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ABSTRACT
Objectives: The present study was undertaken to find out whether the ‘general features’ in the femur
by  their  presence or  prominence could aid in its sex  determination.
Material and Method: 63 femur available at the International Medical School Bangalore were
subjectively grouped into 34 male and 29 female femur. The total of the studied features becomes 504
(63x8). The features were graded as single ‘+’ and double ‘++’ for their presence or prominence.
Results: The presence or prominence of the features in male and female femur was observed to be
around 50%. Between the right and left sides, the total was more for the right side for the presence
(141/251) or prominence (147/253) of the features. Within the right side, the prominence of the
features was more (147/288) and within the left side the presence of the features was more (110/216).
For the male femur, the presence (54%) or prominence (58%) of the features was found to be high for
right side; within the right it was prominence (50.2%) and within the left (53.3%) it was presence of the
features. For the female femur too, the presence (59%) or prominence (58.3%) were found to be high
for the right; but, within the right (51.5%) and left (52%) it was the prominence of the features.
For male femur, the high scores (22/34) were found for the presence of the medial epicondyle and
depth of intercondylar fossa and for female femur, it was the prominence of nutrient foramen
(25/29,86.2%).
Conclusion: From the present study, it is seen, that the nutrient foramen could be ‘the’ constant feature
in the sex determination of female femur followed by ‘prominence of the features.’
Keywords: femur, features, male, female, right, left.

INTRODUCTION

The process of sex determination in unknown
skeletal materials, in case it has to be accurate,
usually depends on the (i) available fragmented or
isolated remains; (ii) aging (iii) non-availability of
‘standards’. That is why, it is reported that the
problems exist between the objective (‘descriptive
measures, experience’) and subjective
(measurements,  statistical methods) sexing
methods. (Krogman 1962)' For the long bones of
the adult, the ‘size alone’ could be the key factor
in sex determination. (Stewart 1951-cited in
Krogman 1962)'  Moreover, from the standard

text book in Anatomy, it is seen, that the typical
male long bones are ‘large, long, rough and
massive’ than the typical female long
bones.(Standring 2008)> It is well known, that
among long bones, it is the femur, which is the
most ‘studied” bone. (Krogman 1962)"

During osteology lesson in femur, the general and
specific features are described. At that time, it was
observed that there are some general features,
which seemed to be ‘prominent’. Hence, the
present study was undertaken to find out whether
’just the presence or the prominence of the
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features’ could contribute to the subjective method
of sex determination in femur.

MATERIAL AND METHOD

A total of 63 femur available at the International
Medical School, Bangalore were subjectively
grouped into 34 male and 29 female femur. There
were 36 right and 27 left femur. Further grouping
of the femur were done as per the subjective
sexing and the sides: Male: 19 right and 15 left;
Female: 17 right and 12 left. A total of 8 features

were studied for their presence or prominence in
the femur. On multiplication, it is seen that the
total features were 504 (63x8=504); out of which
for the male femur, it was 272 (34x8) and for the
female femur, it was 232 (29x8). The grading
given to the presence of the features was single
plus (+) and for the prominence was double plus
(++). In Appendix 1 is listed the 8 features. The
percentage analysis and the X? test were the
applied statistical measures to the obtained values
of the 8 features.

Appendix 1:Llist of the 8 features on the femur

Serial Nos

Features

1

Lesser trochanter

Nutrient foramen

Lateral supracondylar line

Medial epicondyle

Adductor tubercle

Lateral epicondyle

Patellar surface

O|IN|O|OIB~lWIN

Depth of Intercondylar fossa

RESULTS

The values gathered for the 8 features from
femur were studied under 6 categories for their
‘presence or prominence’: total for the male and

total for the right and left sides of male and
female femur (1.3 and 1.4); total between the
right and left of male and female femur (1.5 and
1.6).

female (1.1) and the right and left sides (1.2);

