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Abstract 
Lateral obliquity of the forearm from the arm when the forearm is supinated and extended is called carrying angle. In this study carrying 
angle was measured using radiographs of adult individuals and morphometry was done on dry bones taking part in formation of human 
elbow (on lower end of humerus–trochlear angle and inclination angle of olecranon fossa, on upper end of ulna–olecranon–coronoid angle 
and length and width of inferior medial trochlear notch). On radiographs, the difference between male and female carrying angle and 
difference between carrying angle of right and left limbs (in both sexes together as well as in same sex) was statistically not significant. 
All the morphometric parameters measured in this study did not show any significant sexual dimorphism or difference between right and 
left side except the inclination angle of olecranon fossa, which was significantly more on right side. Different findings of carrying angle as 
reported by various authors could be due to racial difference or due to different methods used to measure carrying angle. Morphometric 
parameters were similar to findings of radiographic method of measuring carrying angle. These factors should also be considered in 
construction of elbow prosthesis as well as use of carrying angle in identification of skeletal remains. 
Keywords: carrying angle, trochlear angle, olecranon–coronoid angle, inferior medial trochlear notch. 

 Introduction 

In fully extended and supinated position, forearm 
diverges laterally forming a carrying angle with the 
upper arm [1]. This angle is 155–1800 or, if one uses  
the supplementary angle, usually 0–250. Supplementary 
angle is the smaller angle of deflection [2]. Supplement-
ary angle = 1800 – carrying angle. Various authors have 
used term carrying angle for both the angles [1, 3–7]. 

Carrying angle is partly due to more distal position 
of the tip of the medial lip of the trochlea [8]. A curved 
ridge joins the prominences of coronoid process and 
olecranon, the obliquity of the shaft of the ulna to this 
ridge accounts for most of the carrying angle at the 
elbow [9]. According to Purkait R and Chandra H [10] 
olecranon–coronoid angle shows high sexual dimor-
phism and it may be one of the causes of sexual differ-
ence observed in carrying angle. 

Knowledge of the carrying angle can be important 
anthropologically for differentiation of sex in fragment-
ary skeletal remains [6]. It is also useful for reduction of 
fractures as the most common complication of supra-
condylar fracture is loss or increase in carrying angle 
resulting in cosmetic deformity and for designing total 
elbow prosthesis. 

Aim of this study was to establish data on carrying 

angle on radiographs and morphometric parameters on 
dry bones taking part in formation of human elbow,  
its sex and side difference in South Indian population. 
We hypothesize that carrying angle determined by 
radiologic method will yield similar results as morpho-
metric parameters on dry bones taking part in formation 
of human elbow. First objective of this study is to 
measure carrying angle on radiographs. Second objective 
is to note relevant morphometric parameters on dry 
bones. Sex and side difference in both sets of data will 
be noted. Both sets of data will be compared with 
previous studies conducted elsewhere in the world. 
Third objective of this study is to compare both sets of 
data to test our hypothesis. 

 Material and Methods 

Radiographs of the elbow were taken from Kasturba 
Medical College by PACS (Picture Archiving and 
Communication System) technique. Adults of both sexes 
were considered for the study. Total 54 radiographs were 
examined, 31 belonged to male individuals in which  
17 were of right side and 14 of left side, 23 belonged to 
female individuals (13 right side, 10 left side). 

Carrying angle was measured on radiographs by the 
method described by Beals RK [4]. On the radiograph, 
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two mid points were marked on the distal humerus, one 
at distal metaphysis and the other in the distal third of 
the diaphysis. Two mid points were marked on ulna, 
one at the level of radial tuberosity and other at the  
most proximal ossification of the ulna. Line was drawn 
through points of corresponding bone and the software 
gives the angle between the two lines (Figure 1). 

 
Figure 1 – Radiograph showing lower end of hume-
rus and upper end of radius and ulna. Line A–B 
passing through two mid points on humerus, one at 
distal metaphysis and the other in the distal third of 
the diaphysis. Line C–D passing through two mid 
points on ulna, one at the level of radial tuberosity 
and other at the most proximal ossification of the 
ulna. 

Rotation of arm or forearm is detectable on radio-
graph by overlapping of the forearm bones. Flexion is 
detectable on radiograph when the radial head overlaps 
the capitulum. Radiographs with such findings were 
excluded. Hyperextension is prevented as arm is placed 
on a flat cassette. 

