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Introduction: Stature is an important tool for identificationdamnique data of human being. Estimation of stafuma bones is important
for forensic as well as anthropological studiess Ihecessary to derive the regression equatiams fhe fragments of femur for medico
legal situations. Thus from lower end of femurjraation of total femoral length can be calculated ¢hen this can be used to get stature
by deriving statural formulae. In this study, rexgien equation for the estimation of total femdeagth from epicondylar breadth of
femur was computedSubjects and Methods Total 208 normal dry human femur bones which waneserved in antomy department of
different medical colleges of Gujarat were studiedtal Femoral Length and Epicondylar Breadth ef Bemur bone were measured for
this study.Results: Epicondylar Breadth of femur displayed the higkerrelation (0.828) with Total Femoral Length (TFior an
individual measurement. As per regression analysgression equation is derived which is, B=338.004A * 1.390, Where
A=Epicondylar Breadth of femur, and B= Total Fenidrangth. Then the stature can be estimated bytth& Femoral Length by the
regression equations or the multiplication factetsch are already established by various stud@esclusion: The total Femoral Length
can be estimated from fragmentary lower end offéimeur. The total femoral length can be estimatedhgyequation presented in this
study even in the absence of intact femur bone pgnahich the stature can be estimated in sex apdlption sample.
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Introduction

Stature is an important tool for identification andique
data of human being. Estimation of stature fromdsois
important for forensic as well as anthropologid¢atges. But
in archaeological and forensic study, occasionalbnly
fragments of long bones (because of injury, mudigt
destruction, post-mortem gnawing by wild animalsg a
present as the only available source of idefitffyln this
cases, equations to estimate stature from whole bErgth
are not of use for analysis. Stature thus estimateald be
significantly inaccurate and the medico legal intaoce,
significantly eroded. It is necessary to derive tbgression
equations from the fragments of femur for medicgale
situations. So from lower end of femur, estimataintotal
femoral length can be calculated and then thisbeansed to
get stature by deriving statural formuf&®. Similar studies
were already presented in American population aodtts
African populatio>® But significant differences in the
proportions of the limb bone dimensions were regabiin
many studie§:® In India, there is wide variation in
anthropometric dimensions among its population gype
Owing to this variations observed in different plapion

groups, this study was done to generate regressjoations
for the estimation of total femoral length from epidylar
breadth of femur for Indian population.

Subjects and Methods

Total 208 normal dry human femur bones which were
preserved in antomy department of different medical
colleges of Gujarat were studied. Among these felnames,
104 are of Right side and 104 of Left side whil® Hse of
male and 58 are of female. Prior to study, the febanes
were examined for any damage or any pathological
alterationd” Femur bones with signs of cortical bone

deterioration, extreme osteophytic activity, diffus

osteoarthritis or prosthesis were excluded from the

study™**2

For measurement of variables, following instrumentre

used:

1) Osteometric board with ruler and graph paper

2) Sliding vernier caliper (digital) with an accuracy +
0.05 mm

The following parameters of the Femur bone were

considered:
e Total Femoral Length: Distance from the most sugreri
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point on the proximal end of the femur to the most
inferior point on the distal end using osteomeh@ard.
The medial condyle was placed against the vertical
endboard whereas applying the movable upright & th
femoral head.

» Epicondylar Breadth: Distance between the two most
laterally projecting points on the epicondyles patdo

were extracted from the calculation and analysie ar
tabulated in Table-1 to Table-3 to show differeatgmeters
at a glance. [Table 1] shows the descriptive siesisof
Epicondylar Breadth (EB) and Total Femoral LendtRL().

Table 1: Descriptive Statistics of Epicondylar Bredth (EB) and
Total Femoral Length (TFL)

the infracondylar plane. The measurement was taken
with placing the bar of the calliper touching the

infracondylar plane and the arms of the calliperctong

the condyles of the femur.
The measurement was repeated three times at tififeeiot

N Min. Max. Mean | Std.
Deviation
Epicondylar 208 40.65 82.14 67.21 10.88
Breadth(mm
Total Femoral | 208 401.06 | 478.23| 431.4% 18.29
Length (mm)

sessions by the same observer, using the resuitiegn
value to reduce intra-observer error. After collegtdata,
the measurements of femora were subjected to adoatest

for assessment of bilateral variation in the measents*®

Now Epicondylar Breadth (EB) and Total Femoral Ltbng
(TFL) are correlated by applying simple linear esgion.
To find the degree of relationship between Epicteudy
Breadth (EB) and Total Femoral Length (TFL), Pearso
correlation has been calculated, which is showT aible 2].
Epicondylar Breadth of femur displayed the higher
correlation (0.828) with Total Femoral Length (THoy an
individual measurement.

