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RESULTS

Table 1: Demographic data of Students' Age group and Percentage

Age 
group 

2013 2014 2015 Tota1  Percentage          

 M (%) F (%) M (%) F (%) M (%)  F (%)          

11-20 3(5.2) 3(6) 1(2.5) 3(8.6) 0 (0) 0 (0)  10  4.7%        
21-30 10(17.2) 6(12) 5(12.5) 5(14.3) 1(8.3) 5(29.4)  32  15.1%        
31-40 10(17.2) 8(16) 11(27.5) 9(25.7) 6 (50) 4(23.5)  48  22.6%        
41-50 15(28.9) 19(22) 10(25) 9(25.7) 0 (0) 2(11.8)  47  22.2%        
51-60 10(17.2) 7(14) 7(17.5) 4(11.4) 3 (25) 2(11.8)  33  15.6%        
61-70 6(10.3) 7(14) 5(12.5) 5(14.3) 2(16.7) 3(17.6)  28  13.2%        
Total  58(27.3) 50(23.6) 40(18.9) 35(16.5) 12(5.7) 17 (8)  212  100%        

Table 2. Age, height, weight and body mass index (BMI) of the study population

Characteristics  Overall mean  ± SD  Male mean ± SD  Female mean ± SD
Age (years)  46 ± 21.2  46 ± 21.6  45 ± 20.8
Height (m)  1.6 ± 0.1  1.6 ± 0.1  1.5 ± 0.1
Weight (kg)

 
70 ± 12.4

 
72.8 ± 11.4

 
67.4 ± 12.8

Body mass index (kg/m2)
 

29.1 ± 7.8 
 

29.9 ± 12.0
 

28.4 ± 5.0

Of the total 212 patients studied with normal kidney, 110 were males and 102 were females. The mean age was 46 ± 21.2 years 
(16– 80); 46.3 ± 21.6 years (16 – 80) for males and 45.7 ± 20.8 years (16 –80) for females. Mean height was 1.6 ± 0.1 years; 1.6 ± 
0.1 for males and 1.5 ± 0.1 for females. Mean weight was 70 ± 12.4; 72.8 ± 11.4 for male and 67.4 ± 12.8. Mean body mass index 
(BMI) was 29.1 ± 7.8; 29.9 ± 12.0 for male and 28.4 ± 5.0.
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Renal Size And Gender

Table 3: Ultrasonographic kidney measurement and side differences in the whole study population (n = 212)

Measurements Right kidney (mean ± 
SD) 

Left kidney (mean ± 
SD) 

P –  Value  

Length (cm) 9.6 ± 0.4 9.6 ± 0.5  ? 0.05  
Width (cm) 4.2 ± 0.3 4.6 ± 0.2  < 0.05  
Cortical thickness (cm) 1.4 ± 0.1 1.6 ± 0.2  < 0.05  
Size (cm3) 53 ± 9.9 69 ± 9.1  < 0.01  

The mean kidney length was 9.6 ± 0.4cm (right); 9.6 ± 0.5cm (left) 8.2 – 10.6, the mean kidney width 4.2 ± 
0.3cm(right); 4.6 ± 0.2cm (left) 2.0 – 5.5, and the mean cortical thickness was 1.4  0.1cm (right); 1.6 ± 0.2cm (left) 

3 31.0 – 2.5. Kidney size (length x width x cortical thickness) was 53 ± 9.9 cm  (right) 24.43 – 112.07; 69.86 ± 9.1 cm  
(left) 37.14 – 128.9.

There was no significant difference in kidney length between right and left side (P  0.05). However, differences in 
width, cortical thickness and size were all significant (P < 0.05), with the right kidney being significantly smaller 
than the left. 

Table 4: Ultrasonographic kidney measurement by side and gender
Measurements Males 

(n = 170) 

mean ± SD 

Females  

(n = 102)  

mean ± SD  

P -  Value  

Length (cm)     

Right  9.8 ±  0.5 9.7 ± 0.4  < 0.01  

Left 9.9 ± 0.5 9.7 ± 0.5  < 0.01  
Width (cm)    
Right 4.2 ± 0.4 4.2 ± 0.2  < 0.01  
Left 4.5 ±  0.4 4.6 ± 0.2  < 0.01  
Cortical thickness (cm)    
Right 1.3 ± 0.2 1.4 ± 0.l  < 0.01  
Left 1.6 ± 0.1 1.6 ±  0.1  0.00  
Size (cm3)    
Right 57 ±  12  55 ± 8  < 0.01  
Left 72 ± 17 71 ± 8  < 0.01  

