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them in stature formulae, thus to estimate the total 
length of the individual.[5] Knowing the mean values of 
humerus segments is very important for anatomic and 
forensic science and helps the investigator to define the 
identity of a skeleton. Also, these data give evidences 
to indicate the characteristic features of a population 
for archaeological materials.[6-8] The estimation of 
bone length from incomplete long bones was firstly 
identified by Müller. She defined five segments for the 
humerus using the margins of articular surfaces and key 
points of muscle attachment.[8] Knowing these segment 
measurements which are defined, is very helpful for 
determining the humerus length.[9] We believe that 
knowledge of the morphometric values of humerus 
segments is important in order to identify unknown 
bodies and stature. It is also helpful for the clinician in 
the treatment of proximal and distal humerus fracture.

INTRODUCTION
The humerus is the longest and largest bone of the 
upper limb and it is very important to identify the 
humeral length from the segmental measurements. 
Anthropometric techniques have been commonly used 
to estimate stature and bone length from the skeletal 
remains and unknown body parts by anthropologists, 
medical scientists and Anatomists for over a hundred 
years.[1-3]In the absence of the bones of skeleton, long 
bone with intact ends can be overcome by applying the 
derived method to the available fragment of bone. This 
will help to solve medico legal problems giving due 
consideration to regional factors.[4] The estimation of 
the skeletal samples of the burials is often fragmentary 
and are found in mixed lots.  For this reason there is a 
need for developing a technique for stature estimation 
on skeletal parts. First to estimate their total length 
using their fragmentary bone length, second to employ 
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ABSTRACT

Introduction- Anthropometry deals with the measurement of size, weight and proportion of human body. Measurements 
of long bones play vital role in paleoanthropology and forensic investigations. Aim- To obtain the lengths of the humeral 
segments and compare with total length of humerus in Nepalese population and to compare these data with the study 
conducted in other countries for the use in forensic and archeological studies. Methods- For this purpose two hundred
 (100left side and 100 right side) adult dry humerus bones were taken to measure the morphometric properties of humerus
 segments. Five segments on the articular surface of the humerus (Maximum height of the humerus (MHH), and the distances
 between the caput humeri and collum anatomicum (H2), proximal and distal point of the fossa olecrani (H3), the distal point
 of the fossa olecrani and trochlea humeri (H4), and proximal edge of fossa olecrani and proximal point of trochlea humeri
 (H5)) were measured with an electronic digital caliper.  Results-The distances in MHH, H2, H3, H4 and H5 segments were
 found to be 308.58 ± 19.16 mm, 34.98 ± 2.01 mm, 21.32 ± 1.2, mm, 19.09 ± 1.49 mm and 40.46.9 ± 2.14 mm, on the right
 side of humerus and 307.27 ± 16.13 mm,  35.18 ± 2.32 mm, 21.30 ± 1.70 mm, 18.10 ± 1.43 mm and 39.40 ± 2.30 mm on
 the left side of humerus, respectively. Conclusion-This study helps in forensic, Anatomic and archeological fields in order to
 identify unknown bodies as well as for the orthopedic surgeons for the treatment of proximal and distal humerus fractures
 and making implants in case of extensive damage to those parts of the humerus.
Key Words: Humerus, anatomy, morphometry, anthropometry



SEED FOUNDATION HEALTH JOURNAL! Volume 2! Issue 2 ! Jan-June 2018 | Published By SEED FOUNDATION 
6

MATERIALS AND METHOD
Fully ossified and processed dry humerii bones of both 
the sides irrespective of age, sex and race with non-
pathological humerus bones were included in the study 
Different morphometric measurements were taken for 
Two hundred dry adult humerus bones collected from 
the Department of Anatomy of Maharajgunj Medical 
Campus, Kathmandu medical college and Universal 
College of medical sciences from August 2017 to 
November 2017. Information about sex was not known. 
The Length of humerus (the distance between the 
most proximal points of the caput humeri to the most 
distal point of the trochlea humeri) was measured by 
osteometric board in millimeters and the lengths of 
the segments were measured with an electronic digital 
caliper in milimeters.  Statistical Package for Social 
Sciences (SPSS) 20.0 was used for statistical analysis. 
From the measurements, mean and standard deviations 
were calculated. Six measurements were taken 
following the longitudinal axis of the humerus from 
the top of the head to the distal point of trochlea were 
shown in Figure as follows: A-F: Maximum height of 
the humerus, the distance between the most proximal 
point of the caput humeri to the most distal point of 
the trochlea humeri (MHH) (Figure). A-C: The distance 
between the most proximal point of the caput humeri 
and collum anatomicum (H2) (Figure).  D-E: The 
distance between the mostproximal and the most distal 
point along the edge of the fossa olecrani (H3) (Figure).  
E-F: The distance between the most distal point of the 
fossa olecrani and trochlea humeri (H4) (Figure).  D-F: 
The distance between along the proximal edge of the 
fossa olecrani and the most proximal point of trochlea 
humeri (H5) (Figure)Fig. 1:

RESULTS 
The total of two hundred humerus were studied of which 
one hundred humerus were of the left side and hundred 
humerus were of the right side. To determine the mean 
value of humerus segments, descriptive statistics were 
used.