Table 2: Correlations between Epicondylar Breadth EB) and
Total Femoral Length (TFL)

Epicondylar Total
Breadth(mm) | Femoral
Length(mm)
Epicondylar | Pearson Correlation 1 .828**
Breadth Sig. (2-tailed) .000
(Mm) N 208 208
Total Pearson Correlation .828** 1
Femoral Sig. (2-tailed) .000
Length(Mm) [ N 208 208

Figure 1: A photograph showing measurement of totafemoral
length using osteometric board

Figure 2: A photograph showing measurement of epicwlylar
breadth of femur using digital sliding vernier caliper

Results and Discussion

Total 208 Femur bones were examined for this stachgng
which 150 are of male and 58 are of female. Epigtand
Breadth and Total Femoral Length of Femur bonesewer
measured (in mm with 2 decimal).The statisticahdahich

**Correlation is significant at the 0.01 level (2ited).

In the Graphical representation shown below, Epigtar
Breadth of femur is plotted on the X-axis and Tétamoral
Length (TFL) is plotted on Y-axis. The scatterecmrs
clearly show that the linear relationship existestn X and
Y. So there is Positive Correlation between Epigtenrd
Breadth (EB) and Total Femoral Length (TFL).
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Graph 1: Scatter graph showing Correlation between
Epicondylar Breadth and Total Femoral Length

The regression equation was derived using the Bpidar
Breadth (EB) and Total Femoral Length (TFL) amorfgol
highest correlation was found for an individual
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measurement, which is shown in Table-3. Regression Conclusion

equation with the epicondylar breadth as the inddpst
variable and Total Femoral Length (TFL) as depehdan
variable is obtained using the total sample (N=208)

Table 3: Regression Analysisa between Epicondylar rBadth
(EB) and Total Femoral Length (TFL)

Unstandardized Standardized | t Sig.
Coefficients Coefficients
B Std. Beta
Error
(Constant) 338.004 4.474 75.545 .0Q0
Epicondylar 1.390 .066 .828 21.157 .00
Breadth(mm)

a. Dependent Variable: Total Femoral Length(mm)

So as per regression analysis, regression equatiderived
which is as follow:

B=338.004 + A * 1.390

Where A=Epicondylar Breadth of femur, and B= Total
Femoral Length.

In this study, to find the correlation between Epidylar
Breadth (EB) and Total Femoral Length (TFL), Peniso
coefficient was derived. Epicondylar Breadth of fem
displayed the highest correlation (0.828) with Tétamoral
Length (TFL) for an individual measurement as coragdo
other studies in Indian populati6f?® In this present study,
to estimate Total Femoral Length from Epicondyleaulth,
regression equation was derived which is as follow:
B=338.004 + A * 1.390

Where A=Epicondylar Breadth of femur, and B= Total
Femoral Length.

In south Indian population study of Mukhopadhya#][1
regression equation was derived to estimate Totahdral
Length from Epicondylar Breadth. The regressionatiqn
is:-

y=7.02 + 4.83x

Where “X” is the Epicondylar breadth (in cm.) and is the
Total Femoral Length.

In another south Indian female population study of
Magendran Chandraf?! the regression equations derived
from combination of different fragments (whichever
available) produce the lowest error of estimatedd an
therefore should be used as the first preferencestionate
Total Femoral Length. Then the stature can be estichby
this total Femoral Length by the regression equatior the
multiplication factors which are already establh®y the
various studies. The greatest accuracy in estigdiinng
stature from long bones length will be obtained mvisex
and ethnic identity are available. Thus it is pblesito
estimate stature of female individuals from thecépiylar
breadth with reasonable accuracy by the
equations derived in our study. Necessary cornedto soft
tissue can be made to obtain the living statureractical
cases of forensic interest in a population spegéographic
areal®

W Academia Anatomica International | Volume 5 {i&sg | July-December 2019

regression

| To find the correlation between Epicondylar Bréma(EB)
and Total Femoral Length (TFL), simple linear ressien
was applied, which displayed significant correlatio
(Pearson correlation coefficient = 0.828). As pEgression
analysis, regression equation is derived whicls ifobow:
B=338.004 + A * 1.390

Where A=Epicondylar Breadth of femur, and B= Total
Femoral Length.

The results of this study are useful for anthrogglstudy of
unknown skeleton and for academic study in anatdrym
the results of this study, the total Femoral Lengém be
estimated from fragmentary lower end of the femtine
total femoral length can be estimated by the eqoati
presented in this study even in the absence ottirfieanur
bone, and by use of Total femoral length, thaustacan be
estimated in sex and population sample.
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