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ULTRASONIC KIDNEY SIZE MEASUREMENT
1. IN INFANTS AND CHILDREN

Masaharu TajiMa

From the Department of Urology, Toho University School of Medicine
(Director : Prof. K. Ando)

Ultrasonography in « sector scanner at real time was performed on the normal kidneys of 126
males and 101 females up to 12 years of age including infants.

The growth of the kidneys was well correlated with the age, height and body weight, but the
following findings of the kidney length were obtained when the male and female kidneys were

measured in a comprehensive manner.

1) y (mm) = 2.987 x age + 55.029 with 0.864 correlation coefficient and less than 195 risk rate

showed a positive correlation with the age.

2) y (mm) = 0.407 x height + 28.045 with 0.879 correlation coefficient and less than 19, risk
rate showed a positive correlation with the height.
3) y (mm) = 0.949 x body weight + 50.904 with 0.878 correlation coefficient and less than 19,
risk rate showed a positive correlation with the body weight.
No difference was recognized between both sexes and the right and left kidneys of infants and
school students in their kidney length and thickness.

Key words: Ultrasonography, Kidney size measurement
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Table 1. Distribution of age

Age Boys Girls Total
=M 17 15 32
IM<—<12M 12 14 26
1Iy<—=5Y 28 26 54
fY<—59Y 32 20 52
IY<—~512Y 37 26 63
Total 126 101 227

RSB, 7 v »#L SSD 300 Mechanical sector
scanner G, ETFiL 3MHz, 75 v vEBEEO &
KEE 4em T, WREShcBEEKBGRLY, B
ORE, BEEMELR.



1736

BRI &AL, BE, BEREREEMIEGL, ¥
X b real time?® sector scanner ¥ A\, HHF
HRI—RETCEELL. LI L, ZOEMLORKREN
REHEIHAE, BREERCIORB TR X h %X
L.

BHEX R E2780% 5 B (Table 1) wEBHK 4
L, BoBRAERRLERLHML, & GSEONE
R L BEE E 0B RE Lic.

¥ S

. BokEX
ERBLHG « 2EROLHF (2276]) OBOKE X
%, BERESG D L aEaE Rl L (Table 2).

Table 2. Size of the kidney (comprehensive

measurement in both male and

female)
o oo [ R s
=M 32 50.2+7.2 26.2+5.2
IM<—=12M 26 56.4+7.8 27.215.8
1IY<—=5Y 54 64.5+7.6 28.7x4.1
5Y<—=9Y 52 74.017.4 31.3+3.8
IY<<—=12Y 63 88.4+9.9 39.014.7

Thbb, £#%1 2P ETCOAR 20D OELS
EROFHEIL, 502+7.2mm T, BE&E, 262+
5.2mm Thot. TOH%, ML LdeFEFL, 9
By 12ERBO%EER (6361) T1L, K4 884«
99 mm, 39.0+4.7mm LY, TOMCEERED
REL L LRI,

wic, BLRBBOBRELERDERK L OMHEY
A5 L, BRTIERER y(mm)=2.987x+55.029,
FHBARH0.864, MIRE I F AT CIEDOHEENAL B
hic (Fig. 1) FERTH, vy (mm)=1.052x4
26.261, FABARR0.719, MR 1 KLAT CHEMEIE
DN HR LRI (Fig. 2).
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Kidney length
m :
100 ° °

n=454
r=0.864

p <0.01
y=2.987 X +55.029

5 10 Age

Fig. 1. Kidney length and age (all subjects)
Kidney thickness °
mn °

n=454
r=0.719

p<0.01
y=1.052X +26.261

Y T T T T

5 10
Kidney thickness and age (all subjects)

i Age
Fig. 2.

ke, BhjlcFokE SviRy L.

2. IEEAY - 2EFEOFHHIE

BRIBHOWTELEERELEEYHRN LA
(Table 3). £% 1 » A ¥ TCoORR (176]) DEF,
E£& 51.6+78 mm, EXE 260+54 mm, 5%, £
& 50,0+7.0 mm, B 27.0+5.6 mm TH-71. £
DHRATBIRET LT IR v 128RFER G
T, EFIEE86.3+8.7 mm, B 39.9+4.4 mm,
LAEIERE 867195 mm, EX 378139 mm TR

Table 3. Kidney length and thickness classified by age and significant
difference between the right and left kidnys in normal infants
and male school children

Kidney length o Kidney thickness o
Age Case No. (mean+SD) m S‘lgmflcant (mean+SD) mn Silgnlflcant
Right  Left Oerence Toimt | Left  Crference

=iM 17 50.0+7.0 51.6%7.8 n.s. 27.0+5.6 26.0%5.4 n.s.

