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Studies on the Kidney of the Korean Fetus
I. Morphological Observation
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Table 2. Crown Rump Length

. M+m(M) o+m(o) VEm(V)
1. Bigestsl N HWEHE Mo. Sex [No. | " {mm) (%)
1. WIZeADR RG] GRS Mkt RO 0 2P 4| O 1710000
BB A S B Rl G ERMS 9 | 3|112.58%1.44] 2.494+1.02 2.21::0.90
Table 1a. Matorials. 5| 6182 145.69+1.58 8.96:£1.12 6.1540.77
9 | 23 1148.1142.56] 12.25--1.81] 8.27+1.22
Total
4|5 ]6]7]8] 910 |Tom 6| 8 |77(189.37+1.40 12.2720.99 6.48+0.52
5 1 32 77 77 59 32 10| 228 Q | 57 |187.1841.52| 11.484-1.08 6.14-£0.58
254
69 i 22 1: 1;‘11 1‘;’(1) 22 ;8; 51 7| 8|77 1229.03+1.43 12.57+1.01| 5.4940.44
*F i 9 | 74 |231.00+1.30, 11.1540.92 4.83:0.40
Table 1b. Materials, combined with Tong Chang 8 5 | 59 | 268.3841.42] 10.90+1.000 4.06-20.37
Kim’s data. 9 | 51 | 264.72:£1.43 10.2141.01) 3.86:-0.38
} 4\ 5 6[ 717 8 9 | 10 ’Total o| 5 |32 |204.7521.63 9.20+1.15 3.12::0.39
" O e N L Q |36 |300.39+1.71| 10.2741.21] 3.4240.40
9 5( 50 88 94 71 43 15 366 10| & [10|341.00£2.07 6.55+1.46 1.92:-0.43
34| 11 103 195 212| 149 85 31| 786 ¢ | 10 | 338.304:4.37| 13.73+3.07] 4.0840.91
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Table 3. Body Length Table 4-b. Body Weight, Combined with Tong
Chang Kim’'s data.
ol cox Mo MEmAD | ozm@ | VEmD g
(mm) (mm) (% Mol Sex| No M=+m(M) o+m(g) VE+m(V)
(gm) (gm) (%)
4| & | 1]150:0 5| 6| 74584 6.11) 14.97+ 4.32] 20.07£5.7
Q 150.50-0.44| 0.76-0.31] 0.4840.20 4 : : ‘ . - 79
5| 77.30+ 5.16] 11.534 3.65 14.924.72
5| @ | %2|26.12:62.03 16.55:£2.07 7.66:£0.96 ol sz 70 5
o |23 |295.4404.23) 20.28+2.99 9.00£1.33 5 222. 87| 57.29% 5.56 25.76::2.50
50 | 231.514 8.34| 58.98- 8.34| 25.48-£2.55
6| & |77 |281.86£2.80 2457198 8.72:£0.70 PR
o |57 o3 705035 17724166 6.240.59 6| 8 [107] 4938841160 119.952 8.20) 24.29::1.66
o | 88| 511.95:-13.58127.43+ 9.61| 24.89--1.88
| & |77 342104237 20320164 5.9420.48 Tl oo
o |74 |346.0042.24] 19.28-1.59 5.57+0.46 7 -47£15.60) 169.43+11.03 19.69:41.28
2 | 94| 881.71418.22 176.62--12.88) 20.03:1.46
o| & | 59402374228 17125158 4.2640.39 “Toa [amsoos
o | o1 |399.0742.83 20524208 5134051 8 1429.60--28.60| 252.60£20.22| 17.67-:1.41
9 | 71 | 1367.894:29.02| 244.49+20.52] 17.8741.50
o| & |32|439.2523.01 17,572,200 4.000.50 o108
26 | 451844539 20534240 4502053 0 2 | 1932.13-£52.45] 339.89+-37.00 17.5941.92
9 | 43 | 2102.39+50.72| 332.57435.86| 15.82-1.71
