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— Abstract —

The Radiographic Estimation of the Kidney in
Normal Korean Children

Myung Gwon Choi, M.D.
Department of Radiology, Inje Medical College, Busan, Korea

Byung Soo Kim, M.D.
Depart. of Radiology, College of Medicine, Busan National University

The radiographic measurement of the renal size and position proviée important information of dis-
eases of the kidney and the adjacent organs. The author analyzed the 213 cases of intravenous pyelo-
graphy of normal Korean children from 0 to 18 years of age (135 males and 78 females) and measured
the following points; the length of the kidney, the width of the kidney, the level of both hila, and the
ratio of the kidney length to the total height of upper 4 lumbar vertebral bodies plus intervertebral
discs.

The results were obtained as follows;

1. Above 4 years of age, the annual increase rate of the kidney length was 0.31 cm, and that of the height
of lumbar vertebrae was 0.44 cm in male and 0.55 cm in female; the height of lumbar vertebrae grew
more rapidly than the kidnev length,

2. The age group of the most rapid growth in the length and the width of the kidney was 16 to 18 years
of age in male, and 13 to 15 yeras of age in female, and that of the most delayed growth was 4 to 6
years of age in both sexes.

3. The size of the left kidney was usually larger than that of the right, But, the right kidney was larger
than the left in 20% of the cases.

4. The right hilum was usually lower than that of the Left. In the 12% of the cases, however, the right

hilum was higher in position than the left,

. The width of the kidney in most children corresponded to the 45 to 60% of the kidney length.

6. The kidney size in age group between 16 and 18 years was within the range of that of normal adults.
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7. The ratios of the kidney length to the height of upper 4 lumbar vertebral bodies plus intervertebral
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discs were as follows:
>1.1 below 3 years of age.

1+40.1 between 4 and 12 years of age.
<0.9 above 13 years of age.

. # B

Fhd shille Osborne  So| 10234 20 & g
HER ol - Mo 24 oS iRt #@kio] o] ¥
H3len, ol= w3t RigRe HMAHREMY Bl mIE
3 S SFEA =gl

HiEe] =7+ Midsese 20, 2 AHvegs o
2+ Efo] Ha glen, ERKASY Wi =)o B
H9ta= olelvl= Ske 2 Billing ¥, Moéll®, Meshan®,

Simon®, Hodson®’, Friedenberg” Sl )& fifsizx] 9l ch

ZE) 3w ERNGES] B =)= 1956 4 ModliPo] &
#IZ ZAs) Lk Hodson®, Currarino® Yiva!® ej <
S HPERMEE o ob A BN AE el BSE
gik wszh ol w Hel ®EE @E ERNR 2134
(8 135%, 4 8%) % HRow dlo] B B,
fRER, (ritkesr el RIe) Rl RIS mad)
51 BEKE ERgelAl 454 BENE T ak7bA] Zeleke] Heol B
she] WUIPIREF Aol A Xgpiliy kol ke 4Eih
BIE ilEste] SOME%E} o}22] T Matsie] Boteh,

II. ¥R & FH&k

NE R

19804 1 A5E 19824 12 Hrlx] SilFAEE e
KER B Idsestat (O RAWE Bl Pl %Best B
# o MR GRS METalA  Edo) YA, m=E
Felah s BRY 5 Jddd 184 UTY ERAR
2134 (B 1354, & 184) 2 flEH%RE 549

213 ol HS 4Rl 2 R 537 Table 1 3 3ie,

g priel SE LU, OISR, R, RS
PBe] BEfEfEo| i #9F EHiatye] MRSt Azl B
fiEfell BAgo] oli= #iz IRstslgich

2)F &

X e avErel 3 EEe] A2 40 inches & @)
Slom, kol A f AR el . kg rEE e
WY hko & 619l o

Table 1. Age & Sex Distribution

No. of Cases
Age (Yrs)
Male Female
<3 10 "~ 7
4—6 29 16
7-9 25 12
10-12 23 14
13-15 30 17
16-18 18 12
135 78
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Fig. 1. Line drawing of the right kidney region de-
monstrates the method of measuring renal size.
Length of kidney in centimeters is indicated by
L, width in centimeters by W and the height
of the upper four lumbar vertebral bodies plus
intervertebral discs in centimeters by VH.
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A% duld o B #¥o) ABMe} v T suillzh < 20
0] %ict (Table 5).

