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ABSTRACT

INTRODUCTION: Bones form the basic frame work of human body and they provide valuable information about the biological identity of the
deceased. Determination of sex is primary criteria of identification of an individual in forensic anthropology. Clavicles have extended period of
skeleton growth up to third decade that impart an additional advantage in the determination of sex.

AIMS AND OBJECTIVES: To study the accuracy of morphometric dimensions of clavicle in sex determination

To study the parameters of clavicles for bilateral asymmetry

MATERIALS AND METHODS: The present study was an observational study, conducted on 100 dry adult human clavicles of known sex (54
males, 46 female) obtained from cadaveric dissection. The Length, Weight, Mid shaft circumference of both male and female clavicles were
measured to determine the sex.

RESULTS: The mean length of right and left clavicles were 143.31+13.47, 145.18+9.32 mm in males and 128.69+8.0, 131.56+8.32 mm in
females. The mean weight of right and left clavicles were in males 20.50+4.52, 20.52+3.70 grams and 12.70+4.19, 12.24+3.47 grams in females.
The mean mid shaft circumference values of right and left clavicles were 35.62+8.13, 35.94+2.88 mm in males and 30.3542.43,30.31+3.25mm in
females. Side specific significance was found for length both in male and female clavicles.

CONCLUSIONS: The mean values of these parameters were significantly higher in males than in females. These values may serve as a database
for determination of sex of clavicles of unknown sex. These findings help the Anatomists, Orthopaedic surgeons and Forensic anthropologists in

their professional endeavours.
KEYWORDS

Clavicle; Length; Weight; Midshaft circumference

INTRODUCTION:

Sex determination is an important element in establishing identity of
unknown from skeletal remains " Accuracy of sex determination is
directly proportional to the number of bones available "' The skeletal
remains like pelvis, skull, clavicle, limb bones, sternum & patella have
been used for identification of unknown individual

The clavicle is subcutaneously placed horizontal long bone extending
from manubrium sternum to acromian process of scapula. In females
clavicles are shorter, thinner, less curved. In males are heavier,
muscular markings are prominent. The clavicles are relatively resistant
to environmental degradation and have been proposed as a reliable
bone to determine sex

The morphometric dimensions of clavicles like length, weight,
midshaft circumference are very important for both clinical in case of
fracture fixation of internal /external medullary devices as well as
forensic anthropological perspectives ™

AIMSAND OBJECTIVES:

To study the accuracy of morphometric dimensions of clavicle in sex
determination

To study morphometric dimensions of clavicles for bilateral
asymmetry

MATERIALSAND METHODS:

The present study was an observational study, conducted on 100 dry
adult human clavicles of known sex (54 males, 46 female). The
clavicles were collected from Anatomy departments of various
medical colleges, Hyderabad, Telangana.

INCLUSION CRITERIA:
Fully ossified, dried adult human clavicles

EXCLUSION CRITERIA:
Broken and deformed clavicles.

The following parameters like length, weight, mid shaft circumference
were measured to determine the sex.

Maximum length of clavicle: Measured from the sternal end to
acromial end with Vernier calliper while measuring clavicle was
positioned flat on a surface.(Table/Fig-1)

Weight of clavicle: Measured with the help of electronic weighting
balance (Lante scale). (Table/Fig-2)

Mid shaft circumference: While taking the length the middle point of
length of clavicle is marked with a pencil, circumference was
measured with the help of graph paper. (Table/Fig-3)

For each of these parameter Range, Mean, Standard deviation,
Standard error, Demarking points and p-value were calculated. The
collected data were analysed and subjected to statistical analysis using
SPSS version 26.0.

Figure No-1: Showing measurement of length of clavicle.
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Figure No-3: Showing measurement of midshaft circumference of
clavicle.

