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ABSTRACT: During routine osteology demonstration class of 100 numbers of Under Graduate M. B.
B. S. Students at the Department of Anatomy, Regional Institute of Medical Sciences, Imphal, Manipur,
we have come across one unique and unusual finding that one right human femur was found to be
present with an elongated bony projection along the superior border of the gluteal tuberosity. It was
found to be present about 7cm below the tip of the greater trochanter and the bony projection was
about 1.70cm in length. It was localised laterally to the line connecting the tip of greater trochanter
with superior bifurcation to the linear aspera. No any other anatomical abnormality was found in the
above mentioned femur. The other remaining portion of the said femur was found with their normal
anatomical features. The photograph of the right human femur mentioned above was taken for
proper documentation and for ready reference. This case report has provided some additional
evidence to the researchers and anatomists to enhance the understanding of the human femur more
particularly the third trochanter and its significance. The present case study revealed an unusual
finding as referred to above.
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INTRODUCTION: In human anatomy, the third trochanter is a bony projection occasionally present
on the proximal femur near the superior border of the gluteal tuberosity. When present, it is oblong,
rounded or conical in shape and sometimes continuous with the gluteal ridge. It generally occurs
bilaterally without significant side to side dimorphism. The third trochanter is frequently reported as
more common in females than in males. Structures analogous to the third trochanter are present in
other mammals, including some primates. It is called the third trochanter in reference to the greater
and lesser trochanters that are always present on the femur. Some authors reported that the third
trochanter was found frequently present and well developed in Neanderthal femora but not in the
femora of many other anthropoid species.12]

The third trochanter is defined as the osseous tubercle in the superior part of the gluteal
tuberosity. It was present lateral to the line connecting the highest point of the greater trochanter
and the superior bifurcation of the linear aspera.3! In view of paucity of literature on the incidences
of third trochanter in Indian population, Ghosh S et al (2014),3] have conducted a study and their
findings were reported.

The third trochanter functions to provide an attachment area for the ascending tendon of the
gluteus maximus.[*l This skeleton variant, when present, occurs as an oblong, rounded or conical,
roughened or smoothened bony elevation which may be continuous with the gluteal ridge and is
manifested as a distinct femoral entity.[13] The third trochanter may serve to increase attachment
surface area for the gluteal musculature thereby providing greater efficiency of contracture. The
majority of the authors describe the role of the third trochanter as the insertion area for the gluteus
maximus muscle.
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An additional role of the third trochanter is probably to alternate the direction of the
insertion tendon of the gluteus maximus muscle. The most interesting issue concerning the third
trochanter in humans is whether it is a structure homologous to the third trochanter of other
mammals and if so, why it is absent in many primates, including apes, yet still frequent in humans.[1]

Expression of the third trochanter may be affected by mechanical stress exerted by the
gluteus maximus; this muscle functions to decrease limb speed during the late swing and heel strike
phases of locomotion. The third trochanter may perhaps serve to increase attachment surface area
for the gluteal musculature thereby providing greater efficiency of contraction. Gluteus maximus
function may exert a mechanical loading on the third trochanter thereby altering surface
morphology.

The presence of bony crests, ridges and tuberosities are directly correlated to the function of
contiguous muscle activity.[13] The phenotypic development and expression of discontinuous skeletal
traits (including the rarely occurred third trochanter) were originally considered to be controlled by
genetic factors.l5] Recent researches indicate the significance of various biological and environmental
factors such as age, sex, nutritional status or side dependence influencing the manifestation of certain
non-metric traits in non-human and human populations.¢.7.8] Local mechanical factors also represent
potent sources of epigenetic information which influence the incidence and expression of
discontinuous variant.[1.9.10]

CASE REPORT: During routine osteology demonstration class of 100 numbers of Under Graduate M.
B. B. S. Students at the Department of Anatomy, Regional Institute of Medical Sciences, Imphal,
Manipur, we have come across one unique and unusual finding that one right human femur was
found to be present with an elongated bony projection along the superior border of the gluteal
tuberosity. It was found to be present about 7 cm below the tip of the greater trochanter (Figure - 1)
and on careful measurement with a measuring tape, the bony projection was found to be about 1.70
cm in length (Figure - 2). It was localised laterally to the line connecting the tip of greater trochanter
with superior bifurcation to the linear aspera. No any other anatomical abnormality was found in the
above mentioned femur. The other remaining portion of the said femur was found with their normal
anatomical features. The photograph of the right femur mentioned above was taken for proper
documentation and for ready reference.

