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ABSTRACT
Introduction: Total Knee Arthroplasty (TKA) is a successful and
highly satisfactory surgery, nonetheless some patients remain
dissatisfied. A major reason for this is anterior knee pain, caused
due to inappropriate addressal of patellar issues during TKA.
There are numerous studies comparing the functional outcome
between the patellar resurfaced knee and non resurfaced knee.
Patella has the thickest cartilage in the body due to high level
of force in the patello-femoral joint. Normal patellar thickness
in western studies is between 22-26 mm. After resurfacing, a
minimum bony thickness of 12-15 mm is necessary to avoid
fracture.
Aim: To measure the thickness of patella intraoperatively and to
identify whether patella can be resurfaced, with respect to the
thickness of patella.
Materials and Methods: A cross-sectional study was conducted
on 78 knees in a consecutive series of 49 patients, between

March 2019 to November 2019. The thickness of patella was
measured intraoperatively using vernier callipers in patients
with tricompartmental osteoarthritis knee undergoing TKA.
Results: The average thickness of patella recorded in females
was 21.7 mm, in males was 23.85 mm and total average was
22.05 mm. Percentage of the sample with patellar thickness
below 23 mm was 82% and percentage of patellar thickness
below 20 mm was 15.4%. There was statistically significant
difference between the patellar thickness of males and females
(p-value <0.05). There was however no significant difference
between the right and left patella among both the genders.
Maximum thickness of patella recorded in the study was 26 mm
while the minimum was 17 mm.
Conclusion: The average patellar thickness, measured
intraoperatively, in this study was 22.05±1.87 mm. Patellar
resurfacing must be undertaken only on a selective basis with
respect to the thickness of patella.
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Introduction

onlay fixation [9].

The Total Knee Arthroplasty (TKA) is a common surgical procedure
associated with long term clinical success. Anterior knee pain
remains one of the reasons for dissatisfaction following a TKA.
There are reports of incidence of anterior knee pain following TKA
upto 8% [1]. Numerous studies have evaluated various factors that
contribute to anterior knee pain which includes patello-femoral
design, surgical technique, patient characteristic and degree of
chondromalacia [2-4]. Resurfacing of the patella remains a highly
controversial subject. A selective primary patellar resurfacing has
become more popular approach among knee surgeons [5]. The
National Joint Replacement Registry 2010, Australia concluded that
the rate of early revision was higher in non resurfaced patellar group
(4%) when compared to the resurfaced group (3.1%) at five year
follow-up [6].

The present study was aimed to identify whether it is feasible
to resurface Indian patella as there is significant difference in
the thickness of patella between the Asian and Caucasian
population.

Patella acts as a mobile fulcrum increasing the mechanical
advantage of extensor mechanism throughout the knee range of
motion. Patello-femoral contact pressure is maximum at around
1200 knee flexion. The patella has the thickest cartilage in the body
due to high level of forces in the patello-femoral joint. TKA further
increases these force by three times, exposing the patella to superphysiological loads. The normal patellar thickness lies between
22-26 mm. Given that, most patellar components are 8-10 mm in
thickness, a minimum bony thickness of 12-15 mm after resection is
necessary to avoid fracture and loosening [7]. The goal in resurfacing
is to restore the native patellar thickness of that particular patient.
Over or under restoration of patellar thickness is one of the cause for
patella related complication in resurfaced patella [8]. Best results for
patellar resurfacing include maximising size of patella button without
over hang, placing component slightly superior to avoid patella baja,
slightly medialised to improve tracking, inlay fixation is better than
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MATERIALS AND METHODS
This was a cross-sectional study conducted in a single centre
between March 2019 to November 2019. The study population
comprised of a consecutive series of patients with tricompartmental
osteoarthritis knee, diagnosed clinico-radiologically and undergone
TKA in Aster Medcity, Kochi, Kerala, India. Cases of post traumatic
arthritis, postseptic arthritis knee and Revision TKA were excluded
from the study. The study received approval from the Institutional
Ethical Committee (Ref No. AM/EC/100-2019). Written informed
consents from participants were obtained prior to the TKA. The
power of the study was kept at 80% for the purpose of sample
size calculation. The sample size was calculated as N=66 for
a power of the study 80%. The present study has included 78