Table 1: the total of the ‘presence or prominence’ of the features from the femur. note: the 8
features for the 63 femur become 504
1.1 1.2
Grading Male Female Total Right Left Total
(n 34) (n 29) (n 63) (n 36) (n27) (n 63)
+ 139/272 112/232 251/504 141/288 110/216 251/504
51% 48.3% 49.8% 49% 51% 49.8%
139/251 112/251 141/251 110/251
55.4% 44.6% 56.2% 43.8%
++ 133/272 120/253 253/504 147/288 106/216 253/504
49% 51.7% 50.2% 51% 49% 50.2%
133/253 120/253 147/253 106/253
52.6% 47.4% 58% 42%
Total 272/504 232/504 504 288 216 504
54% 46% 57% 43%
X? 0.4 (p<0.05) 0.190 (p<0.05)
- 1.3 1.4
Grading Male-Right Male-Left Total Female- Right | Female- Total
(n 19) (n 15) (n 34) (n17) Left (n 29)
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(n12)

+ 75/152 64/120 139/272 66/136 46/96 112/232
49.4% 53.3 (51%) 48.5% 48% 48.3%
75/139 64/139 66/112 46/112
54% 46% 59% 41%

++ 77/152 56/120 133/272 70/136 50/96 120/232
50.6% 46.7% 49% 51.5% 52% 51.7%
77/133 56/133 70/120 50/120
58% 42% 58.33% 41.7%

Total 152/272 120/272 272 136/232 96/232 232
56% 44% 58.6% 41.4%

X? 0.427 (p<0.05) 0.0082 (p<0.05)

- 5 6

Grading Male-Right Female- Total Male-  Left | Female- Total
(n 19) Rightt (n 36) (n 15) Left (n27)

(n17) (n12)

+ 75/152 66/136 141/288 64/120 46/96 110
49.4% 48.5% 49% 53.3% 48%
75/141 66/141 64/110 46/110
53.2% 46.8% 58.2% 41.8%

++ 77/152 70/136 147/288 56/120 50/96 106
50.6% 51.5% 51% 46.7% 52%
771147 70/147 56/106 56/106
52.4% 47.6% 52.8% 47.2%

Total 152/288 136/288 288 120 96 216
52.8% 47.2%

X? 0.02 (p<0.05) 0.6234 (p<0.05)

1.1: The total of the ‘presence or prominence’ of
the features in the femur was observed to be more
or less of equal percentage i.e. around 50%.

1.2: Between right and left sides, the total was
more for the right for both the presence (141/251)
as well as the prominence (147/253) of the
features. When only the sides were considered,
within the right, ‘prominence’ of the features was
more (147/288) and within the left, ‘presence’ of
the features was more (110/2161).

1.3: For the male femur, between right and left,
‘presence (54%) and prominence (58%)’ of the
features were found to be of high percentages for
the right; within the right it was ‘prominence
(50.2%)’ and within the left (53.3%) it was
‘presence’ of the features.
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‘presence (59%) and prominence (58.3%)’ of the
features were found to be of high percentages for
right; but, within the right (51.5%) and left (52%),
it was ‘prominence’ of the features.

1.5: Between male and female femur of right side,
male femur showed high percentages both for
‘presence (53.2%) and prominence (52.4%)’ of the
features.

1.6: Between male and female femur of left side,
male femur showed high percentages both for
‘presence (58.2%) and prominence (52.8%)’ of the
features.

The X? test showed significant values for sex and
side determination of the femur.
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Table: 2: The values obtained for the 8 individual features

Femur | Grading Male | Female | Total | Left Right | Total
n34 n29 n63 n27 n36 n63
1 + 21 21 42 20 22 42
++ 13 08 21 7 14 21
2 + 03 04 7 4 3 7
++ 31 25 56 23 33 56
3 + 20 14 34 14 20 34
++ 14 15 29 13 16 29
4 + 22 17 39 19 20 39
++ 12 12 24 8 16 24
5 + 16 10 26 11 15 26
++ 18 19 37 16 21 37
6 + 16 11 27 14 13 27
++ 18 18 36 13 23 36
7 + 19 17 36 12 24 36
++ 15 12 27 15 12 27
8 + 22 18 40 16 24 40
++ 12 11 23 11 12 23
It was seen that in male femur, the high scores  Present study

(22/34) were found for the presence (+) of the
features numbered 4 and 8 (medial epicondyle,
depth of intercondylar fossa); whereas for the
female femur, it was for the feature number
1(21/29,72.4%) (lesser trochanter). It is to be
noted, that, among the 8 features, the feature that
stood out was nutrient foramen number 2;86.2%)
in the female femur.

