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ABSTRACT
Background: The patella is the largest sessamoid bone embedded in the tendon of quadriceps femoris. Patella
although not distinct for determining sex or race it is used for personal identification as it is resistant to post
mortem changes.
Purpose of the study: Dimensions and classification of patellae are important anthropologically as well as
clinically for the determination of the size of a patellar implant. Since there has been no previous morphometric
study on the patellae in South India population, this study aims at giving dimensions on measurements of
patella as well as to classify them based on the articular facets.
Results: A total of 65 dry right and left patella of both sexes were examined using five measurements. In this study
the mean height, width and thickness of patella were 38.07, 38.58, and 18.29 mm respectively.
Conclusion: The patellar height is of fundamental importance for patellofemoral operations involving knee
arthroplasty, anterior cruciate ligament or proximal tibial osteotomy. Morphometric data presented in this
study is beneficial for orthopedicians in designing patellar implants for procedures involving knee.
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INTRODUCTION

patellar articular area into medial and lateral
The patella is the largest sessamoid bone and facets; the lateral is usually larger. Each facet is
is embedded in the tendon of quadriceps divided by faint horizontal lines into equal thirds.
femoris, anterior to the femoral condyles. It is Distal to the articular surface, the apex is roughflat, distally tapered, proximally curved, and has ened by the attachment of the patellar tendon.
anterior and posterior surfaces, three borders The articular cartilage is the thickest in the body,
and an apex which is the distal end of the bone. reflecting the magnitude of the stresses to which
The subcutaneous, convex anterior surface is it is subjected. The thick superior border slopes
longitudinally ridged, separated from the skin anteroinferiorly. The medial and lateral borders
by a prepatellar bursa, and covered by an are thinner and converge distally. The shape of
expansion from the tendon of quadriceps femo- the patella can vary, and certain configurations
ris. The posterior surface has a proximal smooth, are associated with patellar instability [1].
oval articular area, crossed by a smooth verti- The knee cap (patella) although does not have
cal ridge, which fits the intercondylar groove on any distinct morphological features for
the femoral patellar surface and divides the determining sex or race but still it is used for
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personal identification purposes as it is resistant to post-mortem changes [2]. Dimensions
and classification of patellae are important
anthropologically as well as clinically for the
determination of the size of a patellar implant
[3]. A disproportional implant of the patellofemoral joint would result in an ineffective lever
support, limitation of motion, excessive wear
and instability of the patella with associated
knee pain [4].
Wiberg categorised patella into 3 types based
on the dimensions of the widths of medial (MAF)
and lateral articular facets (LAF) as well as the
curvature of the facets. Type I patella is defined
as a patella whose MAF and LAF widths are
concave and equal. Type II patella is one in
which the width of the MAF is flat or slightly
convex and smaller than the width of the LAF. In
Type III patella the width of the MAF is convex
and considerably smaller than the width of the
LAF [5]. In another study on the classification of
the patellae of foetal cadavers, Koyuncu et al.
reported that 20% of patellae was Class A (the
widths of MAF and LAF are equal). In Class B
(the width of the MAF is smaller than the width
of the LAF) was reported as the most prevalent
(50%) while 30% of patellae were Class C (the
width of MAF was greater than the width of the
LAF [3]. Since there has been no previous
morphometric study on the patellae in South
India population, this study aims at giving
certain dimensions on measurements of patella
as well as to classify them based on the
articular facets.
MATERIALS AND METHODS
The study consists of 65 dry right and left
patella of both sexes procured from department
of Anatomy,Pondicherry Institute of Medical
sciences, Pondicherry. Specimens with signs of
fracture, pins and plates, bad erosion or loss of
bone density were excluded from the study.
Measurements of patella namely patella height,
width, thickness, width of the medial articular
facet and lateral articular facet were, measured
using sliding vernier calliper. Table I shows the
description of measurements taken on patella.
Statistical Analysis: Student t-test was used to
ascertain whether significant difference existed
between the right and left patella. The mean,
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maximum, minimum and standard deviation was
calculated and tabulated.
TableI 1: Description of measurements taken on patella.
Measurements

Abbreviation

Patella Height

PH

Patella width

PW

Patella thickness

PT

Width of medial
articular facet
Width of lateral
articular facet

WMAF
WLAF

Description
Linear distance between superior
border and apex
Linear distance between medial and
lateral border
Linear distance between anterior
surface and median ridge on
posterior surface
Maximum width from the medial
border to the median ridge
Maximum width from the lateral
border to the median ridge

RESULTS
The results of descriptive statistical analysis
were reported in Table II showing the mean,
maximum, minimum and standard deviation (SD)
of right and left side for both the sexes.
Table 2: Descriptive statistics of measurements of
patella.
Measurements