10| & | 10512604755 23.87k5.34 4665104 ~Ts1s0.0057
o |10 |500.0047.01 25.0045.59 5.00+£1.12 10 -64:£79.13) 316.50:£55.95  10.08:+1.78
15 | 3101.33471.13| 275.48-£50.30|  8.88-£1.62
Table 4-a. Body Weight
M+m(M) oxm(o) | VEm(V) ks
Mol sex | No (gm) (gm) (%) / 2000
A 1] 80.00 I
3| 83.83F 5.44 9.42+ 3.85 11.24+4.59 J w00
5 | 8 | 3221624 11.27) 63.74 7.97 20.484:3.69 g
o | 23 | 227.21 11.79 56.56+ 8.34] 24.89:3.67  om
500
o | & | 77| 48370 12.12 106,33 8.57] 21.981.77
o | 57 | 46537 13.82 10430 9.77) 21412210 ]
o | 8 | 77| 815.60 19.58 171.40::13.81| 2027163
‘ | @ | 74 | 884.20: 20.59) 177.15::14.56] 20045165 34
| o | & | 59 |1426.85 36.35) 270.24:£25.71) 19.57£1.80
o | 51 [1356.484 36.56| 261.12£25.86| 19.25£1.91 44
o| & | 32 185155k 4575/ 258.80£82.35 13.981.75 ,
o | 36 [2104.24 58.03) 348.16-41.03| 16.55--1.95 '
Lo| @ | 10 [3095.00::100.94/ 310.2071.38 10.31:£2.31 . . ‘ ‘
¢ | 10 3007.00-£128.79| 407.28491.07] 13.54+3.03 4 5 6 7 8 9 iMoo
N . Fig. 1 : Crown-Rump Length in centimeters.
B 3 BEd WY 2TEHEe geER), #3RE 1: Body Length in centimeters.
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I: Body Weight in grams.
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Table 5-a. Kidney Length
| : )
Mo Side
- ) MzmD | c+m(o) ‘ VEm(™M) |, ] MEm(M) 1 oEm(VD \ VEmV)
| (mm) (mm) (%) (mm) (mm) (%)
4 L 1 9.60 ‘ ! 3 11.65+0.39 0.674+£0.27 5.73+2.34
R 1 110.10 ‘ 3 11.4840.47 0.82+0.33 7.2012.94
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5 L 32 15.23£0.42) 2.354£0.29| 15.46%1.93| 23 15.784+0.40 1.9240.28 12.154+1.79
R 32 15.184+0.43] 2.434-0.30; 16.03+2.00| 23 15.36+0.37 1.7940.26 11.64+1.72
6 L 77 21.374:0.40 3.464+0.28 16.2134-1.31] 57 21.1740.36 2.714£0.25 12.8041.20
R 77 21.8140.38) 3.30+0.27| 15.14%1.22| 57 21.01£0.37 2.82%0.26 13.43+1.26
v L 77 26.42-+0.39] 3.46+£0.28] 13.09L1.06] 74 27.24-0.46 3.95+0.32 14.48+1.19
R 75 25.9040.39] 3.41+£0.27] 13.18+1.08| 74 26.8240.54 4.6640.38 17.33+1.42
8 L 59 33.143-0.57] 4.3540.40| 13.11+1.21} 51 32.814:0.65 4.61:£0.46 14.064-1.39
R 59 32.5040.49| 3.78+0.35| 11.64+41.07| 51 32.284-0.67 4.764-0.47 14.751+1.46
9 L 32 31.504+0.88] 4.97+0.61 13.6141.70] 36 38.174-0.62 3.724:-0.45 9.74+1.15
R 32 35.3740.70] 3.974+0.50 11.234-1.40/ 36 37.03+0.57 3.394-0.40 9.161.08
10 L 10 44.12+0.72)  2.28-+0.51} 5.1441.15 10 40.72+0.80 2.54£0.57 6.24+1.39
R 10 42.1240.88) 2.79+0.63 6.63:&1.48’ 10 38.2840.78 2.4840.55 6.4141.43

Table 5-b. Kidney Length, Compined with Tong Chang Kim’s data.

[ ?