IM<—=12M 12 54.0+6.4 55.11+6.5 n.s 27.0+4.6 25.9%4.1 n.s.

1Y<~=5Y 28 65.0+8.4 65.9+9.0 n.s. 29.7+4.3 29.014.7 n.s.

5Y<—s9Y 32 74.0+7.5 74.3+7.5 n.s. 31.014.4 31.5+3.8 n.s.

IY<==12Y 7 86.7+£9.5 86.3+8.7 n.s. 37.8+3.9 39.9+4.4 n.s.

ns.. not significent
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Table 4. Kidney length and thickness classified by age and significant
difference between the right and left kidnys in normal infants
and female school children

Kidney length o Kidney thickness
Age Case No. ___(meantSD) mn  Significant  (memxsD) s Significant
Right Left difference Right Left difference
1M 15 49.1+7.9 49.8+ 6.7 n.s. 25.8+4.9 26.0%5.1 n.s.

57.2+8.7 58.8+ 8.7
62.3+£6.2 64.5+ 6.1
72.5+7.7 75.0% 7.1
90.5+9.6 81.7+11.4

IM<—-<=12M 14
1Y<—25Y 26
f5Y<-=9Y 20
IY<—-<12Y 26

n.s. 27.2+6.5
n.s. 27.5+3.7 28.2+3.5 n.s.
n.s. 31.0£3.7 31.7423.0 n.s.
n.s. 38.1+4.8 40.2+56 ns.

28.5+7.3 n.s.

Bl ThOEFEREFDO b, £HRINBET
L, 1 2AUEID IBRFBECOMBORROREE
Eix, 4mm BETH b, LOBROFEMHEST
3# 10mm BEOHMMB A LI, 55X h IRk
BREIRIVIZERBELOM T, & RFEER
BERORENALR. ERTRERORE LIXRK
D, ERREFERTESZEDORIch -1 FE
WESHOELAKTIE, e EMEEEY D ieh -
fo.

3. IEWILY - Fm L RO iE

TR0 P> TEEBORFLERX ML
(Table 4). £ 1 »AE To AR (I5H) 0LEED
BR, BRI, %4 498+ 6.7 mm, 26.0 +5.1 mm,
LEROER, EfRRL, £ 49.1+£7.9mm, 25.8+4.9
mm THoteh, LTOBRECHAL, IMLD 12
WAMET 266 0EF, R 97x114mm,
JEE 402456 mm, 5L, KE 90.5+9.6 mm, &
R 38148 mm LMEHLE LD REH L. EEBE
BOBZEMESINRT XY, 1P ETTCLIRET
X, 8~9mm T, ZDHDEL TiL,6~8 mm, 9~10
mm, 16~18mm (HEFL, 9L 128% CToOM
M, EARFELVWREYR L. ERORFXL, 3
WERRE 9EE VIR E COMCENLREYRD
1.
PE, BEACBE LY, ChbBELAY - %%
B Q) okEEREEDOEN, 10mm P E¥FELE
FEONE, 110 W9%) T, EBHNEBL D AXE
B35 (5 86I, 2561), EBLEFLD kK&
FEGIZ 46 (8261, 220 H-%. UL, &&F
WXL HRE, BERECEEERECIELE, £A
EEDREBELRDIED 1.

