygre SH, Espehaug B, Havelin LI, Vollset SE, Furnes O. 
Does patella resurfacing really matter? Pain and function in 
972 patients after primary total knee arthroplasty. Acta 
orthopaedica. 2010 Feb;81(1):99-107. PubMed PMID: 
20158405. Pubmed Central PMCID: PMC2856212. Epub 
2010/02/18. 

25. Fu Y, Wang G, Fu Q. Patellar resurfacing in total knee 
arthroplasty for osteoarthritis: a meta-analysis. Knee 
surgery, sports traumatology, arthroscopy : official journal 
of the ESSKA. 2011 Sep;19(9):1460-6. PubMed PMID: 
21234539. Epub 2011/01/15. 

26. Habermann ET, Kerner M. Patella Resurfacing in Total 
Knee Replacement: Is it an Option? [25 May 2015]. 
FLEXION - Newsletter for Orthopaedic Surgeons, Volume 
2~ Number 3]. Available from: 
http://aboutjoints.com/physicianinfo/topics/patellaknee/pate
lla.htm. Accessed 25 May 2015. 

27. Barrack RL, Wolfe MW, Waldman DA, Milicic M, Bertot 
AJ, Myers L. Resurfacing of the patella in total knee 
arthroplasty. A prospective, randomized, double-blind 
study. The Journal of bone and joint surgery American 
volume. 1997 Aug;79(8):1121-31. PubMed PMID: 
9278070. Epub 1997/08/01. 

28. Forster MC. Patellar resurfacing in total knee arthroplasty 
for osteoarthritis: a systematic review. The Knee. 2004 
Dec;11(6):427-30. PubMed PMID: 15609463. Epub 
2004/12/22. 

29. Nizard RS, Biau D, Porcher R, Ravaud P, Bizot P, 
Hannouche D, et al. A meta-analysis of patellar 
replacement in total knee arthroplasty. Clinical 
orthopaedics and related research. 2005 Mar(432):196-203. 
PubMed PMID: 15738822. Epub 2005/03/02. 

30. Pakos EE, Ntzani EE, Trikalinos TA. Patellar resurfacing 
in total knee arthroplasty. A meta-analysis. The Journal of 
bone and joint surgery American volume. 2005 
Jul;87(7):1438-45. PubMed PMID: 15995109. Epub 
2005/07/05. 

31. Parvizi J, Rapuri VR, Saleh KJ, Kuskowski MA, Sharkey 
PF, Mont MA. Failure to resurface the patella during total 
knee arthroplasty may result in more knee pain and 
secondary surgery. Clinical orthopaedics and related 
research. 2005 Sep;438:191-6. PubMed PMID: 16131890. 
Epub 2005/09/01. 

32. Olivecrona C, Lapidus LJ, Benson L, Blomfeldt R. 
Tourniquet time affects postoperative complications after 
knee arthroplasty. International orthopaedics. 2013 
May;37(5):827-32. PubMed PMID: 23417522. Pubmed 
Central PMCID: PMC3631475. Epub 2013/02/19. 

 