RESULTS:

The present study was conducted on 100 dry adult human clavicles of
known sex (54 male, 46 female). The findings of the study were
represented in table no-1.
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Table No -1: Showing comparison of morphometric parameters of
male & female clavicles

In our study the mean length of right and left clavicles were
143.31+13.47, 145.18+9.32 in males and 128.69+8.0, 131.56+8.32 in

In general, the mean values of length, weight, mid shaft circumference
were found to be higher for males than in female clavicles. Side
specific significant statistical analysis was found to exist for length in
both male & female clavicles. The mean length of left clavicles were
more than the right clavicles in both male and female clavicles.

DISCUSSION:

Sex determination using skeletal remains is the most important
component in forensic identification and anthropologic research " The
present study was conducted to determine the sex of dry adult human
clavicles using morphometric parameters like length, weight, mid
shaft circumference. The values of present study were compared with
previous studies and are represented in table no.2, 3, and 4.

Table No-2: Showing comparison of length values of present study
with the previous studies.

S. |Author & |Region Total no [Male Female
no |Year of
samples
M |[F |Right |Left |Right |Left

1 |[S.Ishwar |South 66 |34 [153.52+(151.82(138.02(141.04
kumar et |[Africa 8.79 +10.96|+ 7.36|+5.72
al. 2016

2 |Anuradha |Punjab 300(300(147.83+ [151.66(134.85|131.32
Det al. 1045 |+7.83 [+8.83 [£8.43
2019

3 |Bindhu S [Karnataka |25 |25 [141.9+7.|145.4+|127.24+|129+1
et al. 2015 6 7.2 8.9 1.6
“

4 [MireyaA et |Spain 115|180 [155.12+[157.02(132.38(134.81
al.2019 10 +10.3 |£7.9 |+74

6 |Gyanraj S |Odisha 57 |43 [143.28+(142.84(128.37|127.52
et al. 4.67 +4.67 |+5.86 |+5.96
2020

6 |Ramamurth|Tamilnadu |50 |40 |143+8.6 [149+8.(126.2+(130+1
iet 2 8.7 2.6
al.2016"

7 |Khaleel N |South 185(135/142.9+1 [143.8+(131.12|131.1+
etal.2014" |India 0.59 9.55 |£12.22]9.02

8 |Jagmanhen [Chandigarh|390|136[148.52+|151.87|135.22|138.22
der et 8.88 +8.98 |+8.27 |+8.30
al.2016"

9 |[Present Telangana (54 [46 |143.31+(145.18(128.69(131.56

study 2021 13.47 |£9.32 |+8.0 [+8.32

Parameter Male (54) Female (46) femaleg. These findings were in accordance with studies done by
Length in mm | Right (27) | Left (27) [Right (23)] Left (23) Gyanraj S etal [6], Ramamurthi et al [7].
Range 121-170 | 124-160 | 119-142 |120.5-150.5 Table No-3: Showing comparison of weight values of present study
Mean 143.31 145.18 128.69 131.56 with the previous studies
SD 13.47 9.32 8.00 8.32 -
SE 26 18 17 173 30 Augle(;rr & |Region Tostzrlnrr)llz Sof Male Female
Calculated range |104.9-183.72 117.32- 103- 106.6- - -
(mean + 3SD) 173.14 | 152,69 | 156.52 M | F |Right| Left | Right| Left
Demarking point| > 152.69 | >156.52 | < 104 < 117.22 1 [Anuradha [St Punjab| 300 | 300 [21.45+[17.83+(13.52+|13.66+
P- value 0.001 0.001 | 0.001 0.001 al. 2019 475 | 461 | 3.52 | 3.95
Weight in grams 2 {Jagmanhende| Chandi| 390 | 136 |33.124| 31.95 [23.09+(22.05+
Range 14-28 | 14.8-26.4 [6.57-20.74] 6.63-17.32 ret | sah ST3 | 577|443 | 451
Mean 20.50 20.52 12.70 12.24 al.2016
SD 452 3.70 4.19 347 3 S'Jlthl S& I;Io;.th 236 | 112 |21.46|21.32|12.83 | 12.84
SE 0.86 0.71 0.87 0.72 al‘n% o et| India
Calculat.ed range 6.94-34.12 19.42-31.62| 1-25.27 | 2-22.65 4| Singh S & [Varanas| 160 | 37 |21.46 | 21.32 | 12.83 | 12.84
Demarking point| > 37.6 > 40.06 | < 11.2 <273 Gangrade i
P- value 0.01 0.01 0.01 0.01 1968 "
Mid shaft circumference in mm 5| Present |[Telanga| 54 | 46 [20.50[20.52%(12.70(12.24=
Range 22-55 32-42 27-35 24.5-36 study 2021 | na 4.52 | 3.70 | 4.19 | 3.47
Mean 35.62 35.94 30.35 30.31 In the present study the mean weight of right and left clavicles were in
SD 8.13 2.88 2.43 3.25 males 20.50+4.52, 20.52+3.70 and 12.70+4.19, 12.24+3.47 in
SE 1.52 0.55 0.50 0.62 females. These findings were close to results of several studies like Jit 1
Calculated range| 11.23-60 [27.3-44.58(23- 37.64| 20.5-40.06 & Singh Setal. 1966"" Singh S & Gangrade 1968 "
( mean + 3SD)
Demarking point| > 37.6 > 40.06 | < 11.2 <273 Table No -4: Showing comparison of midshaft circumference
P- value 0.001 0.001 0.001 0.001 values of present study with the previous studies.