I. BRE BRLHEKELOBF

EHAS » 2mBIR 1266 0 FHKS Ty
BiY, 178 T, 55.17£184cm THoTosi%
DBRETEEL, 9F & D 1282 T, 143.99+

n.s..not significant

Table 5. Average height of normal infants
and school children

Sex Boys Girls
Age (n=126) (mean+ SD)em (n=101) (mean+ SD)cm
=M 17 §5.17+ 1.84 15 54.46+ 2.26
IM<—=12M 12 68.41% 5.48 14 67.28+ 5.19
1Y<==5Y 28 91.96+12.02 26 88.11£10.77
5Y<—=9Y 32 120.46+ 9.60 20 113.00 7.1}
IY <~ 12Y 37 143.99+12.52 26 147.76% 9.02

1252em Efgote. ¥, &R (1014]) OEHK S
MEHEFEE, | 2 A ¥ T, 5446+226cm ThH
StedS, 9 DI e B &, 147.76+9.02 cm
Efpg Lic (Table 5). F@HESMNEET A3, B
BREDR IBUKIMEFTOR LG T, 21 ~29cm
BETH -1h, IE»LIKOMC L RORE I HE
FEThot, BRELFELOMBER, BT,

y (mm)=0.392x+4-28.831, HIBSEAKO. 866, fafRE |
%LATF &7y (Fig. 3), WRTIL, v (mm)=0432x
+26.667, FHBAERIK 0. 898, LR 1 LT & &\
Bk Rdic (Fig. 4). ¥, BERLHEE L 0MG
HEDHE, BRTE, v (mm)=0.135x4+17.474, 3
BIFRE0. 693, a3 1 % LT (Fig. 5), &RTit,

Kidney length

100+ %0

r=0.866
p<0.0!
y=0.392X +28.831

Height
50 C00 150 ca
Kidney length and height (male)

Fig. 3.
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Kidney length
mmn

1004

50

r=0,898
p<0.01
y=0.432X +26.667

R 160 "7 150 cn
Fig. 4. Kidney length and height (female)

Kidney thickness

mm

r=0,693

p<0.01
y=0.135X +17.474
Height

% w0 150
Fig. 5. Kidney thickness and height (male)

Kidney thickness

] o o
00 @o
40+ o8 o mm e
C o
o op soc _ om o men o
s % o S
N - o o o - < o
301 o %o o%{o
| 8 S 088 o
% do 098
o5 gaocs o om0 o
] . o o
20 7 Sayoo o
/ °
104 r=0.721
b p<0.01
y=0.143X +16.956
Height
. . —
50 100 150 m
Fig. 6. Kidney thickness and height

(female)

y (mm)=0.143x+16.956, {HBAREL0. 721, fEBAR 1
%L T CHB R D (Fig. 6). LEDOFER X b,
EEAY - 2ER (B0 oulBEioFRE:
BB L OBfFIL, v (mm)=0407x+28,045 Lig b,
RS 0.879, MR 1 FLUTERY, EREFEK
L OB, v (mm)=0139x-417.261 T, G

Height
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0.707, fElRE 1 % LT CHEBZ D

M. BEE BERLAEEORMK

BIR 126 GlOERK S EHEE R, L 7B ET
4.64+0.70kg Tho7oh, TOHBRETHEML, 9
Bint 125 e B & 38.95+898 kg M LI —
7., ZR 101 BIOEBE S REHBER, —2AET
i3, 4.26+045kg ThHHTch, I b 125
& 42861058 kg wifn Lz (Table 6). &KX
OBERMILSE T 3~5ke, EF¥EIE T
7~8kg Th T BYEERTIE, 17~28kg &7x
D, KREBOCTHEETH . R, BRELGFE
LBy HN. BRTE, v (mm)=0945x+
50.843, #IEARH0.863, BRE 1 ZLUT, TRy
(mm)=0.954x+50.990, FHBAGRSLO0. 894, AR 1%
LFERD, ZhoTEWGEENTED b (Fig
7, 8).

Table 6. Average body weight in normal male
and female infants and school children

Sex Boys Girls
Age (n=126) (mean=+ SD)ke (n=101) (mean+ SD)ke
=1M 17 4.6410.70 15 4.26+ 0.45

IM<~=12M 12 8.03+1.50 14 7.50% 1.50

IY<==5Y 28 13.39+3.23 26 11.88+ 3.98
SY<—=9Y 32 21.12:+3.50 20 18.90+ 2.49
IY<—=s12Y 37 38.95+8.98 26 42.86110.58

Kidney length

100

r=0.863
p<0.01
y=0.045X +50.843

D 40 e Body weignt
Fig. 7. Kidney length and body weight (male)

—7F, BEELGERLOBEFKIE, BRIZ y (mm)
=0.348x+24.631, 1HBELRIO. 735, fERE 1 HLIT,
#R T y (mm)=0.341x+24.537, 3EBSHRE0. 773,
EMR 1 BT s b BRI (Fig. 9, 10).