DISCUSSION

From literature review, it was seen, that the long
bone that has been studied in detail in the human
skeleton is the femur. In 1985, Meindel et al
analysed the application of non-metric
(subjective) versus metric (objective) parameters
for sex determination in the skeletal material and
found ‘no significant difference in the accuracy; so
long care and skill are employed’. (Meindel et al
1985)° Studies in femur have reported subjective
and or objective methods of sex determination.
(Soni et al 2010, Bhosale and Zambare 2013)*° In
the present study, from the regular description of
the general features of the femur, 8 were selected
for their ‘presence or prominence’ and its
application to sex determination.

Interpretations

=The total occurrence of the ‘presence or
prominence’ of the 8 features in the male and
female femur was observed to be more or less the
same.

= Both ‘presence or prominence’ of the features
have occurred more on right femur.

= Both male and female right femur showed more
number of ‘presence as well as prominence’ of the
features.

= Male femur for the occurrence of the features
within the right or left sides showed for the right
side; ‘prominence’ and for the left side ‘presence’
of the features.

= Female femur when considered for the
occurrence of the features within the sides showed
‘prominence’ of the features on both sides.

The X? test showed that the features selected could
contribute significantly in the sex determination of
femur.

The ‘prominence of the features’ in the female
femur may be correlated to them performing more
tasks; especially pertaining to their ‘daily chore
activities’.
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Krogman® in 1962 has summarized on 3 issues on
the sexing of the skeletal remains and they are
given below more or less in verbatim.

i) sexing of unknown skeletal material could
depend relatively on the availability of the
complete skeletal material. The proposed
percentage of the accuracy for the adult long bones
alone is around 80%.

In the present study, the subjective sexing was
carried out on the available known and complete
skeletal material i.e. femur. The feature which
showed 86.2% is the nutrient foramen in the
female femur.

ii) The estimates are usually based on description,
dimensions, proportions which are the morphology
and morphometry methods. It seems that the
‘elaborate statistical analysis does not raise
appreciably the average’. Hence, it is paraphrased,
that with statistics ‘one can be sure or at least more
sure in an individual case’. In the present study,
the X? test did made it sure that the 8 features
could be utilized in sex determination of the femur
and has identified the ‘nutrient foramen as the
feature in female femur.’

iii) The standards of the ‘morphological and
morphometric sex differences’ in the skeletal
material may differ depending on the population
of the samples. This notion is considered to be true
with reference to ‘dimensions and indices’. As a
general rule, the standards should be used with
reference to the group from which they were
drawn and upon which they are based and they are
not ‘ordinarily interchangeable’.

In the present study, the observed differences
could be due to the sample size and the selected
features. Moreover, as mentioned by Krogman®
the femur were available; but there was lack of
information about their ‘population sample.

In view of the non-availability of any publications
similar to the present study, the study could not be
discussed further. The ‘presence or prominence of
the features’ could be because of the genetic,
hormonal, environmental conditions, such as
nutrition and bio-mechanic forces on the
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bones/joints/movements. It may be noted, that a
paper on ‘Variations in the presence and
prominence of the features in the long bones of the
limbs’ has been published (Rajangam et al 2014)°,
In that study, for femur, 16 features were analysed.
As a continuation, for the present study 8 were
selected in tracing their contribution towards the
subjective way of determining the sex in femur.

CONCLUSION

It may be concluded, that for subjective sex
determination of the femur, in addition to the
thickness,  size, length,  robustness and
massiveness, the features and their findings from
the present study could also be applied.
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