Mean

Patella Height

38.07

45.77

31.59

Standard
deviation
3.79

Patella width

38.58

47.52

31.15

3.81

Patella thickness
Width of medial
articular facet
Width of lateral
articular facet

18.29

21.63

14.05

1.73

22.75

29.21

18.27

2.66

18.78

24.64

15.24

1.95

Maximum Minimum

The results of Student t test reported in table III
revealed that there was no significant difference
between the right and left side of patella.
Table 3: Comparison between the measurements of the
right and left patella using student’s t-test.
Measurements

t-value

p-value

Patella Height

0.23

0.81

Patella width

0.13

0.89

Patella thickness
Width of medial
articular facet
Width of lateral
articular facet

0.11

0.91

0.28

0.78

0.97

0.33

Classification of patella according to Koyuncu’s
classification was reported in table IV. Most of
the patella in the studied sample was classified
as class B. Of the 65 samples studied 58 were
class B and 7 were class A.
Table 4: Koyuncu’s classification of patella.
Class

Number of patella(%)

A

7(10.8%)

B

58(89.2%)

C

0(0%)
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In the present study the width of the medial
articular facet was 18.78 mm which was similar
to the studies done on other populations like
Items
W/T
WLAF/WMAF
Chinese, Koreans and Westerners in whom the
Mean
2.11
1.21
values were 19.03mm, 18.4mm and 18.8mm
S/D
0.19
0.11
respectively. Similarly the width of the lateral
3
values were 19.03mm, 18.4mm and 18.8mm
2.5
respectively. Similarly the width of the lateral
2
articular facet in our study was 22.75mm and
25.1mm in Chinese, 23.3mm in Koreans and
1.5
HEIGHT
25.3mm in Westerners respectively [13].
1
The ratio of width to the thickness of patella
0.5
was 2.11mm and SD 0.19 which was similar to
0
WID
the studies in UK population with an average
TH
value of 2.1mm. In the studies done on Chinese
the width to the thickness ratio was 1.94 (SD
DISCUSSION
0.12, range 1.66–2.20), which was less than that
The patella is an important component in the of the present study. The patella thickness to
extensor mechanism of knee joint. It increases width ratio is also a reliable predictive factor to
the efficiency of quadriceps muscle by acting decide on the thickness of the patella prostheas a lever 6. In the present study the mean sis during arthroplasty. (Iranpour 2008) The
height, width and thickness of patella were ratio of the lateral facet to medial facet was 1.21
38.07, 38.58, and 18.29 mm respectively. The which was similar to the study done by Shang
data obtained from this study were compared Peng 1.33 (SD 0.18, range 0.91–1.71).
with those from previous studies as summarised In the present study, there was no significant
difference in the right and left sides of patella
in Table 6.
In the present study mean width of the patella which was similar to that of the study by
was 38.58 mm and standard deviation was 3.81, Olandrian. Patellae were also classified based
which was less compared to that of the previ- on the dimensions of the articular facets. In the
ous study by Shang Peng et al in 2014 where present study, it was found that the Type B
the width was 44.13mm and standard deviation patella was the most prevalent, which is in
was 3.96. Previously in a study by Oladrian 2013 support of previous observations by Fucentese
in morphometric analysis of patella of South et al [14]. The patellar height is of fundamental
Africans the width was 45.14mm which was high importance for patellofemoral complaints,
compared to the present study. Although the operations involving knee arthroplasty, anterior
reasons for these variations cannot be validated cruciate ligament or proximal tibial osteotomy
but the differences may be due to the differ- [15]. These morphometric measurements can be
ence in methods of measuring, age, sexes, race used in forensic department for sex determination with highest accuracy rate [2].
and stature [12].
Table 5: Statistical analysis of w/t ratio and wlaf/ wmaf
ratio.

Study

Yoo et al 2007 [7]

Table 6: Summary of
studies which report
patella dimensions.

Schlenzka and Schwesinger 2014 [8]
Iranpour et al 2008 [9]
Baldwin and House 2005 [10]

Sample and subjects
Magnetic resonance imaging
measurements of 163 adults
50 fresh human adult cadaveric
patellae
3D reconstructed CT scans from 37
adults
92 adult patella during total knee
arthroplasty

Patella height

Patella thickness

Mean

SD

Mean

SD

44.6

3.7

22.3

1.9

54.4

3.5

34.3

4.8

22.4

2.3

22.6

Shang Peng 2014 [11]

CT scan from 40 Chinese volunteers

39.94

3.68

22.72

1.81

Present study

65 adult dry patella

38.07

3.7

18.29

1.73
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CONCLUSION
We suggest that morphometric data presented
in this study is beneficial for orthopedicians in
designing patellar implants for procedures
involving knee.
Conflicts of Interests: None
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