Pl X o B - %ER (B&) o BEHE
HOBEREAE L OBFRIEL, v (mm)=0949x+
50.904, {HBAGRY0.878, MR 1 B LITFL b, B
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Kidney length o
o
- ey
100+ /‘/ov
° /% o0
J o °
N EE Y o o

r=0.894
p<0.01
y=0.954 X +50.990
Body weight
2 0 60 ke
Fig. 8. Kidney length and body weight
(female)
Kidney thickness M
mm
o
oo T
o 8 /’/
404 ° vooo o W o
B o 8 o3 000085 Tm w oo
§ o o 00 @
g 00 20 o0 60 o
o, 8 008 0 o°
oo Cgoo 8 6% o
TR S
£=0.785
p<0.0t
y=0.348 X +24.631
2I0 T 4|0 k’g Body 'weig'\t
Fig. 9. Kidney thickness and body weight
(male)
Kidney thickness °

m > /

r=0.773
»<0.01
y=0.341X +24.537
Body weight
T e
Fig. 10, Kidney thickness and body weight
(female )

REGELEOBFRIL, vy (mm)=0.345x +24.592, i
FRB0.754, fERRER 1 % T CL b iElyRnic

z 3
FoFtlgaciy, MEZEER, vy vERE

W, HEEREFEM I ED DB,

N RIE S B BET 5 #eE, Thoma® (1882)
DEANBCHETH SOND D, TOBEL OREND
B0 2 D5y, 12T OAY « FERCHET S
WEE, AIPBOTL, HE? ORENRH BT T
B5.

Vb BRI BS L C i, Braasch 5
(1938) KIA%E D, ZTDHK, BROPEN IR T
00 Y FE iR T 5 REM L RE L,
Hodson'® (1962) 0#i&Th 5.

MBEBHEABHNC B L Tix, Leopold® (1970)
PERA)T, TDH, 4~50DHE N H B N, =
NODHBERCTHIRAOBF LN E L& T,
Ay - FEEOBH BT % #4513, Haugstved
& Lundberg? (1980) HRHIT, D2~ 3D
BELHDHIBE NP, KB BT D DO FENRD
BEBFHC X5 8BER, BECIHL0NEMTH
5.
RHFBH ARSI LT 5 L%,
ARBEOFITERETHS.

EEEL, SBEOMBHIRRL, BELTW5D
T, RS EEEEMIIHAECEY 5.

Vb RIS OMBEY B 5. il
W, B B EMEY (KUB), IVP o
nephrogram, RI renoscintigram 7 E23FfIfH 5
75, KUB C& Lk & MG GRS, » Rl
KX » CTEE»ZTHAUOEREZRERT. LD
5 %2 IVP, DIP 0oB&iL, EFHOEse X v EH
BROTHC ENRBEEINTVS. Eic, MBI
TR LA EUCERMTH LR, BROME
BRSSP XV HAEO B EX ET 5. RI-
renoscintigram » BRAHFITENR TS5, RI
DORRERME L FEORELXET 2 825 5.

BEBF L, B-mode real time tomography
PRBENRD L2 Tad, FOBRAENERS
i, BIRE 2BROMBREEEL, ERETAGRE
DEFHHETE, LEFEFOHRLE T L.

PlEo X5 B0 BROE R bARRIIL,
real time ultrasonotomography # JGH ULichs, &
DHEC LBHETIE, 77 v VEOEBO BEEHIH
BT HLBERDS. FEELOBEBOWEERRT
XI5 BRV¥FOEER, BETCEND ERTImm
BEOER -\ FBROEE(LN, ofExilE ko
HRRERBEEZ LTS,

FLE « EEROMBER N, —ERHRE— ARy
RFTHz EHARHETHB DT, KL, water bath
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Table 7. Measurements obtained by the author and the values

previously reported

Haugstvedt et al Age 1-5 6-9 10—15Y
(1980) n=9 n=13 n=% n=15

Length  (mm) 57+6.7 76+4.6 82%7.2 98%11.4
Thickness(mn) 26+3.8 36:+3.3 42£3.6  4826.7