Table 2. The Length of the Kidneys

Male Female
e (Yrs)
¥ Rt{cm) Lt(em) Rt(cm) Lt(cm)
<3 8.40£0.33 8.50+1.10 8.45+1.10 8.45:1.81
4-6 8.47+0.46 8.630.75 8.38+0.79 8.92:0.34
7-9 9.56+1.08 9.50+1.16 9.50+0.22 10.5520.27
10-12 9.61£0.76 10.30£0.90 9.78+1.07 9.98+0.72
13-15 10.380.76 11.06%1.08 11.44+0.97 11.71£1.48
1618 12.35+1.07 12.10%0.85 12.15+0.77 12.88+0.87
Average 9.80+1.47 10.02£1.54 9.95+1.16 10.42+1.05
Table 3. Compatison of the Right Renal Length with the Left.
Male Female Total
No. of Cases (%) No. of Cases (%) No. of Cases (%)
Lt >Rt 105 (77.8) 52 (66.7) I1ST¢ 734D
Lt=Rt 9( 6.7) 6( 1.7 15( 7.00
Lt<Rt 21 (15.5) 20 (25.6) 41( 19.3)
Total 135 78 213 (100.0)
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Table 4. The Width of the Kidneys

Male Female
e (yrs)

a8 Rt(cm) Lt(cm) Rt(cm) Lt(cm)
<3 3,85+0.16 4.40+0.11 4.60+0.33 4.45+0.28
4—6 4.51+0.28 4.74:£0.41 4.69:0.61 4.69+0.27
7-9 5.09+0.59 5.14+0.84 5.00:0.22 5.10+0.11
10-12 5.53+0.40 5.61+0.33 5.20+0.45 5.80+0.75
13--15 5.68:0.62 5.93+045 6.18+1.02 6.42+0.75
16—18 6.42+0.63 6.90+0.45 6.83+0.39 6.75+0.45
Average 5.26+0.84 5.45+0.88 542+1.21 5.54+1.11

Table 5. Comparison of the Right Renal Width with the Left
Male Female Total

No. of Cases (%) No. of Cases (%) No. of Cases (%)

Lt > Rt 105 (77.8) 54 (69.2) 159 ( 74.7)

Lt=Rt 6( 4.4) 6(17.7) 12( 5.6)

Lt <Rt 24 (17.8) 18 (23.1) 42( 19.7)

Total 135 78 213 (100.0)
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Table 6. The Ratio of Width to Length of the Kidney
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i B (renal hilim) | £o] 24 mEe| IS 9]
k) 700

Fee] o Sge] {rfE<Sh W BT 109 % (80.7%),
TF 624 (19.5%) 3t 1714 (80.3%) o], ME
o] [A—3gt ¥elql Wizl BF 104 (1.4%), &F 6
£ (1.7%) 3t 164 (1.5%) olv], HFe] ©f Ixo] fi
Bg giiizl BT O 16% (11.9%), & 10 £(12.8%)

Male Female )
Age(Yrs) at 26 % (12.2%) Ao,
Rt(%) Lt(%) Rt(%) Lt(%)
<3 4583 51.76 54.44 52.58 5) #HIRS B2 5 1B LM 5 4EH
4-6 53.25 54.67 55.96 52.58 FHEILX|2| 20|
7-9 53.24 54.11 52.63 48.34 i
10-12 5754 5447 53.17 5812 FHH R E A Table 834 o, 44 U
13-15 54.62 53.42 54.02 5482 kel mEdE dgh#e WF 0.44em, &LF 0.55cm o]
16-18 5177 57.02 56.21 5241 9w, 124] PUTFolAlE Wkhe] £RE nolx ghor}
Table 7. Comparison of the Level of the Right Renal Hilum with the Left,
Male Female Total
No. of Cases (%) No. of Cases (%) No. of Cases (%)
Ittt 109 (B0.7) 62 (79.5) 171 ( 80.3)
Li=Rt 10( 7.4) 6077 16 ( 7.5
Rt t 16 (11.9) 10 (12.8) 26 ( 12.2)
Total 135 78 213 (100.0)

— 832 —



Table 8. The Height of the Upper Four Lumbar Vertebral
Bodies plus the 3 Intervertebral Discs

Age (Yrs) Male (cm) Female(cm)
=3 7.65+0.60 7.40+0.55
4-6 8.94+0.57 8.31+0.57
7-9 9.63+0.87 9.60+0.11

10-12 10.50+0.39 10.70+0.67

13-15 12.08+1.34 13.39+1.26

16-18 14.18+1.71 14.95+0.82
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Table 9. Kidney Length/The Height of the Upper Four Lumber Vetebal
Bodies I_Jlus the 3 Intervertebral Discs

Male Female
Age (Yrs)

Rt Lt Rt Lt
<3 1.10+£0.07 1.11£0.05 1.1320.13 1.14£0.16
4-6 0.95+0.07 0.97+0.08 1.01£0.09 1.07+0.06
7-9 0.99+0.10 0.99+0.10 0.99+0.01 1.10:0.04

10-12 0.92+0.06 0.98:0.08 0.92+0.10 0.93+0.04
13-15 0.87+0.08 0.92+0.10 0.86+0.05 0.87+0.08
16—-18 0.88+0.04 0.86+0.07 0.83+0.09 0.86+0.08
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