Mo | Side
n M+m(M) | o+m(o) | VEm(V) n ‘ MEtm(M) o+m(o) V+mV)
(mm) (mm) (%) (mm) (mm) (%)

4 L 6 10.34-£0.41}  1.004-0.29 9.67+2.79) 5 10.75+0.64 1.4240.45 13.21+4.18
R 6 10.56+0.27] 0.66+40.19 6.25+1.800 5 10.65+0.66 1.47+0.46 13.80+4.36
5 \' L 53 15.48-4+0.31| 2.271+0.22] 14.66-:1.42] 50 15.9940.27 1.904-0.19 11.88+1.19
| R 53 15.3540.32] 2.33+0.23] 15.18-£1.47] 50 15.6740.27 1.8940.19 12.064-1.21
6 1‘ L 107 | 21.364+0.32 3.284-0.22| 15.3631.05| 88 21.06£0.30 2.8040.21 13.30+1.00
R 107 21.65-£0.30| 3.0740.21] 14.18+0.97] 88 20.9640.30 2.854+0.21 13.60+1.03
- L 118 26.4840.290 3.1240.20| 11.784+0.77| 94 27.29+40.39 3.774+0.27 13.814+1.01
R 116 26.0110.28) 3.04+0.20] 11.694+0.77] 94 29.88+0.45 4.374+£0.32 16.264-1.19
8 L 78 32.941+0.46/ 4.07+£0.33] 12.36+0.99| 71 32.524-0.50 4.18+40.35 12.854:1.08
R 78 32.1240.42| 3.7443.00] 11.64+0.93| 71 31.96+0.52 4.344-0.36 15.38+1.14
9 L 42 36.70+0.72] 4.6440.51| 12.64--1.38/ 43 37.824:0.59 3.90-4:0.42 10.31+1.11
R 42 35.514+0.56] 3.6240.39] 10.25-41.12| 43 36.394+0.56 3.654:0.39 10.03+1.08
10 L 16 42.704-0.82] 3.2740.58| 7.66+1.35| 15 41.26+£0.66 2.564:0.47 6.20£1.13
R 16 41.424-0.70! 2.814+0.50, 6.78-1.20| 15 38.544-0.74 2.86£0.52 7.42+1.35
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Fig. 2 The graphs of three linear measurements.
I: Kidney Length [: Kidney Width [I: Kidney Thickness.
2a: male, 2b: female.
Table 6. Relation between Right and Lift Kidney Length.
L<R L=R L<R
Month Sex No
n (%) n (%) n (%)
4 1 1 (100%)
3 2 (66.671+27.22) 1 (33.33£27.22)
5 32 21 (65.634 8.40) 11 (34.78+ 8.40)
23 15 (65.22+ 9.93) 1 ( 4.35+& 4.25) 7 (30.43+ 9.59)
6 3 77 49 (63.64+ 5.48) 3 ( 3.90+& 2.21) 25 (32.47% 5.44)
Q 57 25 (43.86% 6.57) 4 ( 7.024 3.38) 28 (49.124- 6.62)
" 3 75 53 (70.674 5.26) 2 ( 2.67+ 1.86) 20 (20.67+ 5.11)
Q 74 38 (51.35%4 5.8 2 ( 2.70%& 1.88) 34 (45.95% 5.79)
8 3 59 34 (57.63% 6.43) 3 ( 5.08+ 2.86) 22 (37.294 6.30)
? 51 35 (68.63% 6.50) 16 (31.374 6.50)
9 ] 32 20 (62.50+ 8.56) 2 ( 6.25+ 4.28) 10 (31.25+ 8.19)
Q 36 26 (72.22-F 7.47) 10 (27.78+ 7.4
10 3 10 8 (80.00£12.65) 2 (20.00£12.65)
Q 10 8 (80.00+12.65) 2 (20.00-£12.65)
Total 8-4¢% 540 335 (62.04+ 2.09 18 ( 3.33% 0.7D) 187 (34.63% 2.05)
Table 7-a. Kidney Width
M Sid 8 ?