Fig. 1: Photograph showing the location of the third
trochanter in the right human femur under report
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Fig. 2: Photograph showing the approximate length of the
third trochanter in the right human femur under report

DISCUSSION: Bolanowski W et al (2005),2] in one study tried to analyse the occurrence of the third
trochanter and its correlation with the morphology of the human femur. The third trochanter was
found in 38 of 622 (6.2%) human femora taken from 3 excavation sites. 36 of these were included in
their study and were compared to the femora without the third trochanter. The bones with the third
trochanter were characterised by a greater superior sagittal diameter and diaphysis platymetry index
as well as a larger greater trochanter. These results suggest that the third trochanter is not a
progressive morphological feature of the skeleton. Rather, it is connected with an altered gluteal
muscle function.l2l The study conducted by Lozanoff S et al (1985),1l indicated that the third
trochanter incidence is associated with short femora displaying robust proximal diaphyses. The
gluteus maximus muscle may act as a primary factor governing third trochanter expression. Further,
this infracranial discrete trait appears well suited for human taxonomy studies. However, in our
present study, the length of aforesaid human right femur, where the third trochanter was observed, is
found moderately long.

Ghosh S et al (2014),B3] stated that the incidence of the third trochanter in their study was
found to be about 6.6% with left sided predominance. Whereas, in our present study, we have
observed one unique and unusual finding that only one right human femur (Out of 100 human
femora), that is only 1% was found to be present with an elongated bony projection along the
superior border of the gluteal tuberosity, which is considered quite unique and unusual, thereby
showing a significantly high degree of difference between the study conducted by Ghosh S et al and
the present study. As such, this unique and unusual finding deserves to be reported as a special case
report. The incidence of the third trochanter in one study is 6.6% with left sided predominance; it
also displays a gender variation, being higher in males. Their results are comparable to a study done
on excavated femora from Poland which showed an incidence of 6.2%. However, they did not take
any gender or side variations into consideration.[?]

Another study which reported the side variations in Whites and Negroes, documented higher
incidence on the right side in the White and on the left side in the Negro population; it also reported
the trait to be more common in females in both Whites and Negroes. The study reported that the
incidence of the third trochanter in the human femur is about 6.1%.[11] The present study showed the
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third trochanter incidence only on the right side human femur with 1% occurrence, the sex of which
was also not known. However, one of the limitations of the present study is the absence of any record
that could help us in the determination of the sex of bones.

CONCLUSION: Ghosh S et al (2014),B31 reported that the presence of third trochanter at the proximal
part of the femur has been found to alter the break lines in the pertrochanteric fracture patients.
Their study dealt with the incidence of third trochanter in the Indian population due to scant
previous literatures. The knowledge of the occurrence would be crucial for the diagnosis and
management of pertrochanteric fractures and also in the study of microevolutionary trends in the
anthropometric and comparative studies of humans. Whereas, Bolanowski W et al (2005),2 in their
study reported that the third trochanter is not a progressive morphological feature of the skeleton.
Rather, they reported that the third trochanter is a structure which is correlated with an altered
gluteal muscle function. The third trochanter is associated with short robust femora as determined in
a study conducted by Lozanoff S et al (1985),[1l and represents an important feature for describing a
general morphological pattern of the human diaphysis in a given population. Hence, the third
trochanter should prove useful when included in batteries of nonmetric traits for discrimination
among human population.

This present case report has provided some additional evidence to the researchers and
anatomists to enhance the understanding of the human femur more particularly the third trochanter
and its significance. Our case report revealed a unique and unusual finding that one right human
femur was found to be present with an elongated bony projection along the superior border of the
gluteal tuberosity. Since sufficient numbers of literatures in this regard are not found readily, it is
recommended that more and more thorough and detailed research works should be done by various
workers and such workers be encouraged to explore such unique and unusual findings.
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