We used dry bones (humerus and ulna) from Depart-
ment of Anatomy, Kasturba Medical College, Manipal. 
Bones belonged to adult cadavers of South Indian 
origin. Damaged bones were excluded. We observed  
54 humeri, in which 26 belonged to right side and  
28 belonged to left side, 30 belonged to male and  
24 belonged to female individuals. 

Sexing of humerus was done by using the parame-
ters mentioned by Singh S and Singh SP [11]; i.e.,  
the mean length of humerus in males on right side is 
31.39±1.43 cm and on left side 31.13±1.94 cm whereas 
in females on right side is 27.98±1.49 cm and on left 
side 27.97±1.53 cm. 

We measured morphometric parameters on dry bones 
taking part in formation of human elbow after Purkait R 
and Chandra H [10]. Trochlear angle was measured by 
placing the humerus on plain white sheet of paper with 
its posterior surface in contact with paper. Two points 

were marked on paper at upper 4/6th of humerus, one 
along its medial border and one along its lateral border. 
Similar two points were made at upper 5/6th of humerus. 
Mid points of the two points at both level were made on 
paper and line was drawn through them (A–B). A thread 
was adjusted in such a way that it was straight and tou-
ched the distal most point on lateral and medial project-
ion on trochlea, point ‘X’ and ‘Y’ were marked. Angle 
ABY corresponds to the trochlear angle (Figure 2). 

 
Figure 2 – Photograph showing anterior aspect of 
lower end of humerus. Point ‘p’ and ‘q’ represents 
the marking on the paper at upper 4/6th and ‘r’ and 
‘s’ at upper 5/6th of humerus. Line A–B is passing 
through mid points of point ‘p’ and ‘q’ and point ‘r’ 
and ‘s’. Line X–Y is the thread adjusted in such a 
way that it touched the distal most point on lateral 
and medial projection on trochlea. Point ‘X’ and ‘Y’ 
represents marking on paper. Angle ABY is trochlear 
angle. 

Inclination angle of olecranon fossa was measured 
by placing the humerus on plain sheet of paper in such 
position that its anterior border is in contact with the 
paper. A thread was held straight along the maximum 
width of olecranon fossa, point ‘P’ and ‘Q’ were marked 
on paper. Point ‘R’ and ‘S’ were marked on paper by 
holding the thread straight, which passed through the 
two proximal most points on the articular surface of 
trochlea. Two straight lines were drawn one passing 
through point ‘P’ and ‘Q’ and other passing through 
point ‘R’ and ‘S’. The angle between the two lines was 
measured represented the inclination angle of olecranon 
fossa (Figure 3). 

Sexing of ulna was done after Ćwirko-Godycki M 
[12] i.e. the surface of sigmoid notch (trochlear notch) is 
divided in males and undivided in females. 

For olecranon–coronoid angle, a straight line A–B 
was drawn on plain sheet of paper and a wooden block 
was placed on paper in such position that its edge was 
parallel to the line A–B, ulna was placed with its medial 
surface facing the paper and styloid process and 
outermost point on proximal part of shaft of ulna, both 
touching the side of that wooden block. A thread was 
held touching the olecranon process and coronoid beak. 
Point ‘C’ and ‘D’ was marked on paper and line was 
drawn through these points. Angle between line A–B 
and the line passing through point ‘C’ and ‘D’ 
represented the olecranon–coronoid angle (Figure 4). 
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Figure 3 – Photograph showing posterior aspect of 
lower end of humerus. Line P–Q represents the line 
along the maximum width of olecranon fossa. Line 
R–S is thread held straight and passing through the 
two proximal most points on the articular surface of 
trochlea. Angle between the two lines is inclination 
angle of olecranon fossa. 

 
Figure 4 – Photograph showing the ulna. A straight 
line A–B is drawn on plain sheet of paper, a wooden 
block is positioned on the paper in such a way that its 
edge is parallel to the line A–B. Ulna is positioned on 
the paper with its medial surface in contact with the 
paper and styloid process and outermost point on 
proximal part of shaft of ulna, both touching side of 
the wooden block. A thread is held straight in such 
position that it touched the olecranon process and 
coronoid beak. Point ‘C’ and ‘D’ represent the points 
marked on paper and line was drawn through these 
points. Angle between these two lines is olecranon–
coronoid angle. 