As a group, male kidneys were significantly larger than female kidney. Male kidney length as provided in the table 
above measures 9.8 ± 0.5cm (right); 9.9 ± 0.5cm (left), kidney width 4.2 ± 0.4cm (right); 4.5 ± 0.4cm (left), cortical 

3 3thickness 1.3 ± 0.2cm (right); 1.6 ± 0.1cm and kidney size 57 ± 12cm (right); 72 ± 17cm . Female kidney length 
measures 9.7 ± 0.4cm (right); 9.7 ± 0.4cm (left), width 4.2 ± 0.2cm (right); 4.6 ± 0.2cm (left), cortical thickness 1.4 ± 

3 30.1cm (right); 1.6 ± 0.1cm (left) and kidney size 55 ± 8cm  (right); 71 ± 8cm  (left).
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Table 5: Ulstrasonographic determination of renal size according to age.

Age 
group

Right 
kidney 
(mean 
± SD)

   Left 
kidney 
(mean 
± SD) 

   

Length 
(cm)

Width 
(cm) 

Cortical 
thickness 
(cm) 

Size 
(cm3) 

Length 
(cm) 

Width 
(cm) 

Cortical 
thickness 
(cm) 

Size 
(cm3) 

    

11-20 9.3 ± 
0.4

3.8 ± 
0.4 

1.2 ± 
0.2 

44 ± 
12 

9.3 ± 
0.5 

4.1 ± 
0.3 

1.5 ± 
0.2 

60 ± 
15 

    

21-30 9.8 ± 
0.5

4.2 ± 
0.2 

1.4 ± 
0.1 

56 ± 
10 

9.8 ± 
0.4 

4.5 ± 
0.2 

1.6 ± 
0.1 

68 ± 
5 

    

31-40 9.9 ±
0.4

4.2 ± 
0.3 

1.4 ± 
0.2 

59 ± 
6 

10.0 ± 
0.5 

4.5 ± 
0.4 

1.6 ± 
0.2 

73 ± 
8 

    

41-50 10.0 ± 
0.5

4.5 ± 
0.4 

1.4 ± 
0.1 

66 ± 
18 

10.1 ± 
0.6 

4.8 ± 
0.4 

1.7 ± 
0.2 

83 ± 
6 

    

51-60 9.8 ± 
0.3

4.3 ± 
0.2
 

1.4 ± 
0.1
 

59 ± 
6

 

9.8 ± 
0.5
 

4.6 ± 
0.2

 

1.6 ± 
0.1

 

75 ± 
16

 
    

61-70 9.5 ± 
0.4

4.1 ± 
0.2 

1.3 ± 
0.1

53 ± 
15

9.6 ± 
0.4

4.4 ± 
0.2

1.6 ± 
0.1

69 ± 
8

    

71-80
 

8.8 ± 
0.3

3.8 ± 
0.2

1.2 ± 
0.1

37 ± 
16

8.8 ± 
0.3

4.1 ± 
0.2

1.5 ± 
0.1

56 ± 
18

 

Figure 1: Change in dimensions of renal size
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Table 6: Renal size and BMI according to group. 

Body mass index (BMI 
[kg/m2]) 

Right renal size (cm3)  Left renal size (cm3)  

10 – 20 49.48 61.31  
20 – 30 53.36 68.01  
30 – 40 65.01 80.72  

2Information on body mass index (BMI [kg/m ]) was available in 209 individual of the study population who were 
then divided into 3 groups, i.e. BMI 10 – 20, 21 – 30 and 31- 40. The mean renal size correlated well with BMI and 
correspondingly increased with BMI. This observation however, was made for both right and left kidney. In the 

3 3 3 3 BMI 10 – 20 group, renal size was 49.48cm (right); 61.31cm (left), 21 – 30 was 53.36cm (right); 68.06cm (left) 
3 3 and 31 - 40 was 64.01cm (right); 80.72cm (left). They all increase with BMI as shown in figure 6

            10 – 20 (9)       21 – 30 (123)        31 – 40 (77)

BMI

Left Kidney

Right Kidney

Figure 2: Correlation of renal size with BMI
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