
 

                                               International Journal of Research in Orthopaedics | July-August 2021 | Vol 7 | Issue 4    Page 806 

International Journal of Research in Orthopaedics 

Chinnyyan G et al. Int J Res Orthop. 2021 Jul;7(4):806-810 

http://www.ijoro.org 

Original Research Article 

Does patellar tilt affect the outcome of total knee arthroplasty?  

a retrospective study 

Gnanavel Chinnyyan, Sukesh A. Narayanan*, Appu Benny Thomas, Jacob Varughese 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Total knee arthroplasty (TKA) is the most commonly 

performed arthroplasty with very high success rate and 

satisfied patient outcomes.1 Anterior knee pain following 

TKA continues to be the Achilles heel, with a reported 

incidence of 7-25%.2,3 The decision regarding patella 

resurfacing is still a controversial chapter in TKA, with 

majority of the surgeons not in favour of resurfacing.4-7 

Numerous studies have reported on potential 

complications like fracture and osteonecrosis with no 

statistical benefit from resurfacing the patella.8-10 While 

some routinely resurface the patella for better stair 

climbing, raising from a chair and also to avoid a later 

rescue procedure for persistent anterior knee pain.11,12 

Another less understood aspect is the effect of the patellar 

tilt on the outcome of TKA. The patellar tilt following 

TKA depends on multiple factors like preoperative tilt, 

component rotation, size, thickness, design, and 

placement, including the patella resection angle.13 There 

are only very few published studies on the effect of patellar 

tilt to the outcome on TKAs with majority stating that 

patellar tilt does not affect the outcome of the TKA.14-17 

The purpose of our study is to analyse whether the patellar 

tilt had any sort of influence on the clinical outcome of 

TKA. 

METHODS 

The present study is a retrospective analysis of 55 patients 

who underwent TKA in our department between January 

and December 2019, operated by a single surgeon and who 

had same implant (GENESIS◊ II-Smith and Nephew, 

USA). patient clinic. The study was conducted after ethical 

research committee approval from our hospital. Standard 

radiographs comprising of standing anteroposterior, true 

lateral radiograph in 30-degree flexion, Merchants view in 
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45 degree of knee flexion were obtained to measure the 

parameters. The patellar tilt (Figure 1 A) was measured as 

the angle between the equilateral axis of the patella and the 

prosthetic intercondylar line and was considered positive 

if tilted laterally and vice versa.18 The patellar component 

tilt (Figure 1 B) was measured as the angle between the 

prosthetic intercondylar line and a line through the 

radiopaque marker in the patella. The difference between 

the two angles mentioned above is the resection angle. The 

patellar shift (Figure 1 C) was measured as the distance 

between middle of the prosthetic patella to a line drawn 

perpendicular to the prosthetic intercondylar line at its 

deepest point.17 

 

Figure 1: Merchant’s view of knee.  (A) Measuring the 

tilt of patella, (B) Measuring the tilt of resurfaced 

patella component and (C) Measuring the patella 

shift. 

All the TKAs were performed through the medial para 

patellar approach and a posterior stabilized knee design 

with 3 peg on lay dome shaped patella was used 

(GENESIS◊ II-Smith and nephew, USA). Patella 

resurfacing was done in all patients when the measured 

patella thickness was found to be above 19 mm. The 

patella was resected to desired thickness using the patellar 

clamps provided by the manufacturer.  

Of the 55 patients, 7 (3 had too small patella for 

resurfacing and 4 patients had incomplete data) were 

excluded from the study. For the final analysis 48 patients 

(82 knees) were available. Of the 48 patients, 43 (90%) 

were females and 5 (10%) were males. 34 (71%) patients 

had bilateral knee replacements and 14 (29%) had 

unilateral replacement. 39 (81%) had primary knee 

osteoarthritis and 9 (19%) had replacement due to 

inflammatory pathology. The average age at follow up was 

64.5 years (range 41-83 years). The average follow- up 

period was 24 months (range 13-32 months). 72 (87%) 

knees had varus deformity and 10 (13%) knees had valgus 

deformity preoperatively. 10 (12.2%) knees needed lateral 

release to correct the residual patella tilt after the final 

implantation of knee components. The patellar tilt was 

divided into 3 grades, grade 1 (-5 to 10 degrees), grade 2 

(10.1-20 degrees), grade 3 (>20 degrees). Patients were 

evaluated using Oxford knee score (0-48 method-Dawson  

et al, knee society knee score Insall et al, and we included 

a patella specific score, the Melbourne patella score Feller 

et al as we were evaluating the influence of the patellar tilt 

on the clinical outcome in TKA.19,21 The scores were also 

graded into four as, excellent, good, fair and poor. 

