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ABSTRACT

Renal ultrasound can detect kidney diseases by observing the size and shape of the kidneys, but its functional
predictive value is relatively low. Kidney function can decrease by 20-30% without significant clinical changes or
specific symptoms. This study aimed to confirm the limitations of renal ultrasound in functional aspects while
acknowledging its usefulness in structural evaluation. It compared and analyzed the results of kidney function tests
(serum creatinine, glomerular filtration rate, blood urea nitrogen, proteinuria, hematuria) according to age and
gender in a normal group without structural abnormalities on renal ultrasound. In the comparison of kidney
function tests by gender, differences were observed in BUN, Creatinine, GFR, and RBC, while no difference was
found in Urine Protein, indicating functional differences between genders. Significant differences were observed in
BUN and GFR across age groups, with GFR showing a decreasing trend with increasing age. Between genders,
significant differences were found in BUN, creatinine, GFR, and RBC. Men had higher BUN and creatinine
levels, while women had higher GFR. The prevalence of abnormalities in blood tests was 3.3%, and in urine tests
was 6.1%. These limitations suggest that renal ultrasound alone may not be sufficient. It is essential to consider
other diagnostic methods and conduct various tests in combination to more accurately evaluate kidney function
and potentially detect problems early in asymptomatic adults.
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II. MATERIAL AND METHODS
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(Urine Protein)®] Z1ebdAFe] et A3 vl 4] 35}3]
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23. A 4
g #2412 SPSS Window Version 21 (SPSS

INC, Chicago, IL, USA)E ©]-&3}3 3L PZkol 0.05
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ALY Wae Hyadh £+ EFEAE UEA A,
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B2 (One-way analysis of variance, ANOVA)S =
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II. RESULT

1. 4% BUN FAAL d3tolA 33} A3
&7 vE v

Az BUN 7AAF Aol A3 uj g4 A7
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o3} 17(2.5%) ©]Ut}. 40t A4 387(95%), A
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H(2.5%), A2 A o3 1%(2.5%) ©1ATh. 60t
A 36H(90%), A4 FA o)A 3(7.5%), AN
G4 o8t 19(2.5%) ©12AIL Table 17} .

o

412



"J. Korean Soc. Radiol., Vol. 18, No. 5, October 2024"

Table 1. Comparison of the ratios of normal and
abnormal findings in BUN test results by age group

Table 3. Comparison of the ratios of normal and
abnormal findings in GFR test results by age group

GFR (ml/min)

Age group Normal Under
(n=200) range (n=199) range (n=1)
20-29 n=40 n=0
(n=40) 100%
30-39 n=40 -
(n=40) 100% n=0
40-49 n=40 n=0
(n=40) 97.5%
50-59 n=40 =0
(n=40) 95%
60-69 n=39 1
(n=40) 97.5% 2.5%

BUN (mg/dL)
Age group Normal Excess Under
(n=200) range (n=189)  range (n=5) range (n=6)
20-29 n=38 =0 n=2
(n=40) 95% 5%
30-39 n=39 =0 1
(n=40) 97.5% 2.5%
40-49 n=38 n=1 1
(n=40) 95% 2.5% 2.5%
50-59 n=38 1 1
(n=40) 95% 2.5% 2.5%
60-69 n=36 3 1
(n=40) 90% 7.5% 2.5%
2. 9% Creatinine FA} AF A A3} v A4
279 HE "X
A% Creatinine AAF Azl A] 43 v 4G
279 vlE Hlue 200 A4 4078(100%), 30t
= A 407 (100%), 40t A 399 (97.5%), A
A A o)A 1 (2.5%), 50tE A 387(95%),
A A ol 11825%), B4 A el 1%
(2.5%) oIt 60t A7 38W(95%), 47 A
o] 2™ (5%)°] AL Table 29 72t}

Table 2. Comparison of the ratios of normal and
abnormal findings in Creatinine test results by age

group

Creatinine (mg/dL)

4. AR Urine Protein AA} Ao A A3}

HAY Ad9 HE v

A% Urine Protein A} Aol A 7=} v+
A e blg valE 20t AA 31(77.5%), 74
Al 78(17.5%),+ 1178(2.5%), + 217(2.5%), 30tH=
A 36(90%), B 4H10%), 40thE AA
35(87.5%), A7 48(10%), + 31"(2.5%), 50t A
AF 34(85%), 7AA 49 (10%),+ 11%H(2.5%), + 217
(2.5%), 60t A 37(92.5%), AA 29 (5%), + 11

™ (2.5%)°] 3L Table 42} 2},

Table 4. Comparison of the ratios of normal and
abnormal findings in Urine Protein test results by age

Age group Normal Excess Under
(n=200) range (n=195) range (n=4) range (n=1) group
20-29 n=40 B _ : :
(n=40) 100% n=0 n=0 Urine Protein (mg/dL)
30-39 n=40 Normal
_ n=0 n=0 Age group + +1 +2 +3
(n=40) 100% @=200) [ME @=2)  0=3) (=) (n=1)
40-49 =39 n=1 o (n=173)
(n=40) 97.5% 2.5% n 20-29 n=31 n=7 n=l n=1 =0
5059 =38 0 " (;Ozz;(;) 77._;? 17.54/0 2.5% 2.5%
n=40 95% 2.5% 2.5% - n= n= _ _ _
(60_69) % o = (n=40)  90% 10% n=0 n=0 n=0
(n=40) 95% 5% n=0 40-49 n=35 n=4 0 0 n=1
(n=40)  87.5% 10% 2.5%
50-59 n=34 n=4 n=1 n=1 =0
(n=40) 85% 10% 2.5% 2.5%
3. A% GFR FAEFAA g 0@ 279 O LA o S o S
H& Ml
A% GFR AAF Aol A Ao v &7
= = = 5. 4 RBC AA} Aol x I u
of & HlaE 200)E B 4078 (100%), 30t L:‘jf 1% %]] b Az B vAA
L T A S H H j]—,—
27 4078 (100%), 40t+= 7% 4078 (100%), S0+ -
= ) e] A} PARPS
Ak 407 (100%), 60T A4 397 (97.5%), A4 @ RBC BAF Aol Aot M
23] o8k 17%(2.5%)°] Q)L Table 33} 2t} o ulg Mlal= 20t A 3478(85%), A A
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ol A; 61(15%), 30t AAF 389(95%), A4 4%
ol 2% (5%), 40t A 36H(90%), B TA
o] 4%(10%), 50thE A4 367(90%), 44 4
o] 49(10%), 60t A 37(92.5%), B F

