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Abstract: Several studies have been done on the measurement of angles of humeral torsion and retroversion in 
different parts of the world but no records to show for any done in Uganda. In this study we aimed to determine the 
angles of humeral torsion and retroversion of adult skeletons in Uganda and to compare the observation in this study 
with the findings of other workers in different races and discussing our finding in light of literatures. Measurement 
of the angles of humeral torsion and retroversion of adult skeletons was done at the Galloway Osteological 
Collection (Museum) Mulago, Uganda, to determine the angles of torsion and retroversion of the humerus in male 
and female specimen. The true value of the angle of the humeral torsion is obtained by subtracting 90° from the 
obtuse angle, while the angle of retroversion is a complementary angle of torsion. This study finds the average angle 
of humeral torsion to be 56.61±9.57 and retroversion to be 33.39±9.52°. The angle of torsion of the right and left 
humeri, been 54.67±9.62 and 58.55±9.52 respectively, while retroversion angle is 35.33±9.62 on the right and 
31.45±9.52 on the left. Therefore there is a greater torsion angle on left side than on the right side and retroversion is 
less on the left side than on the right side. There was a significant difference between the mean value of the torsion 
angle of the right and left humeri of the same skeleton, therefore confirming that there is a difference between the 
angle of torsion and retroversion on the two sides (right and left) in a particular person. 
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INTRODUCTION 

 
Humeral torsion and retroversion angle refer to the 

angles created by the transcondylar axis of the distal 
humerus and a line that bisects the humeral head 
(Gjerdrum et al., 2003). Torsion is defined as a state of 
longitudinal twisting or spiraling of shaft of a long bone 
and can be measured as the difference between joint 
axis  of  proximal  and  distal  ends of the bones (Shah 
et al., 2006). 

Measurement of humeral torsion is important 
because it enables clinicians to make justifiable 
assumptions as well as make inferences about the 
position of the glen humeral joint in relation to shoulder 
range of motion and particular to shoulder rotational 
range of motion. Therefore data generated from the 
study of the angles or degree of humeral torsion and 
retroversion may give clinicians a clearer understanding 
of how the structure of the bone, muscle and ligaments 
influence or limits the shoulder range of motion. 

A good knowledge of the range of values of the 
torsion and retroversion angles in skeleton specimen 
within this population may assist clinicians in 
estimating this angle in living subjects. Also it is of 
clinical importance to understand the variations in 

humeral head retroversion among individuals 
undergoing operation and the ways in which this 
parameter might be manipulated to surgical advantage. 

In comparison to other mammals, man’s humerus 
has undergone a twist about its long axis so that the 
proximal end faces more medially and posterior 
(Martin, 1933) and with this variation is termed a ‘retro 
torsion’. A humerus is more ‘antedated’ if the head is 
facing away from a direction that is in a more anterior 
and lateral orientation. Broadly speaking the definition 
of this twist is the angle between the longitudinal axes 
of the particular surfaces of each end of the bone. In the 
majority of mammals these lines are perpendicular to 
one another, but in the higher primates this axis has 
rotated so that the angle is greater than 90°. Precise 
definitions and descriptions of humeral torsion vary 
between anatomists, anthropologists and clinicians 
(Whiteley, 2009). Recent biomechanical studies suggest 
that humeral retroversion may have a significant 
bearing on shoulder function and shoulder injuries 
(Gjerdrum et al., 2003). 

This study aimed to determine the angles of 
humeral torsion and retroversion of adult skeletons at 
the Galloway Osteological Collection (Museum) of 
Department of Anatomy, College of Health Sciences at 
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55.47±1.59 on the right and 57.56±1.96 on the left. The 
mean angle of retroversion in male is 35.46±0.69 on the 
right and 31.29±0.66 while in female its 34.53±1.59 on 
the right and 32.44±1.96. Generally, the mean angle of 
torsion is 56.61±9.57 and the mean angle of 
retroversion is 33.39±9.57. 

Table 1 represents the minimum, maximum and 
mean value of torsion angles for males and females. 
Table 2 represents the minimum, maximum and mean 
of retroversion angles for males and females. Table 3 
represents the summary of the average mean of angles 
of torsion and retroversion for male and female. 

 
Table 1: Summary of torsion angle values of both sexes  

Side Min. Max. Mean
Male 
Right 25.0 83.0 54.54±0.69
Left 32.0 85.0 58.71±0.66
Female   
Right 35.0 73.0 55.47±1.59
Left 20.0 77.0 57.56±1.96

No. of males: 200; Females: 34; Min: Minimum; Max: Maximum 
 
Table 2: Summary of retroversion angle of both sexes  

Side Min. Max. Mean
Male 
Right 7.0 65.0 35.46±0.69
Left 5.0 58.0 31.29±0.66
Female   
Right 17.0 55.0 34.53±1.59
Left 13.0 70.0 32.44±1.96