For length and width of inferior medial trochlear 
notch of ulna, ulna was held facing anteriorly. A wire 
was held along the deepest constriction of trochlear 
notch. Another wire was held in such a way that it 

touched the coronoid beak (point ‘P’) and its end was on 
transversely placed wire (point ‘Q’). Length of inferior 
medial trochlear notch (IMTN) was measured between 
point ‘P’ and ‘Q’. Width X–Y was measured at right 
angle to P–Q using divider where ‘X’ was medial most 
point on border of trochlear notch and ‘Y’ was the point 
on P–Q (Figure 5). 

 
Figure 5 – Photograph showing anterior aspect of 
upper end of ulna. A wire held along the deepest 
constriction of trochlear notch. Line P–Q is the 
length of inferior medial trochlear notch. Line X–Y 
is the width of inferior medial trochlear notch. 

All measurements were conducted by three different 
observers at three different points of time. 

Statistical analysis was done using Student’s t-test. 

 Results 

Among 54 radiographs examined, the mean carrying 
angle in males was 17.023±1.930 and in females 17.77 
±2.130. The difference between males and females 
carrying angle was statistically not significant (p>0.5). 

The mean carrying angle on right side in both sexes 
was 17.56±2.150 and on the left side was 17.06±1.880. 
The difference between carrying angles of two sides 
was statistically not significant (p>0.5). 

The mean carrying angle in males on right side was 
17.18±1.9260 and on left side was 16.829±2.00, and the 
difference was statistically not significant (p>0.5). 

The mean carrying angle in females on right side 
was 18.06±2.400 and on left side was 17.39±1.750, the 
difference was statistically not significant (p>0.5). 

Trochlear angle and inclination angle of olecranon 
fossa was measured on 54 dry humeri. The mean 
trochlear angle in males was 99.10±4.950 and in females 
99.33±6.4790 and on right side (in both sexes) it was 
100.08±5.720 and on left side (in both sexes) was 98.39 
±5.5130 (Table 1). The difference between trochlear 
angle in males and females and right and left sides was 
statistically not significant (p>0.5). 

The mean inclination angle of olecranon fossa in 
males was 11.80±5.2930, in females was 10.08 ±6.3310, 
on right side was 15.12±4.6630, and on left side was 
7.25±3.8260 (Table 1). The difference between right and 
left side was statistically significant (p<0.5) and the 
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difference between males and females was statistically 
not significant (p>0.5). 

Table 1 – Statistical analysis for angles measured on 
humeri 

Angles  
[0] 

Males 
Mean 
±SD 

Females 
Mean 
±SD 

p-
value 

Right 
side 

Mean±SD 

Left  
side 

Mean±SD

p-
value

Trochlear 
angle 

99.10± 
4.95 

99.33± 
6.479 >0.05 100.08± 

5.72 
98.39±
5.513 >0.05

Inclination 
angle of 

olecranon 
fossa 

11.80± 
5.293 

10.08± 
6.331 >0.05 15.12± 

4.663 
7.25± 
3.826 <0.05

Measurements on ulna was done on 69 bones in 
which 34 belonged to right side and 35 belonged to left 
side, 40 belonged to male and 29 belonged to female 
individuals. The mean olecranon–coronoid angle in 
males was 18.53±4.6740, in females was 18.55 ±4.4040, 
on right side was 17.94±5.2340, and on left side was 
19.11±3.7080 (Table 2). The difference between males 
and females and right and left side was statistically not 
significant (p>0.5). 

Table 2 – Statistical analysis for measurements on 
ulnae 

Variable 
Males 
Mean 
±SD 

Females 
Mean 
±SD 

p-
value 

Right 
side 

Mean±SD 

Left 
side 

Mean±SD

p-
value

Olecranon
–coronoid 
angle [0] 

18.53± 
4.674 

18.55± 
4.404 

17.94± 
5.234 

19.11±
3.708 

Length 
(BC) of 

IMTN [cm] 

1.698± 
0.1761 

1.559± 
0.1593 

1.629± 
0.1624 

1.649±
0.2005 

Width (MN) 
of IMTN 

[cm] 

1.495± 
0.1709 

1.355± 
0.2164 

>0.05 

1.368± 
0.2026 

1.503±
0.1807 

>0.05

The mean length of the IMTN (BC) in males was 
1.698±0.1761 cm, in females was 1.559±0.1593 cm, 
and on right side was 1.629±0.1624 cm and on left side 
was 1.649±0.2005 cm. The mean width of the IMTN 
(MN) in males was 1.495±0.1709 cm, in females was 
1.355±0.2164 cm, on right side was 1.368±0.2026 cm, 
and on left side was 1.503±0.1807 cm (Table 2).  
The difference between males and females and right and 
left side in both length and width was statistically not 
significant (p>0.5). 