© TR [ MERGD [ eEm) ] a | MERQD [ oEmly T VEnD
(mm) (mm) Vam(V) (mm) (mm) (%)
4 L 1 6.60 3 6.68+0.32 0.56-4+0.23 8.3143.39
R 1 6.20 3 6.824+0.10 0.174+0.07 2.461+1.01
5 L 32 9.814:0.29 1.65+0.21 | 16.78+2.10 23 9.7340.23 1.114-0.16 | 11.38£1.68
R 32 10.08+£0.33 1.8540.23 | 18.324+2.29 23 10.10£0.25 1.1940.18 | 11.76%£1.73
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6 L 77 13.834+0.26 2.2740.18 | 16.41+1.32 | 57 13.794-0.25 1.9140.18 13.85+1.30
R 77 14.174-0.22 1.9340.16 | 13.63+1.10 | 57 14.1540.26 1.9740.18 13.89+1.30
7 L 77 17.034:0.23 2.0240.16 | 11.85+1.00 | 74 17.68+0.34 2.9540.24 | 16.7041.37
R 75 17.43+0.23 1.96+0.16 | 11.230.91 74 17.734:0.29 2.5240.21 14.2441.17
8 L 59 20.874-0.30 2.33+0.21 | 11.14+£1.03 | 51 20.854-0.40 2.874+0.29 13.75+1.36
R 59 21.3540.31 2.40+£0.22 | 11.23+1.03 | 51 21.354-0.35 2.48+0.75 11.61+1.15
9 L 32 22.60+0.42 2.394:0.30 | 10.57+£1.32 | 36 24.4040.35 2.11+£0.25 8.66+1.02
R 32 23.164-0.44 2.48+0.31 10.70£1.34 | 36 24.784-0.43 2.56£0.30 10.334£1.22
10 L 10 27.7840.75 2.3840.53 8.75+£1.92 10 27.0240.60 1.9140.43 7.06+1.58
R 10 29.60+1.11 3.52:£0.79 | 11.9042.66 | 10 29.00+0.89 2.8140.63 9.69+2.17
Table 7-b. Kidney Width, Combined with Tong Chang Kim’s data.
3 ?
Mo | Side
n M+m(M) ocxm(s) | V+m(V) n M+m(M) o+m(o) VEm(V)
(mm) (mm) | (%) (mm) (mm) (%)
4 L 6 6.841+0.13 0.33+0.10 4.821+1.39 5 6.6140.20 0.454-0.14 6.81£2.15
R 6 6.834:0.25 0.6240.18 9.084-2.62 5 6.61+0.13 0.284-0.09 4.24+1.34
5 L 53 10.01+0.21 1.5240.15 | 15.171.47 | 50 10.1940.18 1.2840.13 12.56+1.26
R 53 10.39+0.19 1.404+0.14 | 13.4741.31 50 10.34+£0.18 1.254-0.13 12.09+1.21
6 L 107 13.8940.20 2.10+0.14 | 15.124-1.03 | 88 13.67-+0.19 1.78+0.13 13.024-0.98
R 107 14.25+0.18 1.88-£0.13 | 13.194+0.90 | 88 14.04-£0.20 1.83+0.14 13.03+0.98
7 L 118 17.24+0.20 2.15::0.14 | 12.4740.81 94 17.63-0.28 2.72+0.20 15.4341.13
R 116 17.60+0.17 2.84+0.12 | 10.453-0.69 | 94 17.76+0.26 2.4840.18 13.9641.02
8 L 78 20.8940.26 2.284+0.18 | 10.424-0.83 | 71 20.7540.30 2.53+£0.21 12.19+1.02
R 78 21.294-0.27 2.391-0.19 | 11.2340.90 | 71 21.044-0.27 2.274:0.19 10.79+£0.91
9 L 42 22.8040.36 2.3540.26 | 10.314-1.12 | 43 24.48+0.32 2.12:£0.23 8.66+0.93
R 42 23.46+0.38 2.44+0.27 | 10.404+1.13 | 43 24.574-0.38 2.49+0.27 | 10.1341.09
10 L 16 27.081+0.63 2.5140.44 9.27+1.64 | 15 26.80£0.49 1.88+0.34 7.01£1.28
R 16 28.284-0.93 3.731+0.66 | 13.19+2.33 15 28.48+0.75 2.9040.53 10.26+1.87
Table 8. Relation between Right and Left Kidney Width.
