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Aim: To determine the sex of the dry human scapulae using formulated criteria.

Objective: To attain a knowledge on the parameters which determine the sex of the dry
scapulae.

Background & Reason: Sexual dimorphism is a key role for forensic anthropology. It
allows ascertaining the sex of certain biological discoveries. By postmortem studies it is
possible to establish a profile of individuals. This profile allows the identification in cases
where bodies are skeletonized. Several bones present dimorphism and have been studied to
increase approach for forensic identification. This study will morphometrically evaluate the
scapula bone and compare the measurements between scapula bone of female and male
cadavers.

Results: The dimensions of the dry male human scapula bone are different from that of the

female which will help us to determine the sex.

Copyright©2017 Ashwin Kumar S.P and Karpagam. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

In anatomy, the scapula (plural scapulae or scapulas) or shoulder
blade is the bone that connects the humerus (upper arm bone) with
the clavicle (collar bone). [1]Like their connected bones the scapulae
are paired, with the scapula on the left side of the body being roughly
a mirror image of the right scapula. In early Roman times, people
thought the bone resembled a trowel, a small shovel. The shoulder
blade is also called omo in Latin medical terminology. The scapula
forms the back of the shoulder girdle. In humans, it is a flat bone,
roughly triangular in shape, placed on a posterolateral aspect of the
thoracic cage.[2][3]

The scapula is a wide, flat bone lying on the thoracic wall that
provides an attachment for three different groups of muscles. The
intrinsic muscles of the scapula include the muscles of the rotator
cuff-the  subscapularis, teres minor, supraspinatus, and
infraspinatus.[3]

(]

These muscles attach to the surface of the scapula and are
responsible for the internal and external rotation of the shoulder
joint, along with humeral abduction. The extrinsic muscles include
the biceps, triceps, and deltoid muscles and attach to the coracoid
process and supraglenoid tubercle of the scapula, infraglenoid
tubercle of the scapula, and spine of the scapula. These muscles are
responsible for several actions of the glenohumeral joint. The third
group, which is mainly responsible for stabilization and rotation of
the scapula, consists of the trapezius, serratus anterior, levator
scapulae, and rhomboid muscles and attach to the medial, superior,
and inferior borders of the scapula.

The head, processes, and the thickened parts of the bone, contain
cancellous tissue; the rest consists of a thin layer of compact
tissue.[4] The central part of the supraspinatus fossa and the upper
part of the infraspinatous fossa, but especially the former, are usually
so thin in humans as to be semitransparent; occasionally the bone is
found wanting in this situation, and the adjacent muscles are

Scapula High ( SH)
Instance Betweenbasis and spine (DBSp)

3. Scapula Width (SW)

4. Spine Width (SpW)

5. Acromion-Coracord Width (ACW)

6. Scapula Body Width 2Zcm of the lower angle (L2)

7. Scapula Body Width 4cm of the lower angle (L4)
Scapula Body Width 6¢m of the lower angle (L6,

Fig. 1. Morphometric parameters evaluated in male and female scapula.
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Surfaces
Front

The front of the scapula (also known as the costal or ventral surface)
has a broad concavity called the subscapular fossa, to which the
subscapularis muscle attaches. The medial two-thirds of the fossa
have 3 longitudinal oblique ridges and another thick ridge adjoins the
lateral border, which run outward and upward. The ridges give
attachment to the tendinous insertions, and the surfaces between
them to the fleshy fibers, of the subscapularis muscle. The lateral
third of the fossa is smooth and covered by the fibers of this muscle.

Back

The back of the scapula (also called the dorsal or posterior surface) is
arched from above downward, and is subdivided into two unequal
parts by the spine of the scapula. The portion above the spine is
called the supraspinous fossa, and that below it the infraspinous
fossa.

MATERIALS AND METHODS

The dry human scapula was taken from various medical colleges
across Tamilnadu. The height and width of the scapula , height and
width of glenoid cavity were used as the parameters for the
research.Generally the dimensions of the bone of the man is greater
than that of the women due to the way the muscles are attached to
the bone and the accommodation of the muscle and the bone . Based
on the concept the research was taken and done.

RESULTS

The averages obtained from the values (in centimeters) of the
measures of the scapula were significantly higher in the population
of male individuals, as shown in the graph. approximately 50 dry
human scapula bones were use d for the research and
measurements were taken.
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From the total number of readings taken, the average of
scapula height (+/-15.5), average width of the scapula (+/-8.6)
for male and female were calculated. average of glenoid
cavity - height (+/-3.8) and glenoid cavity -

DISCUSSION

From the above results that is got by measuring the height and
width of the scapula bone and the glenoid cavity, it is clear
that there are few noticeable differences between the scapula
bone of women and men. As the muscularity in men are more
stronger than that of the women the dimensions of the scapula
bone are as of the above results.

The present study demonstrated higher values of
measurements of male compared to female scapula bones.
Studies involving the sexual dimorphism in scapula bones still
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are few when compared to the number of work involving
other bones, such as hip bones for example. Using different
methodologies several authors have shown that there are
significant differences between several bones, including male
andfemale scapula bones. Machado et al. using the same
morphometric parameters adopted in this study have shown a
significant difference between male and female individuals in
Individuals with Hispanic descent. These authors obtained
values that assert that the less accurate measure between the
scapula bones of the two sexes was the width of the spine,
while our study found that the most significant difference was
between the heights of the scapula. The measure showing the
least difference between sexes was the width of the body of
the scapula to 6 cm from the bottom angle in both studies.
[12]

CONCLUTION

From the above data it is clear that the morphology of the
male human scapula is different from the female scapula.
This helps in sex determination and forensic science.
The scapula is a sexually dimorphic bone with high potential
for use in forensic purposes. The measurements performed
were effective for gender identification also in a mixed
population. Another advantage is to contribute to the
formation, if possible, of a standard for the population.

Therefore, these data reflect the importance that more studies
need to be conducted using this bone as a tool for personal
identification. This way the measurements of this bone can be
useful in cases where other methods are not applicable,
increasing the range of options of forensic investigation
teams.
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