 Discussion 

Apes and humans are distinguished from other 
primate species in possessing carrying angle at the 
elbow. The evolution of a carrying angle in apes is 
related to the need to bring the center of mass of the 
body beneath the supporting hand during suspensory 
locomotion as seen in lower limbs of humans in which 
the valgus knee brings the foot nearer the center of mass 
of the body during the single limb support phase of 
walking [13]. 

In the present study, the mean carrying angle in 
males was 17.023±1.930 and in females 17.77±2.130. 
The difference between males and females carrying 
angle was statistically not significant (p>0.5). 

Punia RS et al. [6] conducted study on 50 males and 
50 females from Northern States of India using radio-

graphs, according to them mean carrying angle was 
164.40 in males and 162.860 in females. They also 
reported the difference of mean between the two sexes 
was significantly greater than that in studies on western 
population using comparable technique. 

Paraskevas G et al. [2] studied carrying angle in  
600 living individuals from Greece, aged 18–28 years. 
They measured supplementary angle using goniometer. 
In the age group of 19–28 years, carrying angle was 
significantly greater in females. Carrying angle was 
12.23±0.30 in males and 15.77±0.410 in females. 

According to Khare GN et al. [14], the carrying 
angle does not help in keeping the forearm away from 
the side of pelvis during walking as during walk the 
forearm is pronated and carrying angle disappears in 
pronation of forearm. They found that carrying angle is 
inversely related to the height of a person, since the 
average height of females is lesser than the average 
height of males so average-carrying angle is greater in 
females than males. This study was done in North India. 

Steel FLD and Tomlinson JDW [8] investigated the 
left upper limb of 100 European adults using radio-
graphs to measure carrying angle and obtained no 
statistically significant difference (males 19.280 and 
females 18.380). 

Beals RK [4] conducted study on various age groups 
including adult population in New Zealand, using radio-
graphs. According to him, the mean carrying angle in 
adults was 17.80 and difference between males and 
females carrying angle was statistically not significant. 

Our findings on sex difference in carrying angle 
were similar to observations by several of the previous 
authors. 

The mean carrying angle on right side in both sexes 
was 17.56±2.150, in males was 17.18±1.9260 and in 
females was 18.06±2.400. On the left side was 17.06 
±1.880, in males was 16.829±2.00, in females was 
17.39±1.750. The difference between two sides was 
statistically not significant (p>0.5) in all cases. 

Paraskevas G et al. [2] reported that carrying angle 
was significantly greater in the right upper limb than the 
left in both sexes, 12.20±3.80 in right and 11.46±3.20 in 
left upper limb in males and 16.52±4.230 in right and 
15.36±3.230 in left upper limb in females. They also 
reported that in right-handed subjects angle was signifi-
cantly greater in right upper limb in both sexes and in 
left-handed subjects, it was significantly greater in left 
upper limbs in both sexes. 

Shetty S [15] conducted study using radiographs on 
52 subjects in South India and found that mean carrying 
angle in the left upper limb in males was 158.90 and in 
females 158.70 with the mean difference of 0.2. In right 
upper limb, mean angle in males was 160.50 and in 
females it was 160.20 with the mean difference of 0.3. 

In the present study, the difference between carrying 
angle of right and left upper limb in both sexes and in 
same sex was statistically not significant (p>0.5). 

Different authors have found different values of 
carrying angle; this could be due to different methods 
used by different authors and due to racial difference of 
the population studied.  

Steel FLD and Tomlinson JDW [8] measured 
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trochlear angle in 50 adult humeri of known sex belon-
ging to European population and reported that there is 
no significant difference between males and females 
trochlear angle. 

Purkait R and Chandra H [10] conducted study in 
North India on 20 humeri of each sex and found that 
trochlear angle was 104.23±2.420 in males and 104.53 
±1.760 in females. Inclination angle of olecranon fossa 
was 4.88±1.60 in males and 5.43±2.150 in females,  
the difference between males and females in both these 
angles was statistically not significant. They also invest-
igated 100 males and 60 female ulnae and reported that 
olecranon coronoid angle was 22.26±3.470 in males and 
in females 14.73±4.460, the difference was statistically 
significant. The mean length and width of IMTN in 
males (length 16.01±1.4 cm and width 14.1±1.24 cm) 
and in females (length 14.39±0.98 cm and width 12.47 
±1.59 cm) was significantly larger in males than that of 
females. 

