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ABSTRACT

The purpose of this study was to analysis the correlation between kidneys function indicators and these size in
ultrasonography. A total of 170 (male:86, female:84) patients of sex and age groups were examined by abdominal
ultrasonography. The patients classified as those in their 20’s, 30’s, 40’s, and over 50’s. We measured the length,
width, and cross-sectional height of the kidneys twice. At this time, the length of these were measured from the
maximum upper to the maximum lower pole and the widest width in the same ultrasonography was measured to
obtain the cross-sectional area. Other relevant indicators included body surface area, serum creatinine, glomerular
filtration rate (GFR), MDRD (Modification of diet in renal disease) and C-G (Cockcroft-Gault). Significant
comparisons of differences between relevant factors by age groups and sex were conducted with a one-way
distribution analysis. Correlation analysis was also performed between relevant factors by using Pearson and
Spearman correlation coefficient. It was defined as meaningful when the p-value was less than 0.05. As a result,
the length, the width, and the cross-sectional area of kidneys were correlated with GFR, C-G, MDRD. Therefore,
it is expected that the accuracy of diagnosis of kidneys disease will be increased if the relevant indicators are
evaluated together rather than measuring only length of these in ultrasonography.
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Table 1. Inter-observer intraclass correlation of on kidneys
ultrasonography

Right Kidney Left Kidney

Ob
SV Length  p- Width p-  Length p-  Width p-

(k) value (k) value (k) value (k) value

0.718 0.013 0.640 0.001 0.769 0.001 0.616 0.001
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Table 2. General characteristics of patients according to
the age groups

Age groups (years)

ftem 9 3039 4049  50<  Total
(n=46) (n=48) (n=45) (n=31) (N=170)

Height (em) 1729 1595 1688 1694 1677
eight (cm +74 454 +89  +81  +77
. 66.1 684 653 650 662
Weight (k) 1169  £132  £122  £105 =132

2 23.4 23.5 234 242 236
BMI (kg/m”) 1y +33 43,1 42.6 433

0.8 0.8 0.9 0.8 0.8
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Table 3. Age group distribution of mean analysis of size in kidneys for male and female group.

Right Kidney Left Kidney Cross
GAge Sex -sectional  p-value
roup Length (mm) p-value Width (mm) p-value Length (mm) p-value Width (mm) p-value area (mmz)
M 10.19+0.73 4.04+0.60 10.64+0.68 5.14+0.67 75.48+11.82
<29 0.768 0.160 0.229 0.001 0.003
F 10.13+0.64 3.65+0.37 10.41+0.61 4.52+0.54 66.02+6.35
M 10.54+0.57 4.10+0.60 10.80+0.51 5.01£0.54 76.46+8.86
31<39 0.145 0.001 0.160 0.001 0.001
F 10.26+0.73 3.62+0.33 10.39+0.62 4.28+0.71 64.29+10.02
M 10.29+0.65 4.19+0.55 10.51+0.96 4.96+0.51 74.90+9.84
40<49 0.240 0.001 0.344 0.001 0.001
F 10.08+0.54 3.56+0.35 10.30+0.39 4.42+0.49 64.00+5.80
M 10.08+0.56 4.17+0.53 10.36+0.81 5.17+0.56 75.00+8.13
50< 0.510 0.021 0.250 0.002 0.001
F 9.65+0.61 3.79+0.33 10.00+0.85 4.53+0.48 64.43+7.46
N DAY A5 AZAA aga B qE o oo AEEEIRes A E S SO
3 7 7% X 7k
v ° v ABBAZS B 20t AFAA I C-G T4 o]

Mt
Jz
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A ddEd o] Hyt B4 A3 Table 59F 2
C-G F2]> 2000} S0thollA] 33t 135.83+117.33
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3 2}o] = K 9 tH(p<.05). MDRD 2] 20tH <} 40
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18.40 mL/min/1.73m’ 2 F2] g *}o] & B TH(p<.05).
a5 A# ot 50t e} 20tHoll A 3t 213.65+
35.75 mg/dLe} 191.72432.24 mg/dLo A 2] 3} x}o]
=2 B ATHp<.05). GFRS 20t)$} 40t 2]z 50TH
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Table 4. One-way analysis of variance for kidney size