[Table/Fig-1]: Intraoperative image of patellar undersurface with trial implants insitu and measurement of patellar thickness with vernier calliper
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samples since these were a consecutive series of 78 knees in 49
patients who underwent TKA within the study time period.
The thickness of patella was measured using vernier calliper
intraoperatively during TKA [Table/Fig-1]. The maximum thickness of
patella between the anterior and posterior surfaces was measured
before patelloplasty; and otherwise the surgical procedure was not
altered. The measurement was recorded on the surgical note.

STATISTICAL ANALYSIS
All of the statistical analysis was performed using IBM SPSS
Statistics 20 version and Microsoft Office Excel. Descriptive
statistics were computed on variables such as age, right kneepatellar thickness and left knee-patellar thickness. Independent
sample t-test were used to compare mean difference between
male and female groups. A p-value less than 0.05 considered as
statistical significant. A bar chart was used to compare average
patellar thickness.

RESULTS
The thickness of patella was measured, intraoperatively, from 78
knees in 49 patients of whom 29 patients underwent bilateral TKA.
There were 12 unilateral left TKA and 8 unilateral right TKA cases.
The study sample included 38 females and 11 males. The average
thickness of patella recorded in females was 21.7 mm, males were
23.85 mm [Table/Fig-2] and total average was 22.05 mm with a
standard deviation of 1.87; and median value being 22 mm for
bilateral patella [Table/Fig-3]. There was statistically significant
difference between the patellar thickness of males and females
(p-value<0.05) (independent sample t-test) [Table/Fig-2,4]. There
was however no significant difference between the right and left
patella among both the genders. Maximum thickness of patella
recorded in the study was 26 mm while the minimum was 17 mm.
Variables

Male (11)

Females (38)

p-value

Total average thickness (mm)

23.85±1.83

21.7±1.76

<0.05*

Right knee-Patellar Thickness
(mm)

23.44±1.87

21.75±2.10

<0.05*

Left knee-Patellar Thickness (mm)

22.9±1.85

21.65±1.45

<0.05*

Age (in years)

72.63±4.41

63.63±8.37

<0.05*

[Table/Fig-2]: Gender-wise comparison of patellar thickness.
Statistical test: Independent Sample t-test
* Highly significant statistically

Descriptive Statistics
Variables

Number Range Minimum Maximum

Mean

Std.
Deviation

Median

Age

49

36.00

49.00

85.00

65.6531 8.51604

65

Right kneePatellar
Thickness
(mm)

36

9.00

17.00

26.00

22.1806 2.15855

22

Left kneePatellar
Thickness
(mm)

42

9.00

17.00

26.00

21.9524 1.62229

22

Total

78

9

17

26

22.05

1.87

22 mm

[Table/Fig-3]: Baseline characteristics and outline of data

Percentage of the sample with patellar thickness below 23 mm
was 82% and percentage of patellar thickness below 20 mm was
15.4% [Table/Fig-5].
From the study, it was also identified that TKA in females
was undertaken at a younger age group (average age 63.63
years compared to 72.63 years in males, value <0.05) and
demographically more females have undergone TKA than males.
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[Table/Fig-4]: Bar chart for gender wise comparison of patellar thickness
Variables

Frequency

%

Percentage of sample with thickness
below 23 mm*

64

82% (64/78)†

Percentage of sample with thickness
below 20 mm*

12

15.4% (12/78)

[Table/Fig-5]: Distribution of Indian patellar thickness with respect to critical thickness for resection
* The critical thickness for resection was calculated based on the minimum thickness of 12-15
mm of patella to avoid risk of future fracture added with a patellar button size of 8 mm
† 82% (64/78) of the sample patella was below 23 mm and therefore care needs to be taken
while considering patellar resurfacing in those patients.
p-value: <0.001(Statistically Significant)