In the present study, we found that the difference 
between male (99.10±4.950) and female (99.33±6.4790) 
trochlear angle as well as difference between right side 
(100.08±5.720) and left side (98.39±5.5130) trochlear 
angle was statistically not significant (p>0.5). The 
difference between inclination angle of olecranon fossa 
in males (11.80±5.2930) and females (10.08 ±6.3310) 
was statistically not significant (p>0.5) though this 
angle was more on right side in both sexes. The 
difference between right (15.12±4.6630) and left side 
(7.25±3.8260) in both sexes was statistically significant 
(p>0.5). Measurements on ulna i.e. olecranon–coronoid 
angle and length and width of IMTN, the difference 
between males (18.53±4.6740, 1.698±0.1761 cm, 1.495 
±0.1709 cm) and females (18.55±4.4040, 1.559 
±0.1593 cm, 1.355±0.2164 cm) and difference between 
left (19.11±3.7080, 1.649±0.2005 cm, 1.503±0.1807 cm) 
and right side (17.94±5.2340, 1.629±0.1624 cm, 1.368 
±0.2026 cm) in both sexes was statistically not signifi-
cant (p>0.5). 

We found only one study where authors have 
measured carrying angle on radiographs and trochlear 
angle of humerus on dry bone, Steel FLD and 
Tomlinson JDW [8] reported that both carrying angle 
and trochlear angle does not have statistically signifi-
cant difference between males and females, in present 
study we found the same. 

In the present study, excellent correlation exists 
between radiographic and morphometric findings on dry 
bones wherein we observed that the difference between 
males and females carrying angle, trochlear angle, 
inclination angle of olecranon fossa, measurements on 
ulna i.e. olecranon coronoid angle and length and width 
of IMTN was statistically not significant (p>0.5). 

While comparing data obtained from radiologic 
study and morphometry on dry bones, we found similar 
results in most instances. The difference between 
carrying angle of right and left upper limb in both sexes 
and in same sex was statistically not significant (p>0.5). 
Likewise, difference between right side and left side 
trochlear angle was statistically not significant. In the 
same way, the difference between inclination angle of 
olecranon fossa in males and females was statistically 

not significant (p>0.5). Moreover, in measurements on 
ulna i.e. olecranon–coronoid angle and length and width 
of IMTN, the difference between males and females and 
difference between left and right side in both sexes was 
statistically not significant (p>0.5). Only difference we 
observed was that the difference between inclination 
angle of olecranon fossa of right and left side (in both 
sexes) was statistically significant (p<0.5). 

While measuring the carrying angle on radiographs 
after the method described by Beals RK [4] the distal 
metaphysis and distal 1/3rd of diaphysis was taken 
approximately to get the axis of humerus. To get a more 
appropriate axis better method was described by James 
and Pedro [5] in a cadaveric study wherein the author 
inserted a Steinmann’s pin inside the medullary cavity 
of humerus. In the present experimental set-up for 
radiographic study, such procedure was not possible to 
conduct in living subjects. In the present study, the dry 
bones used for morphometric study were non-articulated 
and belonged to different individuals. This can help in 
establishing preliminary data on correlation between 
radiographic method of measuring carrying angle and 
morphometry on dry bones. Future studies can be con-
ducted to overcome this limitation by taking radiograph 
of an articulated cadaveric limb and then conduct mor-
phometric study after disarticulating the same limb. 

Punia RS et al. [6] mentioned that according to 
Moore KL [16] knowledge of carrying angle is useful 
anthropologically for differentiation of sex in frag-
mentary skeletal remains but according to us racial 
differences in carrying angle should also be taken into 
consideration. 

Carrying angle is of cosmetic significance [17].  
The carrying angle of the elbow remains constant as the 
elbow flexes [5]. Moreover, Paraskevas G et al. [2] 
mentioned that according to An KN et al. [18] the 
variability of the carrying angle is reflected in differ-
ences in design of resurfacing and semiconstrained 
elbow replacement implants. They also stated that 
clinical results with elbow prostheses have been 
disappointing and detailed knowledge of elbow joint 
geometry and mechanics is necessary to improve 
prosthetic design. 