S. | Author & | Region | Total no Male Female
no| Year of samples|
M | F |Right | Left | Right | Left
1| Shoba |Karnataka| 85 | 75 [37.14+£[37.04+|30.5+3(30.3£3
etal.2019" 4.1 4.2 3 3
2| Ishwar South 66 | 34 |38.60+(38.68+|33.58+(34.93+
kumar et | Africa 3.55 | 3.82 | 2.52 | 3.28
al. 2016"
3 | Anuradha | Punjab | 300 | 300 |37.95+(36.59+|32.144(29.74+
et al. 321 | 2.94 | 339 | 4.09
2019 ¥
4 | Mireya A | Spain | 115 | 80 [38+3.6(37.2+3|31.36+(30.3+£2
et al[.S]2019 i 2.3 .06
5 |Gyanraj S| Odisha | 57 | 43 |42.83+(42.14+(37.67+(37.22+
et al. 2.19 | 2.01 | 1.82 | 1.42
2020
6 (Jagmanhen|Chandigar| 390 | 136 |38.52+| 37.24 (32.66+(31.76+
der et h 3.28 |£3.38| 2.57 | 2.70
al.2016"
7| Present |Telangana| 54 | 46 |35.62+(35.94+(30.35+(30.31+
study 8.13 | 2.88 | 243 | 3.25
2021

The mean mid shaft circumference values of right and left clavicles
were 35.62+8.13, 35.94+2.88 in males and 30.35+2.43,30.31£3.25 in
females in our study. These findings were in accordance with findings
of several studies done by Shoba etal. 2019"

Over all accuracy of sex determination using multi variate analysis in
our study was 89% of male clavicles and 87%of female clavicles.
There was considerable overlap between male and female clavicular
measurements due to genetic, nutritional, socio economic difference in
the individual. The prediction of sex determination can further
increased by using other parameters like angles, and volume and other
radiographic procedures like CT -scans

CONCLUSION:

The present study was focussed on sex determination adult dry human
clavicles using morphometric parameters like length, weight and mid
shaft circumference. The mean values of these parameters were
significantly higher in males than in females. These values may serve
as a database for determination of sex of clavicles of unknown sex.

The findings of present study helps the Anatomists, Orthopaedic
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surgeons in case of intra medullary nail fixation, and Forensic
anthropologists in their professional endeavours.
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STUDY LIMITATION: The sample size was limited (100) and
concentrated on length, weight, midshaft circumference of clavicles. It
will be beneficial to conduct similar studies with larger sample size and
by taking other parameters
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