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Definitions of parameters that were used are as follows:

(i)    Femoral neck shaft angle (FNSA): 

Figure 1: Line diagram (a) and radiograph (b) of femoral neck shaft angle 
FNSA is the angle between the femoral shaft axis and the femoral neck axis (Figure 1a & b). The femoral shaft axis is determined 
by a line drawn through the centre of the medullary canal along the axis of the femur. The neck axis is drawn in the centre of the 
femoral neck by joining two points equidistant from the superior and inferior surface of the femoral neck and parallel to the neck 
of the femur. 
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 CEA (°)  AAS (°)  FNSA (°)  

Mean 32.23 39.93  133.42  

SD 2.49 0.81  3.88  

Range  24 – 44  31 –  50  123 –  146  

(ii)CE angle of Wiberg (CEA): 

Figure 2: Line diagram showing CE angle of Wiberg 
CEA is the angle between a line drawn vertically 
through the centre of the femoral head and a second line 
drawn from the centre of the femoral head to the 

14anterior edge of the acetabulum  (Figure 2).

(iii)    Acetabular angle of Sharp (AAS): 

Figure 3: Line diagram of acetabular angle. 
AAS is the angle between the horizontal line drawn through the tip of 
pelvic tear drop and a line from the tip of the tear drop to the anterior 

19edge of the acetabulum  (Figure 3). 
The morphometric data obtained were statistically analyzed using 
SPSS and Microsoft Excel data processor to provide descriptive 
statistical values, significant values for sexual dimorphism and 
correlation values.

RESULTS
The results of this study are presented in the tables below.  

Table 1: Mean values, standard deviation (SD) and range of the 3 measured parameters for both sexes

Center edge angle (CEA), Acetabular angle of Sharp (AAS), femoral neck shaft angle (FNSA) Standard deviation (SD).

Table 2: Comparison of means of the 3 measured morphometric parameters between sexes

Parameters Sex Mean SD Range  Z 
calculated  

Z critical  Inference  

(0.05 level)  

CEA (°) Males 31.30 2.50 24 -42  4.31  1.96  Significant (p<0.05)

Females 33.01 2.56 25 -44  

AAS (°) Males 40.82 0.86 31 – 51  26.53  1.96  Significant (p<0.05)

Females 39.23 0.99 32 – 50  

FNSA (°) Males 135.00 3.91 126 – 146  10.97  1.96  Significant (p<0.05)

Females 132.16 4.06 123 – 145  
Center edge angle (CEA), Acetabular angle of Sharp (AAS), femoral neck shaft angle (FNSA), Standard deviation 
(SD).

The mean values of the all measured parameters were higher in males than females except for the center edge angle 
which was higher in females. There was a significant difference (p<0.05) between sexes in all the measured 
parameters (tables 2).
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Table 3: Correlation coefficient, r of the measured parameters

 AAS FNSA  

CEA -0.11 0.58  

AAS  0.52  

Center edge angle (CEA), Acetabular angle of Sharp (AAS), femoral neck shaft angle (FNSA)

Table 4: Measured parameters in different populations and sex.

AUTHOR, YEAR & COUNTRY
 

SEX
 

MEASURED MORPHOMETRIC 
PARAMETERS (°)

 

FNSA
 

CEA
 

AAS
 

Wiberg, (1939), Sweden Both   36.00    

Fredensborg, (1976), Sweden Both   35.00    

Massie and Howorth, (1950), USA Both   35.00    

Yoshimura et al., (1998), Britain Both   36.20    

Fujii et al., (1994), Japan Both   30.00    

Han et al., (1998), Korea Both   32.60  37.00  

Males     36.50  

Females     37.50  

Umer et al., (2006), Singapore Both   31.20  39.46  

Males     39.85  

Females     38.25  

Stuberg and Haris (1974), Whites Males     32.20  

Nakamura et al., (1989), Japan Both   32.20  38.00  

Males     37.30  

Females     38.60  
Sakia et al., (2008), India Both 139.50  32.70  39.20  

Males     39.00  
Females     39.40  

Hoaglund and Low, 1980 (Chinese) Both 135.00      
Hoaglund and Low, 1980 (England) Both 136.00      
Tahir et al (2001), North-eastern Nigeria Males 136.70      

Females 126.65      
Udoaka and Agi (2010), South-southern 
Nigeria 

Males 132.00      
Females 130.20      

Singh et al., (1986), South-eastern Nigeria Males 132.80      
Females 126.65      

Present study (South- south Nigeria) Both 133.42  32.23  39.93  
Males

 
135.00

 
31.30

 
39.23

 
Females

 
132.16

 
33.30

 
40.82
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