L>R L=R L<R
Month Sex No
n (%) n (%) n (%)
1 (1000
1 (33.33427.22) 2 (66.674£27.22)
10 (31.25+ 8.19) 3 (9.38+5.16) 19 (59.39+ 8.69)
7 (30.43% 9.59) 16 (69.57+ 9.59)
20 (25.974 5.00) 4 ( 5.1942.53) 53 (68.631% 5.28)
16 (28.07+ 5.95) 1 ( 1.754+1.74) 40 (70.18+ 6.06)
28 (37.334 5.89) 4 ( 5.33+2.59) 43 (57.374 5.71)
30 (40.54+ 5.71) 6 ( 8.11£3.17 38 (51.35+ 5.80)
19 (32.20+ 6.08) 1 ( 1.69+1.68) 39 (66.104 6.16)
16 (31.37=% 6.50) 35 (61.63% 6.50)
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9 32 14 (43.75+ 8.7D) 1 ( 3.1343.08) 17 (53.13%+ 8.82)
36 13 (36.11+ 8.01D 2 ( 5.5643.82) 21 (58.33+ 8.22)
10 3 10 3 (30.00-14.49) 1 (10.001+9.49) 6 (60.001+15.49)
? 10 3 (30.00414.49) 7 (70.00414.49)
Total | a+¢ 540 181 (33.52+ 2.03) 23 ( 4.26+0.87) 336 (62.22+ 2.09)
Table 9-a. Kidney Thickness
Month | Sid ° ¢
X .
onth | Side | MEmD [ oEmee) | Vim(» |, | MEmOD Tokmled [ VARG
(mm) (mm) (%) (mm) (mm) (%)
4 L 1 6.50 \ 6.354-0.26 0.42:£0.19 7.1540.92
R 1 5.90 3 5.78+0.44 0.75+0.31 13.04-£5.32
5 L 32 8.6440.29 | 1.624-0.20 | 18.71+£2.34 | 23 8.85-+0.23 1.12:4+0.17 | 12.64141.86
R 32 8.34+0.28 1.604+0.20 | 18.96+2.37 | 23 8.06+0.21 1.0140.15 | 12.541+1.85
6 L 77 | 12.33+0.22 | 1.95+0.16 | 15.8541.28 | 57 | 11.9840.22 1.6440.15 | 13.68+£1.28
R 77 | 11.444+0.21 | 1.8740.15 | 16.38+1.32 | 57 | 11.07+0.22 1.634£0.15 | 14.76+1.38
7 L 77 | 14.9440.26 | 2.9540.18 | 15.0941.22 | 74 | 14.70£0.28 | 2.43+0.2) | 16.55+1.36
R 75 | 13.9640.24 | 2.0620.17 | 14.7241.20 | 74 | 13.88+0.27 | 2.34£0.19 | 16.84::1.38
8 L 59 | 17.922-0.30 | 2.28+0.21 | 12.7441.17 | 51 | 18.13+0.40 | 2.8840.29 | 15.90£1.58
R 59 | 16.99=0.33 | 2.570.24 15.1141.39 | 51 | 17.17+0.37 | 2.64+0.26 | 15.37£1.42
9 L 32 | 19.3940.44 | 2.23+0.28 | 11.52--1.44 | 36 | 20.9320.42 | 2.5240.30 } 12.03+1.42
R 32 18.66+0.47 2.644+0.33 | 14.17+£1.77 | 36 19.924:0.35 2.12+£0.25 10.64+1.25
10 L 10 | 23.6240.63 | 1.98--0.44 | 8.38%-1.87 | 10 | 21.40£0.93 | 2.93£0.66 | 13.7143.07
R 10 22.184-0.49 1.5440.34 6.924+1.55 10 20.204-0.92 2.9240.65 14.46+3.23
Table 9-b. Kidney Thickness, Combined with Tong Chang Kim'’s data.
