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ABSTRACT
Objective: To estimate the prevalence of various morphological types of Tibial Tuberosity and to determine the side and gender 
differences.
Methods: 170 randomly collected tibiae of unknown sex were analysed to evaluate the shapes and the gender differences in the 
tibia. The prominence of the Tibial Tuberosity and the gender differences of the bone was determined
Results: Type 2 TT was the most common type seen in 34% bones followed by type 3 in 17% of the bones. Type 2 TT was the 
most common type seen on right side (31%) as well as on the left side (39%). Type 2 was the most common type of TT seen in 
both males (32%) and females (35%).
Conclusion: The present study shows variations in shape may be due to developmental reasons. There were no statistical 
differences in the side and gender differences.  The knowledge of the present study will help further researchers in evaluating 
anterior knee pain syndromes.
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INTRODUCTION 

The Tibial tuberosity(TT) is a bony landmark present at 
the proximal end of the tibia. It is one of the bony points to 
measure the Quadriceps angle (Q angle) for assessing patel-
lofemoral mechanics. The TT is an apophysis and develops 
in traction.1 Development of the tubercle has been divided 
into four stages: cartilaginous, apophyseal, epiphyseal, and 
bony.2 The TT begins ossification at between seven and nine 
years as a distal focus. This progressively enlarges proximal-
ly and anteriorly, while the proximal tibial epiphysis con-
comitantly expands downward into the tuberosity.3 The TT 
projects only a little and is divided into distal rough and a 
proximal smooth region. The patellar tendon is attached to 
the proximal smooth area while the distal end is palpable.4

The morphology of the TT has received scant attention by 
researchers. Variations in the morphology of the TT could 
cause errors in determining its precise location. The shape 
and the position of the TT influences the value of the Q an-

gle and also has impact on patellofemoral biomechanics. Ac-
cording to Van Eijdn et al(1987)5 ,a TT which is anteriorly 
placed increases the length of the contact paths on both patel-
lar and femoral articulating surfaces, produces a lengthening 
of the moment arm of the patellar ligament force which may 
either decrease or increase the ratio between patellar liga-
ment force and quadriceps muscle force.5 An abnormal lat-
eral position of the TT causes distal malalignment of the ex-
tensor mechanism of the knee and can lead to lateral tracking 
of the patella which causes anterior knee pain or objective 
patellar instability and is mainly characterised by recurrent 
dislocation.( Koetar S et al, 2007)6.

The methods used to determine the position of the TT in-
clude clinical assessment7, conventional radiography using 
marking wires8 and CT scan.6,7,8,9,10  Of these methods, meas-
urements done on CT scans appear to be the most reliable.6 
However, a survey of the literature did not reveal any study 
that used direct bony measurements. This information is 
likely to be useful to the clinician in evaluating anterior knee 
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pain syndromes. With reference to the above literature the 
main objective of the current study is to estimate the preva-
lence of various morphological types of TT and to determine 
the side and gender differences.

MATERIALS AND METHODS

The material for the present study comprised of one hundred 
and seventy adult human tibia bones. The tibias were col-
lected from the department of Anatomy from various Medi-
cal colleges in the Southern region of Karnataka.  170 tibiae 
were studied of which 101 belonged to right side and 69 to 
left side. The bones were first selected by using inclusion 
criteria and were numbered. The Prominence of the TT was 
assessed by analysing the end on frontal view photos with 
Adobe Photoshop version 5.0 (vide infra).

SUBJECTIVE SEXING OF THE TIBIA: was done to de-
termine the gender differences in the above measurements. 
The criteria used were

• Weight and the length: measured by Electronic bal-
ance and Osteometric Board

•  Mid-shaft circumference: First, the midpoint of the 
total length of tibia was marked. Then the midshaft 
circumference was measured using measuring tape.

•  Width at the proximal and distal end: Were measured 
using digital callipers at the widest region.