Table 1: Descriptive statistics for length of humerus 
(in mm)

Side  
Sample 

size 
(n)

Minimum Maximum Mean Standard 
Deviation

Right 100 218 361 308.58 19.17
Left 100 276 350 307.27 16.13
Total 200 218 361 307.92 17.68

Table 2: Descriptive statistics for H2 (in mm)

Side Sample 
size Minimum Maximum Mean Standard 

Deviation
Right 100 29.5 41.6 34.98 2.01
Left 100 29.3 41.6 35.18 2.32

Total 200 29.3 41.6 35.08 2.17

Table 3: Descriptive statistics for H3 (in mm)
Side Sample 

size Minimum Maximum Mean Standard 
Deviation

Right 100 10.40 28.10 21.31 1.94
Left 100 16.90 25.80 21.30 1.70
Total 200 10.4 28.10 21.31 1.82

Table 4: Descriptive statistics for H4 (in mm)
Side Sample 

size Minimum Maximum Mean Standard 
Deviation

Right 100 16.20 23.80 19.09 1.49
Left 100 15.40 22.20 18.10 1.43

Total 200 15.40 23.80 18.60 1.54

Table 5: Descriptive statistics for H5 (in mm)
Side Sample 

size Minimum Maximum Mean Standard 
Deviation

Right 100 37.00 47.70 40.46 2.14
Left 100 33.00 45.50 39.40 2.30

Total 200 33.00 47.70 39.93 2.27

DISCUSSION 
The humerus is the longest and largest bone of the upper 
limb and it is very important to identify the humeral length 
from the segmental measurements.[10] In the present 
study the mean length values of the total humerus length 
was calculated as307.27 ± 16.13 mm and 308.58 ± 19.16 
mm on the left and right side respectively whereas study 
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found the mean length values of the total humerus length 
as 303.91±19.28mm and 306.19±18.02mm on the left 
and right side respectively.[11] When we compare our 
finding with other populations, the results were similar 
to the Spanish population, but there were significant 
differences with Bulgarian and Maya populations.
[9] Steele and McKern created a method based on the 
proportionality between determined distances among 
fixed points of bones and their total length. According 
to their study the maximum length of humerus was 
334±28mm and our study shows the maximum length 
of humerus was 308.580±19.169 mmfor right humerus 
and 307.270±16.1301 mm on the left.[12] 
In a study from Guatemala with forensic Maya 
samples, the distance from the proximal point on the 
articular surface of the caput humeri to the distal point 
of collum anatomicum was 32.8 ± 2.7 mm, in Turkish 
population this measurement was 40.9 ± 3.9 mm and 
41.0 ± 5.1 mm on the right and left side respectively 
and in our study this measurement was 34.98 ± 2.01 
mmand 35.18 ± 2.32 mm on the right and left humerus 
respectively.[8, 13, 14]Olecranon fractures occur in 
10% of all upper extremity lesions. The lesion might be 
the result of indirect or direct trauma, especially forced 
hyperextension of the elbow joint.[15]
In an archeological study the distance between the 
proximal and distal margin of olecranon fossa was 
identified as 20.2 ± 1.9 mm for females and for males 
as 20.3 ± 1.3 mm and in Turkish population was found 
to be 24.2 ± 2.07 mm and 23.9 ± 2.63 mm on the right 
and on the left humerus respectively whereas the same 
distance in our study was 21.32 ± 1.2, mm and 21.30 
± 1.70 mm on the right and left humerus respectively.
[13, 16]
In another study the distance between the distal margin 
of the olecranon fossa and trochlea was identified on the 
right humerus as 14.2 ± 1.8 mm for males, in Turkish 
population the same measurement was 20.0 ± 2.2 mm 
and 19.7 ± 2.5 mm on the right and left side, respectively 
whereas in our study the same measurement was 19.09 
± 1.49 mm and 18.10 ± 1.43 mm on the right and left 
humerus respectively.[8, 13] The distance from the 
proximal margin of the olecranon fossa to the distal 
trochlea in Turkish population was found to be 40.6 ± 

3.3 mm on the right side and 39.7 ± 3.4 mm on the left 
side whereas the same measurement in our study was 
40.46.9 ± 2.14 mm on the right side and 39.40 ± 2.30 on 
the left humerus.[13] The distal humerus has an unique 
and special anatomy and it freely articulates with the 
radius and ulna. Complex distal humerus fractures 
provide reconstructive problems and complications 
such as damage to the nerve and blood vessels. 
Therefore these fractures are difficult for orthopedic 
surgeons to treat. Various implants are available for 
the diverse fracture patterns observed in the distal 
humerus and these plates are contoured specifically for 
the anatomy of this region. Several companies have 
developed anatomically based condylar plate systems 
that can assist with fracture reduction.[13, 17]
Comparing our study with other study the mean 
value of the total humerus length was similar only 
to Spanish populationwhereas there are differences 
between Mayas, Bulgarians and Porteguese. However, 
differences are found in the mean values of the distance 
from the articular surface of the caput humeri to the 
collum anatomicum and the distance from the distal 
margin of the olecranon fossa to the trochlea between 
Maya samples and Bulgarians.[8, 9, 13]

CONCLUSION 
The knowledge of the morphometric values of humerus 
segments are important in forensic, anatomic and 
archeological cases in order to identify unknown bodies 
and stature. This is also helpful for the clinician in the 
treatment of proximal and distal humerus fractures and 
also help the orthopedic surgeon to place the various 
implants in the reconstruction of humerus fractures.
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