Month | Sid é ¥
t i }
onth | SIde |\ I TNEM(ND | oEm(s) | VEm(V) MEmQM) | oEm@@) | VEmWV)
(mm) (mm) (%) (mm) (mm) (%)
4 L 6 5.534-0.36 | 0.87-:0.25 | 15.73-£4.54 5.854-0.46 | 1.0340.33 | 17.61£5.57
R 6 5.5040.32 | 0.7940.23 | 14.364-4.15 5.39--0.42 | 0.94:0.30 | 17.444£5.52
5 L 53 8.90+0.21 | 1.5540.15 | 17.42£1.69 | 50 9.1340.19 | 1.363-0.14 | 14.9041.49
R 53 8.60+0.16 | 1.2040.12 | 13.95+1.35 | 50 8.56£0.19 | 1.37+0.14 | 16.004+1.60
6 L | 107 | 12.2440.18 | 1.9140.13 | 15.6041.07 | 88 | 11.9240.18 | 1.6920.14 | 14.18%=1.21
R | 107 | 11.64=£0.17 | 1.8040.12 | 15.46+1.06 | 88 | 11.12:£0.17 | 1.5840.12 | 14.21£1.07
7 L | 119 | 14.974£0.19 | 2.0840.14 | 13.8940.90 | 94 | 14.88+£0.25 | 2.39%0.17 | 16.061.17
R 116 14.02+0.18 1.9540.13 | 13.9140.91 94 14.1240.24 2.294-0.17 16.2241.18
8 L 78 | 18.1340.26 | 2.33+0.19 | 12.85+£1.03 | 71 | 17.76+£0.32 | 2.69+0.23 | 15.1541.27
R 78 | 17.1840.28 | 2.50+0.20 | 14.55:+1.16 | 71 | 16.88:£0.29 | 2.4310.20 | 14.40+£1.21
9 L 42 | 19.7340.36 | 2.3240.25 | 11.761.28 | 43 | 20.47:0.40 | 2.61£0.28 | 12.75%1.37
R 42 | 18.9040.38 | 2.49+0.27 | 13.1741.44 | 43 | 19.74£0.33 | 2.17£0.23 | 10.99£1.19
10 L 16 22.984-0.58 2.30+0.41 | 10.01+1.77 15 22.3810.76 2.954-0.54 | 13.184:2.41
R 16 | 23.0540.54 | 2.1740.38 | 9.41+£1.66 | 15 | 21.08+0.79 | 3.05+=0.56 | 14.47+2.64
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Table 10. Relation between Right and Left Kidney Thickness.
L>R L=R L<R
Month; Sex No
n (%) n (%) n (%)
4 Fy 1 1 (100D
Q 3 3 (200D
5 3 32 17 (53.134% 8.82) 2 ( 6.251+4.28) 13 (40.634 8.68)
23 19 (82.61+% 7.90) 4 (17.39+ 7.90D
6 3 77 57 (74.03% 5.00) 4 ( 5.1942.53) 16 (20.784% 4.62)
? 57 45 (78.95+ 5.40) 2 ( 3.51£2.47) 10 (17.54+ 5.04)
7 5 75 55 (73.33% 5.11) 4 ( 5.33%£2.59) 16 (21.33+ 4.73)
? 74 53 (71.624 5.24) 1 ( 1.3541.34) 20 (27.03+% 5.16)
8 3 59 35 (59.32+ 6.40) 6 (10.174£3.93) 18 (30.51% 5.99)
51 38 (74.51% 6.10) 1 (1.96£1.90) 12 (23.53+ 5.94)
9 3 32 18 (56.25+ 8.78) 3 ( 9.38+5.16) 11 (34.38+ 8.40)
? 36 21 (58.33+ 8.22) 1 ( 2.78+2.74) 14 (38.89+ 8.13)
10 3 10 8 (80.00+12.65) 2 (20.00+12.65)
? 10 5 (50.00-:15.81) 5 (50.00-£15.81)
Total | &-+¢ 540 375 (69.44-+ 1.98) 24 ( 4.4440.89) 141 (26.11+ 1.89)
Table il-a. Kidney Weight
Month | Sid i i
ORI T T MM | vEm() | VEM( | o | MEm®D | eEzm@ | VEm®W
(gm) (gm) (%) (gm) (gm) (%)
4 L 1 0.21 3 0.304:0.10 | 0.164-0.07 | 55.03::22.47
R 1 0.21 3 0.314:0.10 | 0.16-:0.07 |55.031+22.47
5 L 31 0.71+0.07 | 0.39240.05 | 55.18-:7.01 | 23 0.694:0.04 | 0.204:0.03 |29.494 4.35
