
1. Introduction 
 
The carrying angle is defined as the acute angle 
made by the median axis of the arm with that of the 
fully extended and supinated forearm and thus it 
measures the lateral obliquity of the forearm [1]. The 
cause of the formation of the carrying angle has been 
a long debated issue in Anthropology and Anatomy. 
However, Kapandji [2] explained the formation of 
the Carrying  Angle as due to the fact that the 
trochlear groove is vertically oriented anteriorly and 
obliquely oriented posteriorly thereby resulting in 
the formation of the Carrying  Angle only in exten-
sion . 
 The value of the carrying angle varies with 
sex and in different races. It is found to be greater in 
females [3 - 6]. Parkait  was of the view that the ole-
cranon – coronoid angle which exhibits high sexual 
dimorphism may be the cause of the sexual differ-
ences observed in the carrying angles [7]. 
  The carrying angle also changes with growth 
and maturity. The angle was found to be greater al-
ways in the side of the dominant hand [8,9]. 
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The radiographic carrying angle is the angle made by the axis of the humerus and the axis of the forearm bones 
at intersection. A study of the carrying angle in males and females of Niger Delta region in Southern Nigeria 
was done using a total of 98 normal anterio-posterior radiographs of the elbow joint of patients comprising 40 
females and 58 males.  The radiographs were randomly selected from the Radiology department of the Univer-
sity of Port Harcourt Teaching Hospital. The mean value for males was 11.3±1.37o while that of females was 
15.2±0.97o, this difference was statistically significant (P<0.05) .Our findings are in keeping with other authors 
that the carrying angle in any given population or race is always greater in the females and that it indeed shows 
sexual dimorphism. A demarking point of 120 can be used for sex identification from radiographs in our envi-
ronment. 
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 The aim of this study is to determine the ra-
diographic values of the carrying angles of the peo-
ple of the Southern part of Nigeria within the Niger 
Delta region. A study of this nature to the best of our 
knowledge has not been done before now in Nigeria. 
 
2. Materials and Methods 
 
The study was carried out by measuring the carrying 
angle from radiographs. Antero–posterior radio-
graphs of the elbow joint were utilized. They were 
obtained from the archives of the Radiology Depart-
ment of the University of Port Harcourt Teaching 
Hospital, Port Harcourt, Nigeria. They were identi-
fied as belonging to people of the Niger Delta region 
from the bio-data records. A total no of ninety eight 
(98) radiographs, which were those of 40 females 
and 58 males, were used for this study. These radio-
graphs were all normal as reported by the radiologist 
and confirmed by us. 
 The carrying angle was measured on the ra-
diographs by measuring the angle between the axis 
of the shaft of the humerus and the axis of the fore-
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arm. The measurements were carried out on a sheet 
of transparent tracing paper placed on each radio-
graph and fastened with tape. 
 The axis of the shaft of the humerus was 
measured by drawing three horizontal lines across 
the shaft of the humerus from its lateral border to its 
medial border. A straight line was then drawn 
through the centre of these three lines and this 
straight line represents the axis of the shaft of the 
humerus. For the axis of the forearm, another three 
horizontal lines were drawn across the forearm 
bones, from the lateral border of the radius to the 
lateral border of the ulna. A straight line through the 
centre of the three lines represents the axis of the 
forearm. The carrying angle was calculated as the 
angle of intersection between the axis of the shaft of 
the humerus and that of the shaft of the forearm. 
 
3. Results 

 
4. Discussion 
 
The radiographic carrying angle was analyzed in this 
study. Findings showed that the carrying angle was 
significantly greater in the females than the males 
(P<0.001). The mean carrying angle for the females 
was 15.2 ± 0.710 while that of the males was 11.29 ± 
1.460. This is consistent with that observed by Von 
Roy et al [10] who studied the carrying angle in Bel-
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gium. His study was conducted by surface measure-
ment using a standard goniometry and the results 
were 11.60 for males and 16.070 for the females. Al-
though the values were more than ours, the differ-
ences were not significant. The study done in Greece 
by Paraskevas et al [3] also by surface measurements 
however showed considerably lower values of the 
carrying angle – their mean for males being 10.970 
and that of females, 15.070.  
 The range of the carrying angle for the fe-
males was from 13o to 16o while that of the males 
was 9o to 14o. Most of the females had values of car-
rying angle between 15o and 16 o, no female had car-
rying angle value less than 13o. 
 
5. Conclusion 
Our findings have also corroborated earlier authors 
that the carrying angle in any given population or 
race varies and also that carrying angle exhibits sex-

ual dimorphism irrespective of the method of the 
study, being always greater in the females. A de-
marking point of 120 can be used for sex identifica-
tion on radiographs in our environment where values 
less than 12o is likely to be a male. 
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