DISCUSSION
There are three different approaches to address patella in TKA:
systematic resurfacing, selective resurfacing and systematic
non resurfacing [10]. Certain studies indicated that systematic
resurfacing may be effective in reducing, postoperative anterior
knee pain and improving knee function [11-14], whereas systematic
non resurfacing seemed to be associated with fewer intraoperative
complications, reduced surgical time and comparable clinical
outcomes [15,16]. A meta-analyses of patellar resurfacing versus
patellar retention in primary TKA identified no significant differences
in the functional scores between patellar resurfacing and non
resurfacing. However, few pointed to an increase in reoperation/
revision in studies with more than five years of follow-up, a result
not seen in studies with less than five years follow-up [17]. This
is because the problem of wear and tear of patella may increase
with time and a shorter follow-up period will not be adequate to
capture the issue. Though it is still ambiguous as to how patellar
resurfacing will influence the subsequent anterior knee pain and
functional scores post TKA, there is a general consensus about
the significant reduced risk of reoperation after patellar resurfacing
[18,19]. Certain literatures also support a selective resurfacing
practice in primary TKA [20,21].
Controversy aside, one must consider with due diligence whether it
is feasible to undertake a patellar resurfacing in the Indian population.
It is well known that there is significant difference in the morphometry
of knee joint between the Asian and Caucasian population, with the
Asian knees being generally smaller compared to the Caucasian
knees [22]. An invivo Magnetic Resonance Imaging morphometry
of patella in South Indians [23] identified significantly lower values
of patellar thickness compared to Western [24], Korean [25], and
Chinese population [26]. Though imaging modalities like MRI are
able to delineate cartilage boundaries better, an intraoperative
measurement of patella is more accurate in planning the patellar
implant. As most of the commercially available knee prosthesis
for TKA or PFA is designed based on the dimensions from the
Caucasians, there were concerns whether these would be suitable
for Indians.
This study measured the patellar thickness of 78 knees
intraoperatively, and the average thickness was found to be 22.05
mm. Patella should not be resected to less than 12-15 mm in order
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to minimise the risk of future fracture [27]. The all-polyethylene dome
patellar component comes in minimum sizes of 8-10 mm; hence if
we consider resecting patella leaving behind a safe margin of 15
mm, the average patella should be at least 23 mm thick. However,
in this study, 64 of the given 78 sample, that is 82% of the sample
falls below 23 mm. If the critical thickness of resection is considered
as 12 mm, then the initial patellar thickness ought to be at least 20
mm. According to the data, 12 out of the 78, that is, 15.4% of the
sample fell below this value, and in this population patellar resection
was not an option. With the given measurements of Indian patella,
it might be difficult to achieve the goal of reproducing the thickness
of the patella to being equal or 1 mm less than the native patella
with the conventional domes. Lately, a manufacturer has come up
with a thinner patellar button (6.2 mm) to be used in thinner patella
but the long term effects remain unclear [28]. The gender variability
of the patellar thickness should also be considered with respect to
the implant design as well as the functional outcome after TKA for
resurfacing the patella.

Limitation(s)
This study has many limitations. First is the small sample size as
we have taken consecutive patients encountered in a nine month
study period. Since the study was conducted in a single centre in
India, it might not be an adequate representation of the entire Indian
population. The study could not comment on the complications of
patellar resurfacing because it is not routine practice in the study
institution to resurface the patella in TKA.

CONCLUSION(S)
The average patellar thickness, measured intraoperatively, in this
study was 22.05±1.87 mm. There was statistically significant
difference in thickness of patella between males and females.
However, there was no significant difference between the right and
left patella in both genders. Patellar resurfacing must be undertaken
only on a selective basis with respect to the thickness of patella.
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