Statistical analysis was performed by chi square test 

between excellent/good versus fair/poor outcomes and the 

mean, standard deviation and one-way analysis of variance 

were also calculated. 

RESULTS 

The mean age, average follow up period, range of 

movement, body mass index (BMI), patellar shift and 

Insall index for all the three grades of patellar tilt are 

tabulated in the Table 1. The overall incidence of anterior 

knee pain was 30%, the details are tabulated in Table 2. Of 

all the variables listed above only mean resection angle and 

patellar shift were statistically significant between the 

groups. The incidence of anterior knee pain was 

statistically significant between grade 1 and 2 and grade 1 

and 3 but insignificant between grade 2 and 3.  

The mean, standard deviation and p value for all the three 

grades of the patellar tilt for the four scores: Oxford, KSS-

knee, KSS-functional, Melbourne patellar score were 

calculated (Table 3). Only Melbourne patellar score was 

statistically significant between three grades of tilt 

(p<0.05). The statistical analysis was calculated by chi 

square test and grading of the outcome done as 

excellent/good and fair/poor (Table 4). Again, the only 

score which was statistically significant to the patellar tilt 

between the three grades was Melbourne patellar score 

(p<0.01). Then on further analysis of Melbourne patellar 

score between the groups using the chi square test and 

analysis of variance, we found a statistical difference 

between grade 1 and 2 and grade 1 and 3. There was no 

significant difference between grade 2 and 3 (Table 5).  

A 
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Table 1: Patient details. 

Patellar tilt 

(Mean) 

Mean age 

(Year) 

Mean Follow-

up months 

Mean 

ROM 
BMI 

Patellar shift 

(mm) 

Mean resection 

angle (Degrees) 

Grade 1 (6.4) 64.5 22.3 105 28.9 0.32 2.16 

Grade 2 (15.7) 63.7 22.6 109 29.1 -2.7 5.36 

Grade 3 (30.2) 66.8 23.4 104 28.4 -1.25 6.29 

P value 0.523 0.645 0.532 0.678 0.004 0.001 

Table 2: Incidence of anterior knee pain in post TKA patients with grades of patellar tilt. 

Patellar tilt (Deg) Knees-82 No pain Mild pain Moderate pain Severe pain Total (%) 

Grade 1 (-5-10) 36 (44) 31 4 0 0 5 (13.8) 

Grade 2 (10.1-20) 22 (27) 12 9 1 0 10 (45.5) 

Grade 3 (>20) 24 (29) 14 12 2 0 10 (41.6) 

Table 3: Assessment score. 

Score Grade 1 Grade 2 Grade3 P value 

Oxford 
Mean-37.8 Mean-39.09 Mean-36.91 

p>0.05, p=0.599 
SD-6.74 SD-6.74 SD-8.44 

KSS-knee 
Mean-89.05 Mean-90.04 Mean-88.04 

p>0.05, p=0.536 
SD-8.81 SD-9.21 SD-9.06 

KSS-functional 
Mean-78.61 Mean-80.09 Mean-74.35 

p>0.05, p=0.423 
SD-18.95 SD-11.08 SD-18.66 

Melbourne 

score 

Mean-25.94 Mean-24.18 Mean-23.41 
p<0.05, p=0.011 

SD-2.97 SD-2.82 SD- 3.96 

Table 4: Detail of statistical analysis of scores. 

