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ABSTRACT

Background: The humerus has upper end, lower end and a cylindrical shaft. In absence of cranium, pelvis and
long bones of lower limbs, estimation of living stature can be assessed by long bones such as humerus, radius
and ulna. We can also find out the total length of humerus by its fragments. Morphometry of distal end of
humerus is also important for determination of sex.

Materials and methods: The present study was conducted on 60 dry humerus of unknown age and sex collected
from department of anatomy of Narayan Medical College and also from other medical colleges of Bihar. 6
different parameters were taken from this study.

Result: Total 60 humerus were included in this study, out of which 30 were right and 30 were left. Mean maximum
length of humerus were 307.58+8.46 mm. Mean transverse and vertical diameter of head of humerus were
39.0611.26 mm and 41.43+1.02 mm respectively. Mean distance between proximal & distal edge of olecranon
fossa were 18.39+0.93 mm. Mean distance between distal edge of olecranon fossa & trochlea 15.00£0.82 mm.
Mean distance between proximal edge of olecranon fossa & distal edge of trochlea were 33.3941.32 mm.
Conclusion: The knowledge of Morphometric segments of Humerus is important to establish the length of humerus,
stature, age and sex of individual and it is important for anatomists, forensic experts, archeologists. It is also
helpful for orthopaedic surgeons in proximal and distal fracture of humerus and its reconstructive surgery for
various implants.
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INTRODUCTION morphometric analysis is carried out on remains

The humerus is the longest and strongest bone
of upper extremity. It has expanded upper end,
lower end and a cylindrical shaft. Upper end
consist of head, neck, greater and lesser
tubercle and intertubercular sulcus. Lower end
consist of capitulum, trochlea, radial fossa,
coronoid fossa, olecranon fossa, medial and
lateral epicondyles. Intact humerus and its
segments is very important for anatomists and
forensic experts to investigate the identity of a
skeleton. In anthropology and forensic science,
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of the long bones of the individual in absence
of cranium and pelvis [1-3).

In long bones, femur and tibia collectively
remains the best for assessment of living
stature of the individual [4,5]. However in
absence of long bones of lower limb, estima-
tion of living stature can also be assessed by
the long bones of upper limb such as humerus,
radius and ulna [6,7]. When the whole length of
long bones are not available, but only segment
of bones is available, some methods can be
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employed for usefulness of fragments of
humerus [1]. We can find out the total humerus
length by fragments of humerus for estimation
of sex [8]. Morphometry of distal end of humerus
is also important for determination of sex [9].
Mullers was the first scientist who measured
the five segments of humerus by using margin
of articular surfaces and key point of muscle
attachment [1].

It is also important for orthopaedics surgeons
in proximal and distal fracture of humerus. The
measurememt of various segments of humerus
is very important to provide data for various
impalnts in reconstruction of various humerus
fracture. The present study is conducted for
morphometric study of segments of humerus.

MATERIALS AND METHODS

The present study was conducted on 60 dry
humerus of unknown age and sex obtained from
department of Anatomy, Narayan Medical
College, Sasaram and also from other medical
colleges of Bihar. Humerus were complete in all
respects. Incomplete or damaged bones were
excluded from the study.

Measurement of 6 different parameters were
taken from this study:

1. Maximum length of humerus- it is the dis-
tance between highest point of head of humerus
and most distal point of trochlea.

2. Maximum transverse diameter of head- it is
the straight distance between the most lateral
points on the articular surface of head.

3. Maximum vertical diameter of head- it is the
straight distance between hightest and lowest
points on articular surface

4. Distance between proximal and distal edge
of olecranon fossa

5. Distance between distal edge of olecranon
fossa and trochlea

6. Distance between proximal edge of olecra-
non fossa and distal edge of trochlea.

RESULTS

Total 60 humerus were included in this study,
out of which 30 were right and 30 were left.
Maximum length of right and left humerus were
310.96£7.08 mm and 304.20£8.49 mm
respectively while the total maximum length of
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humerus were 307.58+8.46. Mean transverse
diameter of head of humerus were 39.01+1.53
mm on right side, 39.12+0.93 mm on left side
and 39.06£1.26 mm of total humerus. The mean
vertical diameter of head of humerus were
41.55+1.12 mm on right side, 41.30£0.90 mm
on left side and 41.43+1.02 mm of total
humerus. Mean distance between proximal &
distal edge of olecranon fossa were 18.36+1.08
mm on right side, 18.41+0.77 mm on left side
and 18.39+0.93 mm of total humerus. Mean
distance between distal edge of olecranon fossa
& trochlea 15.10+0.82 mm on right side,
14.904£0.81 mm on left side and 15.00+0.82 mm
of total humerus. Mean distance between proxi-
mal edge of olecranon fossa & distal edge of
trochlea 33.47+1.41 mm on right side,
33.31+1.24 mm on left side and 33.39+1.32 of
total humerus.
Fig. 1: Different measurement of Humerus.

a- Maximum length of humerus
b- Distance between proximal
and distal edge of olecranon
fossa
- Distance between distal edge
of olecranon fossa and
a trochlea
d- Distance between proximal
edge of olecranon fossa and
distal edge of trochlea

Is)

Fig.2: Measurement of Maximum transverse & vertical
diameter of head of Humerus.