Rosenbaum et al Age <iM™M

(1983) — n=10 n=82 n =126 n =64 n =68

Length  (mm) 4.8 55.8 74.8 85.7 96.4
Age  SIM IM<-=12M 1<-=5 5<-=9 0<-=I12V

Author  (1987) n=32 n =26 n=54 n=52 n=63

Length (mm) 50.257.2 56.4+7.8 64.5+7.6 74.0%7.4 88.4%+9.9

Thickness(mm) 26.245.2 27.245.8 28.7+5.8 31.3+3.8 39.0+4.7

X% HE (Lyons 1972)0 2 fH ST fodi,
real time ultrasonotomography 23 &35 LTh bk
FELZOBRBIERIRD X RIn T,

Eihe, ERFEFETIEREYRZR LW,
Haugstvedt & Lundberg ThH 5 Z &L gk Lic.
#Hix, grey scale @ scan converter % FH\ 0%
16 ECOBIE00, KRI66F, HFt46HI0A
%« FEReoOWT, Biflx A i, gi
B KB X VB ECTORE, Bodlis, EBERE
R owTd Bl L7z, Haugstvedt B, Rosen-
baum LOREEL BHEONEHRY LB T 5 &,
Table 7 0Tk { ien. Tichb, RUTHASHR
DERE, BEEXZEEFEOMNEHEL AEOREYR
LTWBH, 1EHUETE, #HoRER, EEoHR
FEXVEEXRLTWAS. 6K, Haugstvedt &
i3, HHRCHTHBFORENNEC, EEXALR
TRVAS, PRk b, HREHAILTHERTS Ld
~, BRELERHLEOBRERZE, v (nm)=3.1x+
60.6 ThHYH, BRELFRELOMMBKIE, y (mm)=
0.42x+33.7 LEML T 5. FEEOHEESL, %£a,
y (mm)=2.987x+55.029, y (mm )=0.407x+28.045
EIRER% O FWRERY 2. SEER (1979 X h
W, BSROMERE, FEXMERHCHREEN ZEA
Efel, mMEEHEL, REROHRIALR X hBE
TRTERN, TRT, FRELEERER LV
2, A—RehY, FECOWTh, AETh-10
EEELTWALZ b, Haugstvedt bl & 2k
DPEE L OEL, BkAL BARAMCHEET % 5K
ZERTH LD EBbhic. —F, Haugstvedt b
i3, BotiMECERE ES LERL, EBIAT
LORVEHELTVSH, EBEOHAKR» O,
ERZEZZBD ORI -1, TOEEY, HOoNsk
B, 46BIEABThH -l LBRTH b0 EE L
bhic.

" E

H£% 148 X b 12gkiE coBR12661, &IE101
B (GF22740) % 5 B EXs LBEHRC XI5
HARTOKROEER BT

1) BoERXMBELLEICRERFTL y (mm)=
2.987x+55.029, #ERIEHHKO. 864, fEfEE<0.01, HE
L, vy (mm)=0.407x+28.045, {HEAFRE0. 879, 1&
BRERC0.01, A L iz v (mm)=0.949x+50.904, 47
BIE$0. 878, fEMRZR<C0.0! OBAFHEAEIIL, EDMHE
PE D,

2) BOEMRLERED BFHRL Y (mm)=1.052x
+26.261, 1HBAGRE0.719, G <001, H & &%
y (ram)=0.139x+17.261, A5EEE0.707, fofRZ<
001, E LT v (mm)=0.345x+24.592, HBEIER
0.754, fERRR<0.01 DEYEMKIIL, EDOMHBEY R
D,

3) ENFoBFEAMcE, HE EHAERR
oY 2F (/9L EPY o

Rietbaicsy, HisE, HBHEHR- - Bzl
PR 3 EHOBE LT E & b, Bl #AYT
EROEMFUER, REEEBER, REAREET/N
RS EolEE), BLUCRECEBNRBEICREN,
LET.

Nk, ARXOBEFE, #3EHRMETRESEREES
1982 Brighton, F41[E B ABFEEY LHREES TBL
THEL .
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