Scores 

Excellent/ 

Good  

outcome 

Fair/ 

Poor 

outcome 

P value 

Oxford score 

Grade 1-36 32    4  
p>0.05, 

p=0.709 
Grade 2-22 20    2 

Grade 3-24 20    4  

KSS-knee 

Grade 1-36 34  2               
p>0.05, 

p=0.753 
Grade 2-22 21   1  

Grade 3-24 21   3  

KSS-functional 

Grade 1-36 29  7  
p>0.05, 

p=0.420 
Grade2 -22 20  2 

Grade 3-24 17  7        

Melbourne score 

Grade 1-36 31  5  
p<0.01, 

p=0.0075 
Grade 2-22 11  11  

Grade 3-24 14  10  

Table 5: Study specific Melbourne patella score. 

Grades 
P value, Chi 

square 

P analysis of 

variance 

Grade 1 vs. 

Grade 2 

p<0.01, 

(p=0.0028) 
p<0.05, (p=0.030) 

Grade 1 vs. 

Grade 3 
p<0.05, (p=0.014) p<0.01, (p=0.007) 

Grade 2 vs. 

Grade 3 
p>0.05, (p=0.57) p>0.05, (p=0.459) 

DISCUSSION 

There are few published studies reporting the influence of 

patellar tilt to the clinical outcome of TKAs. Our present 

study was conceived after observing a very high degree of 

patellar tilt in our patients and only few had significant 

complaint. The incidence of any anterior knee pain 

including mild pain in our study is 30%, which is very high 

compared to the reported incidence of anterior knee pain 

of 7-16% in resurfaced patella in published meta-

analysis.2,3 

The mean tilt in our study was 16.3 degrees (-2 to 50 

degrees) which is very high, when compared to the 

recommended normal (-5 to + 5 degree) patellar tilt post 

TKA.17  Pellengahr et al, Jung et al, and Morteza et al, have 

reported that patellar tilt is not associated with poor clinical 

outcome, but their mean patellar tilt was less than 10 

degrees which corresponds to the grade 1 in our study.15-17 

On the other hand, Bindelglass et al have reported a larger 

tilt and higher percentage of tilt, but have not used patellar 

specific score in their study nor graded the patellar tilt to 

find out does any grade of the tilt correlates with anterior 

knee pain.14 To our best of knowledge, no study has graded 

the patellar tilt and used Melbourne patellar score to 

predict the outcome of the patellar tilt in TKA. In our study 

the patellar tilt more than 10 degrees was associated with 

increased anterior knee pain and was statistically 

significant and it correlated well with Melbourne patellar 

score. If patient has patellar tilt of >10 degrees he has a 

50% chance of having anterior knee pain and if the tilt was 
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<10 degrees, the chance of having anterior knee pain was 

only 10%.  

We believe that the major cause of increase in the mean tilt 

in our series is the high patella resection angle which is 

statistically significant between grade 1 and grade 2/3 

(Table 4 and 5). The same has been reported by Kim et al 

in a retrospective study on 56 patients (76 knees) who 

underwent TKA.22 A complete tension free eversion of 

patella is essential to correctly place the patellar clamp for 

resection. In cases of tight knee, an essential step would be 

performing a lateral release before the patellar resection 

rather than doing it after the patellar implantation. The use 

of a simple bull’s eye spirit level on the patella clamp will 

be an added benefit to the surgeons.23 

Patellar shift, even though it was statistically significant 

between the groups but was not correlating with anterior 

knee pain and Melbourne patellar score. This may be due 

to the effect of the tilt rather than the cause of the tilt, as 

grade 2 has more shift than grade 3 tilt (Table 3) and 

further studies will be needed to confirm this. 

Our study was retrospective, with short follow up period 

and possibly uncorrected variables between the groups. 

We have not used multivariate analysis as these might have 

influenced the results. A large randomized controlled 

study is needed to confirm or disapprove our observations. 

The main conclusion and significance of our study is that 

even with very high mean patellar tilt and higher incidence 

of anterior knee pain as in our case series, the most 

commonly used scores such as Oxford knee score and both 

parts of knee society knee score were not able to show the 

statistically significant difference in outcome between the 

grades of patellar tilt. Melbourne patellar score was able to 

differentiate it and predict poor outcome in TKAs with 

higher degree of patellar tilt. 

CONCLUSION 

To conclude, a patellar tilt of more than 10 degrees may be 

associated with poor outcome in TKAs and we highly 

recommend the use a patella specific score to predict the 

outcome in all future studies investigating the ever-

controversial patella resurfacing in TKAs.  
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