 Conclusions 

Present rich photographic documentation aids to 
determine the carrying angle in adult population by 
radiological method and to correlate with morphometric 
parameters on dry bones taking part in formation of 
human elbow. It also aids to establish data on carrying 
angle, its sex and side difference in South Indian popu-
lation. This study will assist the orthopedic surgeons 
and manufacturers preparing for elbow replacement 
implants. 

References 
[1] JOHNSON D, ELLIS H, Elbow. In: STANDRING S (ed), Gray’s 

Anatomy: the anatomical basis of clinical practice, Elsevier 
Churchill Livingstone, London, 2005, 861. 

[2] PARASKEVAS G, PAPADOPOULOS A, PAPAZIOGAS B,  
SPANIDOU S, ARGIRIADOU H, GIGIS J, Study of the carrying 
angle of the human elbow joint in full extension: a morpho-
metric analysis, Surg Radiol Anat, 2004, 26(1):19–23. 



B. Kumar et al. 

 

526 

[3] KEATS TE, TEESLINK R, DIAMOND AE, WILLIAMS JH, Normal 
axial relationships of the major joints, Radiology, 1966, 
87(5):904–907. 

[4] BEALS RK, The normal carrying angle of the elbow.  
A radiographic study of 422 patients, Clin Orthop Relat Res, 
1976, 119:194–196. 

[5] LONDON JT, Kinematics of the elbow, J Bone Joint Surg Am, 
1981, 63(4):529–535. 

[6] PUNIA RS, SHARMA R, USMANI JA, The carrying angle in an 
Indian population, J Anat Soc India, 1994, 43(2):107–110. 

[7] SNELL RS, The upper limb. In: SNELL RS (ed), Clinical 
anatomy by regions, 8th edition, Lippincott Williams & 
Wilkins Health, Philadelphia, 2008, 510. 

[8] STEEL FLD, TOMLINSON JDW, The carrying angle in man,  
J Anat, 1958, 92(2):315–317. 

[9] MCMINN RMH, Upper limb. In: MCMINN RMH (ed), Last’s 
anatomy: regional and applied, 8th edition, Churchill 
Livingstone, Edinburgh, 1990, 53–144. 

[10] PURKAIT R, CHANDRA H, An anthropometric investigation 
into the probable cause of formation of carrying angle:  
a sex indicator, Journal of Indian Academy of Forensic 
Medicine, 2004, 26(1):19–23. 

[11] SINGH S, SINGH SP, Identification of sex from the humerus, 
Indian J Med Res, 1972, 60(7):1061–1066. 

[12] ĆWIRKO-GODYCKI M, Sexing skeletal remains. In: KROGMAN 
WM (ed), The human skeleton in forensic medicine,  
3rd edition, Charles C Thomas, Illinois, 1978, 112–152. 

[13] LARSON GS, Embryology and phylogeny. In: MORREY BF 
(ed), The elbow and its disorders, 2nd edition, W.B. 
Saunders Company, Philadelphia, 2000, 5–73. 

[14] KHARE GN, GOEL SC, SARAF SK, SINGH G, MOHANTY C,  
New observations on carrying angle, Indian J Med Sci, 
1999, 53(2):61–67. 

[15] SHETTY S, Carrying angle of human upper limb: a radiogra-
phic study, Anatomica Karnataka, 2004, 1(5):85–89. 

[16] MOORE KL, The upper limb. In: MOORE KL (ed), Clinically 
oriented anatomy, 2nd edition, Williams & Wilkins, Baltimore, 
1985, 764–766. 

[17] MCGREGOR L, The elbow. In: DECKER GAG, DU PLESSIS DJ 
(eds), Lee McGregor’s synopsis of surgical anatomy, 12th 
edition, K.M. Varghese Company, Bombay, 1986, 454–460. 

[18] AN KN, MORREY BF, CHAO EY, Carrying angle of the human 
elbow joint, J Orthop Res, 1984, 1(4):369–378. 
 

 
 
 
 
 
 
Corresponding author 
Brijesh Kumar, Assistant Professor, MD, Department of Anatomy, Kasturba Medical College, Manipal, Karnataka, 
India; Phone 0091–820–2922327, e-mail: drbrijeshkumar@gmail.com 
 
 
 
 
 
 
Received: February 27th, 2010 

Accepted: June 27th, 2010 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


