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INTRODUCTION

The femur is the longest and strongest bone in the human 
body. It is a principal weight-bearing bone. The femoral 
architecture may get altered due to functional demand dur-
ing any day to day activities. One such variation is the third 
trochanter of the femur. The third trochanter of femur is a 
rounded, oblong or conical elevation present on the upper 
end of gluteal tuberosity.1

 The gluteal tuberosity of femur 
provides insertion of one-fourth fibres of the muscle, gluteus 
maximus. Gluteus maximus function may exert a mechani-
cal loading on the gluteal tuberosity and change its morphol-
ogy. The presence of bony crests, ridges and tuberosities may 
directly correlate with a constant augmented muscle pull.

In anthropometric observations, the third trochanter is com-
monly used as a non-metric variation in the post-cranial skel-
eton.2 The third trochanter appears prominently in anthro-
pometric, comparative and functional studies. The relation 
between muscle insertion and topography of fracture lines in 
pertrochanteric fractures of proximal part of femur has been 

established in details. Bone with only periosteal covering 
and lacking muscular and ligamentous attachment provides 
negligible resistance against onset of fractures. So variable 
patterns in dimensions of fragments of pertrochanteric frac-
ture of femur depends on variable locations and sizes of soft 
tissue attachment on that part of femur.3 Apart from its role 
in causing variable patterns of pertrochanteric fractures of 
femur, the third trochanter may provide increased skeletal 
mass as a reinforcement for the proximal femoral diaphy-
sis in response to increased ground reaction force.3 The third 
trochanter as already stated provides attachment to the as-
cending tendon of gluteus maximus. Femoral attachment of 
gluteus maximus hints towards a strong mechanical effort 
of the hip joint in extension, stabilisation and control of the 
thigh thereby providing medio-lateral reinforcement to re-
sist high mechanical stress in erect posture and locomotion.3 
Therefore the third trochanter may serve to augment the 
attachment surface area for gluteal musculature and cause 
greater efficiency of contraction. In some species of labora-
tory mammals, the third trochanter of the femur has been 
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established as a necessary anatomical landmark for biome-
chanical study and an access point for the medullary cavity.4  

As there is the paucity of literature regarding the third tro-
chanter of femur we have endeavoured to throw light upon 
the frequency, dimensions and location of the supposedly 
significant anatomical entity.

MATERIALS AND METHODS

The study included sixty adult dry human femur bones (thirty 
left and thirty right) of either sex used in teaching routine os-
teology to undergraduate MBBS students. Bones which were 
broken, deformed or with evident pathological features were 
excluded from the study. All the femur bones were observed 
macroscopically for the presence of the third trochanter and 
the frequency was noted. The maximum length and width of 
the respective third trochanters were measured using slide 
calliper. The distance of each third trochanter from the tip of 
the greater trochanter was also measured using slide calliper.

Statistical analysis 
All the data were tabulated and analysed using Microsoft Ex-
cel software. Mean and standard deviation for the morpho-
metric parameters was obtained. The unpaired t-test was ap-
plied and p-value less than 0.05 was considered significant.

RESULTS

A distinct third trochanter (Figure 1, Figure 2) was observed 
in thirteen out of sixty bones (21.66%). Left-sided femur 
bones showing the third trochanter were nine in number 
(30%) whereas right-sided femur bones showing the third 
trochanter were four in number (13.3%). So a left-sided pre-
dominance was observed in our study. The dimensions and 
distance of the third trochanter from the greater trochanter 
are tabulated in Table 1. The average maximum length of 
the third trochanter was found to be 2.66 ± 1.1 cm on the left 
side, 2.5 ± 0.69 cm on the right side and 2.61 ± 0.97 cm on 
both sides. The value was more on the left side but the dif-
ference was not statistically significant. The average maxi-
mum width was obtained as 0.95 ± 0.16 cm on the left side, 
0.97 ± 0.15 cm on the right side and 0.96 ± 0.15 cm on both 
sides. The average maximum width was more on the right 
side and the difference was not statistically significant. The 
average distance of the third trochanter from the tip of the 
greater trochanter was noted to be 6.84 ± 0.63 cm on the left 
side, 6.75 ± 0.77 cm on the right side and 6.81 ± 0.64 cm on 
both sides. The average distance of the third trochanter from 
greater trochanter was more on the left side, the difference 
being statistically insignificant (Figure 1 and 2).

DISCUSSION

The third trochanter is noted as an osseous tubercle on the 
upper portion of gluteal tuberosity of the femur. It is usually 
located lateral to the line joining the tip of greater trochanter 
with the superior bifurcation of linea aspera of femur. It is 
used as a common non-metric variation of the post-cranial 
skeleton in anthropometric studies of various populations. 
The third trochanter is mainly defined as the site of insertion 
of the muscle gluteus maximus. Its presence in human be-
ings is probably the result of the strengthening of this muscle 
in humanoids in contrast to other primates. Another role of 
the third trochanter may be to alter the direction of the in-
sertion of the tendon of gluteus maximus muscle. The third 
trochanter being a pulley like a prominence at the upper part 
of gluteal tuberosity alters the direction of the tendon of the 
said muscle before it inserts to the rest of the tuberosity.5

A frequency of 6.6 % for the third trochanter with left-sided 
prominence is reported.6 Finnegan2 has reported right-side 
predominance in the White and left side predominance in 
the Negro. It is also described the frequency of the third tro-
chanter as 20 % in an Indian study.7 Muthukumaravel and 
Manjunath8 have reported a frequency of 13.72 % in their 
study with a right-sided predominance (15.71 % on the right 
side and 12.04 % on the left side). They have reported verti-
cal length of the third trochanter as 20.1 mm on the right side 
and 8.18 mm on the left side. Chaparral et al have reported a 
frequency of 14 %.9 In their study, the average length of the 
third trochanter was 7.69 mm on the right side and 15.48 mm 
on the left side whereas the average width was 4.9 mm on the 
right side and 7.52 mm on the left side.

The occurrence of bony crests, ridges and tuberosities are 
related to the function of contiguous muscle activity. Genetic 
factors were originally indicated to regulate phenotypic de-
velopment and expression of discontinuous skeletal traits in-
cluding features like the third trochanter of femur10

. However 
recent findings have elaborated the role of various biologi-
cal and environmental factors such as age, sex, nutrition and 
side dependence influencing manifestations of certain non-
metric traits in human population and lower animals11,12

.

CONCLUSION

The knowledge of the occurrence of the third trochanter of 
femur is crucial in diagnosing and managing pertrochanteric 
fracture and in the study of microevolutionary trends in an-
thropometric and comparative studies of humans.
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Table 1: Table showing parameters of the third tro-
chanter of the femur
Parameter of 
third trochanter

Left side 
(n=9)

Right side 
(n=4)

Total 
(n=13)

p 
value

Maximum length 
(in cm)

2.66 ± 1.1 2.5 ± 0.69 2.61 ± 0.97 0.74

Maximum width 
(in cm)

0.95 ± 0.16 0.97 ± 0.15 0.96 ± 0.15 0.84

Distance from 
tip of greater tro-
chanter (in cm)

6.84 ± 0.63 6.75 ± 0.77 6.81 ± 0.64 0.83

Figure 1: Upper end of femur showing third trochanter, GT- 
Greater trochanter, LT- Lesser trochanter, TT- Third trochanter.

Figure 2: Upper end of femur showing third trochanter, GT- 
Greater trochanter, TT- Third trochanter.