Maximum transverse diameter of
head of humerus

Maximum vertical diameter of head
of humerus
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Distance between proximal & distal
edge of olacranon fossa

Fig.3: Measurement of olacranon fossa &
trochlea.

Distance between distal edge of
olacranon fossa & trochlea

Table. 1: Parameters of Humerus.

S.No. Parameters (mm) Right Left Total
1 Maximum length of Humerus 310.9617.08 304.2048.49 307.5848.46
o |Meantransverse diameter of Head of | - 55 1,1 o3 | 39121093 | 39.06+1.26
Humerus
g [Mean verticsgiomgter of Head of 41.55¢1.12 | 41.30:090 | 41.43:1.02
Humerus
g |Meandistance between proximal & | 020, 68 | 18410077 | 18.39:0.93
distal edge of olecranon fossa
5 |Meandistance between distaledge of\ o 1005 | 14901081 | 15.00:0.82
olecranon fossa & trochlea
Mean distance between proximal
6 |edge of olecranon fossa & distal edge 33.47+1.41 33.31+1.24 33.39+1.32
of trochlea
Table 4: Showing comparison of vertical diameter of head
DISCUSSION gcomp
of Humerus.
Table 2: Showing comparison of maximum length of Authors Year Right Left
Humerus. Akmanetal [11] | 2006 | 41.045.1 | 409439
Authors Year Right Left Pranoti et al [10] 2017 |42.01+4.39] 40.93 +5.14
Akman et al [11] 2006 | 307.1+20.6 304 + 18.9 Present study 2019 |41.55+1.12] 41.30+0.90
somesh M.Setal [15] | 2011 | 309.6+206 | 299.6+225 | The study done by Akman et al, the maximum
Present study 2019 | 31096:7.08 | 30a.20:849 | Vertical diameter of head of humerus was 41.0

Table 3: Showing Comparison of transverse diameter of
head of Humerus.

Authors Year Right Left
Pranoti et al [10] | 2017 38.8515.09 | 38.18, +4.79
Present study 2019 39.01£1.53 39.12£0.93

The study done by Pranoti et al, the maximum
transverse diameter of head of humerus was
38.85 £5.09 mm and 38.18, £4.79 mm on right
and left side respectively where as in this study
measurement was 39.01+1.53 mm and
39.1240.93 mm on right and left side respec-
tively.
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15.1 mmand 40.9 £3.9 mm in right and left side
respectively where as in the study done by
Pranoti et al, the result was 42.01+4.39 mm and
40.93 1£5.14 mm in right and left side respec-
tively. These results was similar to our study
which was 41.55+1.12 mm and 41.30+£0.90 mm

in right and left side respectively.
Table 5: Showing comparision of distance between
proximal & distal edge of Olecranon fossa of Humerus.

Authors Year Right Left
Akman et al. [11] 2006 | 24.2+2.07 | 23.9+2.63
Premchand et al [12] | 2014 | 17.6£0.16 | 18.2 £0.15
Berjina FN etal [13] | 2018 | 17.7¢0.15 | 18.210.19
Present study 2019 | 18.36+1.08 | 18.41+0.77
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In this study, the mean proximal and distal edge
of olecranon fossa of humerus was 18.36+1.08
mm and 18.41+0.77 mm in right and left side
which was very similar to that of study done by
Premchand et al and Berjina FN et al.

Table 6: Showing comparision of distance between dis-
tal edge of Olecranon fossa & trochlea.

Authors Year Right Left
Wright et al. [14] 2003 | 17.3743.36 | 16.8242.20
Premchand etal [12] | 2014 | 14.00+1.30 | 14.4010.14
Present study 2019 | 15.10+0.82 | 14.90£0.81

In this study the mean distance between distal
edge of olecranon fossa and trochlea was
15.10+0.82 mm and 14.90+0.81 mmi in right and
left side which was very close to the study done
by Premchand et al.

Table 7: Showing comparision of distance between
proximal edge of Olecranon fossa & distal edge of
trochlea.

Authors Year Right Left
Akman et al. [11] 2006 | 37.26+4.71 | 35.72+4.30
Somesh et al. [15] 2011 | 37.26+4.71 | 35.72+4.30

Premchand etal [12] | 2014 | 31.60+2.30 | 32.70+2.50
Present study 2019 | 3347+1.41 | 33.31+1.24

In this study the mean distance between proxi-
mal edge of olecranon fossa and distal edge of
trochleawas 33.47+1.41 mmand 33.31+1.24
mm in right and left humerus respectively which
was very close to study done by Premchand
et al.

CONCLUSION

The knowledge of Morphometric segments of
Humerus is important to establish the length of
humerus, stature, age and sex of individual and
itis important for anatomists, forensic experts,
archeologists. It is also helpful for orthopaedic
surgeons in proximal and distal fracture of
humerus and its reconstructive surgery for
various implants.
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