R 31 0.714£0.07 | 0.3924:0.05 | 54.2016.90 | 23 0.66-:0.04 | 0.21::0.03 {32.274 4.76
6 L 77 1.924£0.10 | 0.88£0.07 | 45.27£3.70 | 56 1.81£0.10 | 0.7540.07 |41.734 3.94
R 77 1.88+£0.10 | 0.85-0.07 | 45.27+3.65 | 57 1.7940.09 | 0.7040.07 |39.294 3.68
. L 77 3.4340.13 | 1.1040.09 | 32.12+2.59 | 73 3.5840.13 | 1.0820.09 | 30.144-2.50
R 77 3.334£0.12 | 1.034-0.08 | 31.0542.50 | 72 3.44£0.14 | 1.172£0.10 |34.05-+2.84
8 L 59 6.1940.25 | 1.95+0.18 | 31.42:+2.89 | 51 5.9940.31 | 2.230.22 | 37.00+3.66
R 59 5.99£0.23 | 1.74£0.16 | 29.044:2.67 | 51 5.96+0.27 | 1.964+0.19 |32.86+3.25
9 L 32 8.16-0.39 | 2.23+0.28 | 27.32+3.42| 36 9.44+0.35 | 2.09£0.25 |22.17+ 2.61
R 32 7.80£0.35 | 1.9940.25 | 25.54+3.19 | 36 9.0740.31 | 1.884-0.22 | 20.72+ 2.44
10 L 10 | 13.40:£0.59 | 1.8540.41 | 13.7743.08 | 10 | 11.864-0.66 | 2.09--0.47 |17.64% 3.94
R 10 | 12.98+0.54 | 1.70::0.38 | 13.12:+£2.93 | 10 | 11.3040.67 | 2.1240.48 |18.79+ 4.20
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Table 11-b. Kidney Weight, Combined with Tong Chang Kim’s data.
Month | Sid i i
t
omth ) ST T MEM(MD | oim(e) | VEM( | o | MEmQD [ ome) [ VEmW)
(gm) (gm) (%) (gm) (gm) (%)
4 L 6 0.2440.02 | 0.06£0.02 | 25.53+£7.37 | 5 0.254+0.07 | 0.15+0.05 |60.00418.97
R 0.22:40.02 0.06£0.02 | 27.274:7.87 5 0.261+0.06 0.144-0.04 |53.85417.03
5 L | 52 0.7740.05 | 0.360.04 | 46.75+£4.58 | 50 0.791+0.04 | 0.274£0.03 |34.18% 3.42
R | 52 0.76--0.05 | 0.36--0.04 | 47.37+4.65 | 50 0.7740.03 | 0.24£0.02 | 31.17% 3.12
6 L | 107 | 1.93+£0.09| 0.8830.06 | 45.60+3.12 | 87 2.024-0.08 | 0.77£0.06 |38.12%+ 2.89
R | 107 | 1.89-£0.08 | 0.8040.05 | 42.33+£2.89 | 88 2.024-0.08 | 0.74:£0.06 |36.631+ 2.76
7 L | 118 | 3.482-0.10 | 1.06::0.07 | 30.464-1.98 | 93 3.64--0.12 | 1.11:£0.08 | 30.494 2.24
R | 118 3.38+0.09 | 0.97+0.06 | 28.70£1.87 | 92 3.524-0.12 | 1.15£0.08 |32.67% 2.41
8 L 78 6.220.21 1.88-+0.15 | 30.231+2.42 | 71 5.8240.23 1.98+0.17 | 34.02+ 2.85
R | 78 5.8640.20 | 1.73£0.14 | 29.524+2.36 | 71 5.754-0.21 | 1.76£0.15 |30.61% 2.57
9 L 42 8.4140.33 | 2.16+0.24 | 25.6842.80 | 43 9.143-0.32 | 2.124:0.23 |23.194 2.50
R | 42 8.09--0.32 | 2.06+0.22 | 25.464+2.78 | 43 8.8340.29 | 1.91-£0.21 |21.63+ 2.33
10 L 16 | 12.72+0.66 | 2.6540.47 | 20.85+£3.69 | 15 | 11.92£0.49 | 1.8840.34 |15.77+ 2.88
R 16 | 12.30+£0.54 | 2.174:0.38 | 17.644+3.12 | 15 | 11.2540.51 | 1.9940.36 | 17.69+ 3.23
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Fig. 3 Curves of the Kidney Weight (]) and Relative Kidney Weight (1)
3a: male, 3b: female.