No. of males: 200; Females: 34; Min: Minimum; Max: Maximum 
 
Table 3: Summary of torsion and retroversion angle of both sexes  

Sex Average mean torsion angle Average mean retroversion angle
Male 56.63±2.08 33.38±2.08 
Female 56.52±1.04 33.49±1.04 

No. of males: 200; Female: 34 
 
Table 4: Showing large sample test to assess the significance of the difference in the means of right and left side angle of torsion in both sexes 

Side Means in degrees Difference of means S.E. difference of mean Interference
Male 
Right No. of humeri = 200  

Mean 54.54   
S.D. 0.69  

  4.17 0.03 Significant
Left No. of humeri = 200  

Mean 58.71  
S.D. 0.66  

Female 
Right No. of humeri = 32  

Mean 55.47   
S.D. 1.59  

  2.09 0.37 Significant
Left No. of humeri = 32  

Mean 57.56  
S.D. 1.96  

 
Table 5: Showing large sample test to assess the significance of the difference in the means of right and left side angle of retroversion in both 

sexes 
Side Means in degrees Difference of  means S.E. difference of mean Interference
Male 
Right No. of humeri = 200  
 Mean 35.46  
 S.D. 0.69  
  4.17 0.03 Significant
Left No. of humeri = 200  
 Mean 31.29  
 S.D. 0.66  
Female   
Right No. of humeri = 32  
 Mean 34.53  
 S.D. 1.59  
  2.09 0.37 Significant
Left No. of humeri = 32  
 Mean 32.44  
 S.D. 1.96  
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Table 6: Showing large sample test to assess the significance of the difference in the means of right and left side angle of torsion in both sexes 
Side Means in degrees Difference of means S.E. difference of mean Interference 
Angle of torsion 
Right  No. of humeri = 232    
 Mean 54.67    
 S.D. 9.62    
  3.88 0.1 Significant 
Left No. of humeri = 232    
 Mean 58.55    
 S.D. 9.52    
Angle of retroversion 
Right No. of humeri = 232    
 Mean 35.33    
 S.D. 9.62    
  3.88 0.1 Significant 
Left No. of humeri = 232    
 Mean 31.45    
 S.D. 9.52    

 

 
 

Fig. 4: Krahl's 'Torsiometer'. The original description of the 
device is as follows: “The device comprises a plastic 
protractor (A) and a pair of pointers (B) attached to a 
shaft (C) passing through the protractor’s centre. The 
protractor and shaft are mounted on a pivot (D) so that 
the shaft may be swung from side to side if necessary. 
To permit this swinging the support (E) must be 
triangular in cross-section with the apex directed 
forward. The whole is mounted on a solid base (Krahl 
and Evans (1945) 

 
This study finds the angle of humeral torsion to be 

56.61±9.57°, with a minimum value of 22.5±1.33 and a 
maximum value of 84.0±1.31, while angle of 
retroversion is 33.39±9.57, with a minimum value of 
9.0±1.31 and a maximum value of 67.5±1.33. 

The angle of torsion of the right and left humeri, 
been 54.67±9.46 and 58.55±8.54 respectively. The 
observation in this study do not support the report of 
greater right side torsion documented by Krahl and 
Evans (1945), Debevoise et al. (1971) and Mehta and 
Chaturvedi (1971) working on American whites and 
Indian population. However this study agrees with 
Krahl and Evans (1945) study on American Negros 
which shows greater angle on left side than on the right 
side as well as Broca (1881) who has done the most 

extensive study of humeral torsion in 600 humeri of 
various races also and found in nearly whole series the 
torsion is greater in the left humerus than in the right. 

Table 4 and 5 shows the significance of the 
difference in the means of right and left side angles of 
torsion and retroversion between males and females 
specimen respectively. Table 6 shows the significance 
in the means of the of the right and left side angles of 
torsion and retroversion in both sexes. A positive 
relationship exist between increased humeral torsion 
and Recurrent Anterior Dislocation of Shoulder 
(RADS), in that patients with RADS has a significant 
increase in the angle of humeral torsion as compared to 
persons without any history of RADS or shoulder 
trauma (Debevoise et al., 1971; Kronberg et al., 1990; 
Symeonides et al., 1995).  

According to Kronberg et al. (1990) suggestion, 
increased torsion of humeral head might predispose to 
anterior dislocation by putting the head in a position of 
risk in the abducted and external rotated position. 
Symeonides et al. (1995) also indicated that less force 
is needed for the first dislocation in shoulders with 
reduced or  absent  retroversion.  However in Randelli 
et al. (1986) reports no difference in torsion between 
normal shoulders and those with RADS (Shah et al., 
2006). 

 
CONCLUSION 

 
There exist a very wide range of distribution of 

angles of humeral torsion and retroversion across 
populations thereby making it very difficult to establish 
a constant value. However this study has succeeded in 
establishing a range of values of angle of torsion and 
retroversion which in the clinical setting would enable 
clinicians to improve clinical interpretation of 
assessment findings to better make the diagnosis and 
treatment choices for shoulder problems.  
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