• Minimum girth of the shaft: measured at the junction 
of middle and lower third using measuring tape.

• The bones were then classified as males or females 
using the demarking points given by Singh and Singh 
et al.11

RESULTS

The TT was classified into 5 types based on the shape of 
the ridge separating the proximal and distal parts of TT. The 
prevalence of the 5 types of TT is shown in table 1. Type 2 
TT was the most common type seen in 34% bones followed 
by type 3 in 17% of the bones. Type 5 TT was the least com-
mon type. 

Table 2 shows that Type 2 TT was the most common type 
seen on right side (31%) as well as on the left side (39%). 
Type 1 was seen to be more common on right side than on 
left and type 3 was more common on the left side than on the 
right, however both were not statistically significant. Type 5 
TT was the least common type.

Type 2 was the most common type of TT seen in both males 
(32%) and females (35%) and is present in table 3. It’s of 
interest to note that a ridge on TT was always present in male 

tibiae when compared to female tibiae which was statisti-
cally significant.

DISCUSSION 

In review of literature it was noticed that there are no docu-
mented works on classification of TT based on shape of the 
ridge separating the proximal and distal parts of TT. Hence, 
comparison with other studies could not be done. This ridge 
across the TT marks the distal limit of the proximal tibial 
growth plate.3 In the present study it was noticed that the 
oblique shape of the ridge was most common (34%) while 
absence of ridge on TT was the least common (6%). This 
suggests that the shape of the ridge is influenced by the prox-
imal epiphyseal pull. When analysed for side differences it 
was observed that that there was no significant difference 
between the right and left in the prevalence of morphological 
types of TT. If paired right and left tibia of the same cadaver 
were available this difference could have been analysed bet-
ter.

Gender difference in the morphological types of TT was fur-
ther analysed. For this purpose the subjective classification 
of the tibia according to various parameters was done. It was 
noted that there was no significant difference. Of interest 
here to note is the constant presence of the ridge on the TT 
in male tibiae where as about 10% of female tibiae lacked 
this ridge suggesting the differential amount of force applied 
to this proximal epiphyseal plate in males and females. The 
difference was statistically significant. 

CONCLUSION

The present study shows variations in shape may be due to 
developmental reasons. There was no statistical differences 
in the side and gender. The present study will help further 
researchers in evaluating anterior knee pain syndromes.
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Figure 1: Method of Taking Frontal View Photograph of Upper 
End of Tibia

Table 1: Types of TT

Type Number
n = 134

Prevalence in 
percentage 
(%)

95% CI in 
percentage 
(%)

1(Horizontal) 20 15 9-21

2 (Oblique) 46 34 25-42

3(Dome shape) 
Shaped

23 17 11- 24

4(other shapes) 37 28 21- 36

5(nil) 2 6 2- 10

Table 2: Morphological types of TT between right 
and left sides

Type Right 
(n= 
80)

Right 
Prevalence 
and 95% 
confidence 
interval in 
percentage 
(%)

Left 
(n= 54)

Left 
Preva-
lence and 
95%con-
fidence 
interval in 
percent-
age (%)

P 
value

1 15 19
10-27

5 9
1-17

0.131

2 25 31
21-42

      21 39
25-52

0.3611

3 10 13
5-20

13 24
12-36

0.0811

4 24 30
20-40

13 24
12-36

0.4521

 5 6 8
20-13

2 4
0-9

0.474 2

Table 3: Morphological types of TT between males 
and females

Type Males
n=56

Males
Preva-
lence and 
confi-
dence 
interval in 
percent-
age (%)

Females
n= 78

Females
Preva-
lence and 
confi-
dence 
interval in 
percent-
age (%)

P 
value

1 10 18
8-28

10 13
5-20

0.421

2 18 32
20-45

27 35
24-45

0.7651

3 9 16
6-26

14 18
9-27

0.7761

4 19 34
21-47

19 24
15-34

0.2251

5 0 0 8 10
3-17

0.0212
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