Table 59} Zt}.

=] o] A} 3%(7.5%)°] AL

Table 5. Comparison of the ratios of normal and
abnormal findings in RBC test results by age group

RBC (ea/HPF)

Age group Normal Excess
(n=200) range (n=181) range (n=19)
20-29 n=34 n=6
(n=40) 85% 15%
30-39 n=38 n=2
(n=40) 95% 5%
40-49 n=36 n=4
(n=40) 90% 10%
50-59 n=36 n=4
(n=40) 90% 10%
60-69 n=37 n=3
(n=40) 92.5% 7.5%

6. 4 W& A% 7% FAA vlZL £4

Ade] W A% 7l AAF vl 24 Ay
Table 63 ZT}. Urine Proteine YA 0.13+0.4
mg/dL, 14 0.08+03 mg/dLE EAHo® {93
A ko BUN YA 1235:42 mg/dL, o4
10.14+3.8 mg/dL, Creatinine ‘#4 0.97+0.2 mg/dL,
o] A4 0.69+0.2 mg/dL, GFR 24 87.45+15.1 ml/min,
o] A 95.66+16.4 ml/min, RBC ‘24 0.04+0.3 ea/HPF,
o] 4] 0.81£2.2 ea/HPFZ o] EA 4 o2 23 2}
°]E HIIT (p<0.05)

Table 6. Comparative analysis of kidney function tests
by sex

SEX
Test (n:I\IAOO) (n:l;OO) P
BUN (mg/dL) 12.35+4.2 10.14+3.8 <0.001
Creatinine (mg/dL)  0.97+0.2 0.69+0.2 <0.001
GFR (ml/min) 87.45+15.1 95.66+164  <0.001
Urine Protein (mg/dL)  0.13+0.4 0.08+0.3 0.342
RBC (ea/HPF) 0.04+0.3 0.81+2.2 <0.001

7. Agdst A% 75 A4 e WL BA
Aeriel 14 7)% A} 7be) Wi B4 A7} Table
73} 2t} GFR ZHAFIA 20t 99.31+12.9 ml/min,

3003 95.07+13.4 ml/min, 400 92.97+18.9 ml/min,
50t 85.81415.9 ml/min, 60U]E 84.75+15.5 ml/min
o2 Yegtern o F 207 S0tETE il
S0t 7F 60t 2ok SEA vpe} o]k Afo] & HSITH
(p<0.05)

Table 7. Comparative analysis of kidney function tests
across different age groups

Test Ages Mean  SD F p Tukey
20-292 10.03 2.9
30-39°  10.63 3.0
(n]?g%) 40-492 11.03 4.1 3456  0.009 -
50-59° 1148 3.7
60-69° 13.15 5.7
20-29°  0.83 0.1
Creatini 30-39° 081 02
(ﬁg‘gge 40-49:1 0.84 03 0.144 0.966 -
50-59° 085 02
60-69° 084 0.2
2029 9931 129
GER 30-39° 9507 134
(ml/min) 40'492 9297 189 6.428 <0.001 a>d>e
50-59° 8581 159
€

60-69 8475 155

2016 04
Urne  30-39" 005 02

Protein  40-49° 0.13 0.5 0.868 0.484 -
(mgdl) 5050 013 04
60-69°  0.05 02

20-292 065 18
30-39° 025 12
R_BC C
(ealIPF) 40-49, 07 26 0758 0554 B}
50-59° 028 08
€

60-69 0.28 1.0

8. Axd € AEL A7 7]

A"y AA#7AE= BUN 1=0.157, GFR r=-0.279,
Ay A¥EAlE BUN  r=-0.262,
r=-0.705, GFR r=0.224, RBC r=0.257, BUN¥} “3}
T A= Creatinine r=0.214, Creatinine@} 334 =
GFR r=-0.574 GFR r1:-0.574, Urine Protein r:0.127,
RBC r-0215% EAH o0& o3 ARgds 1l
o o] BUN & ¥} A4, Creatinine> /3'H 2}
BUN, GFR2 <&, X ® Creatinine, Urine Proteine
Creatinine, RBCi= A", Creatinine?} 2|3k A3
A& YEFWAL Table 8% .

SAA AReA BA

Creatinine
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(rho)

Kendall’s Tau_b. test

Table 8. Correlation analysis of kidney function tests by

age group and sexr
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fol 7| FejE BEste] A48S
ojth, AL 7]%50] 20~30% AL YA o L WEE
F7F Buh 2 A A 250 ARl F2A o)l sle J
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H] ulo]| A= BUN, Creatinine, GFR, RBCol| A =}o]7} 113L, Urine Protein®l] A+ 2}o]7
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