Variable Age groups Mean SD F p-value Scheffe
<29 (a) 10.15 0.67
oy 30<39 (b) 1042  0.65
Il<1dneg 4927 0.003  d<b
engtl 40<49 (c) 10.19 0.60
(mm)
50< (d) 9.86 0.62
<29 (a) 3.82 0.51
R 30<39 (b) 3.90 0.56
< . .
Kldéliy 0.542  0.654
widtl 40<49 (c) 3.88 0.56
(mm)
50< (d) 3.97 0.47
<29 (a) 10.51 0.64
Lt.
30<39 (b) 10.63 0.59
Kidney 2859 0.039 d<b
length 40<49 (c) 10.41 0.74
(mm)
50< (d) 10.17 0.84
<29 (a) 4.79 0.67
Lt.
. 30<39 (b) 470 071
Kidney 0.454 0.715
width 40<49 (c) 4.70 0.57
(mm)
50< (d) 4.84 0.61
<29 (a) 70.14 10.19
Cross
_sectional 30<39 (b) 71.39 11.07
se:r 1e<;na 1.074 0.362
2 40<49 (c) 69.56 9.74
(mm’)
50< (d) 69.55 9.35
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Table 5. One-way analysis of variance for kidney function
indicators

Variable Age groups Mean SD F  p-value Scheffe

<29 (a) 13583 117.33
30<39 (b) 11330  27.65

C-G 4969 0.003 cd<a
40<49 (c) 9229  28.76

50< (d) 85.44 24.54

<29 (a) 103.93 24.73
30<39 (b) 96.37 27.44

MDRD 3.664 0.014 c<a
40<49 (c) 88.95 18.40

50< (d)  90.69  20.06

<29 (a) 1.89 1.07
30<39 (b)  1.79 0.20

BSA 0995 0397 -
40<49 (¢)  1.70 028

50< (d) 1.70 0.18

<29 (a) 191.72 32.24
30<39 (b) 210.96 33.61

Scr 3.140 0.027 a<b.d
40<49 (c) 202.09 42.29

50< (d) 213.65 35.75

<29 (a) 107.11 18.22
30<39 (b) 96.52 23.82

GFR 8.837 0.001 b,c<a
40<49 (¢) 89.09 14.89

50< (d)  88.97  15.61
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Table 6. Age group distribution of correlation analysis of kidney size and kidney function indicators in male

Age Rt. Rt. Lt. Lt. Cross-
rou gs* +«+ Kidney Kidney Kidney Kidney sectional C-G MDRD BSA Ser GFR
group length width length width area
Age groups***  1.000 0076  0.122  -0.156  0.040 0.001  -0.431** -0.100  -0.158  0.120 -0.378**
Rt'le];;?l?ey 1 0.220*  0.682**  0.182  0.623** 0.447**  0.031  0.499**  -0.124 0.147
Rt. Kidney 1 0.224*  0221*  0.707** 0255  -0.031 0341** -0.120 0.072
width : : : : - : - :
Lt'le];;fgey 1 0.097  0.617%* 0.404**  0.020  0.459**  -0.061 0.094
Lt'w]i((}f}‘l’ey 1 0.670**  0.350**  0.270* 0.319%**  -0.100 0.093
Cross;g;“"“a‘ 1 0.525%* 0138  0.570%*  -0.155 0.145
C-G 1 0.492%* (.817%* -0.383** 0.429%*
MDRD 1 0.010  -0.736** 0.686**
BSA 1 0.024 -0.013
Ser 1 -0.908**
GFR 1

*. p<.05, **. p<.01, *** Spearman correlation coefficient

Table 7. Age group distribution of correlation analysis of kidney size and kidney function indicators in female

Ace Rt. Rt. Lt. Lt. Cross-
rou gs* ++ Kidney Kidney Kidney Kidney sectional C-G MDRD BSA Scr GFR
group length width length width area
Age groups*®*  1.000  -0224% 0099  -0217%  0.003  -0.131 -0.500%* -0348%* -0.114  0.092 -0.428%*
R"lellf;‘t‘}?ey 1 0.045  0566%*  0.193  0564%* 0211  0257%  0.129  -0.199 0.285%*
Re. Kidney 1 20028  0.137  0468%* 0090 0030 0069  -0.104 0.109
Lt'lellf;f}?ey 1 0220%  0577% 0311%* 0261*  0250%  -0.192 0.273*
Lt. Kidney 1 0.797*%  0.240%  -0.001  0.229%*  0.065 0.096
Cross-sectional 1 0342%% 0164 0286** -0.113 0.266*
C-G | 0.406** 0.973%* -0275* 0.393%*
MDRD 1 0215% -0.926%*  0.807**
BSA 1 -0.105 0.228*
Scr 1 -0.698%*
GFR 1

*. p<.05, **. p<.01, *** Spearman correlation coefficient
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