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Table 12. Relation between Right and Left Kidney Weight.
’ L>R L=R L<R
Month Sex No
| n (%) n (%) n (%)
4 3 1 1 (100%)
? 3 3 (100%)
5 5 31 13 (41.94+ 8.86) 9 (29.03+ 8.15) 9 (29.03% 8.15)
Q 23 8 (34.78+ 9.93) 12 (52.174+10.42) 3 (13.04% 7.02)
6 3 77 23 (42.86% 5.64) 21 (27.27+ 5.08) 23 (29.87+ 5.13)
Q 56 25 (44.64-4 6.64) 16 (28.57+ 6.04) 15 (26.79+ 5.92)
7 3 75 46 (61.33%+ 5.62) 11 (14.67£ 4.09) 18 (24.00= 4.93)
Q 72 40 (55.56+ 5.86) 7 ( 9.72+ 3.49) 25 (34.72+ 5.16)
8 3 59 34 (57.63+ 6.43) 6 (10.17+ 3.93) 19 (32.20+ 6.08)
@ 51 26 (50.98+ 7.00) 4 ( 7.84=+ 3.76) 21 (41.18+ 6.89)
9 3 32 19 (59.38+ 8.68) 1 € 3.13+ 3.08) 12 (37.50% 8.56)
Q 36 21 (58.33+ 8.22) 4 (11.11+ 5.24) 11 (30.56-= 7.68)
10 3 10 6 (60.00£15.49) 4 (40.00415.49)
Q 10 6 (60.00+15.49) 4 (40.00+15.49)
Total | 84+9 536 277 (51.68+ 2.16) 95 (17.72+ 1.65) 164 (30.60-+ 1.99)
Table 13. Kidney Volume.
. 3 Q
Month | Side | ——Nrrmthy [ oxm@ | VEm() | 5 | MZm(h | ozm(e) | VEmW
(cc) (G (%> (co) (co (%>
1 L 1 0.25 0.3540.08 | 0.14+0.06 |39.71+£16.23
R 1 0.20 3 0.29+0.05 | 0.0840.03 |28.77-411.74
5 L 29 0.71£.007 |  0.38£0.05 | 53.93£7.08 | 23 0.660.04 | 0.212£0.03 |31.83+ 4.69
R 29 0.704:0.07 | 0.364:0.05 | 50.574-6.64 | 23 0.66£0.04 | 0.1940.03 |29.48+ 4.35
¢ L 68 1.874£0.09 | 0.76::0.07 | 40.72+£3.49 | 48 1.6940.08 | 0.53+0.05 | 31.184- 3.18
R 68 1.80220.09 | 0.77-:0.07 | 42.644-3.66 | 48 1.63£0.07 | 0.514+0.05 |31.474 3.21
7 L 54 3.14220.14 | 1.00220.10 | 31.894£3.07 | 43 3.2340.15 |  0.99-£0.11 | 30.524 3.29
R 54 2.9240.12 | 0.8720.08 | 29.7142.86 | 43 3.154£0.15 | 1.014£0.11 |32.03% 3.45
8 L 29 5.63:4+0.31 | 1.652-0.22 | 29.2943.85 | 25 4.7540.26 | 1.2830.18 | 26.98+ 3.82
R 29 5.504-0.30 | 1.61-:0.21 | 29.2043.83 | 25 4.76+£0.25 | 1.2630.18 | 26.51+ 3.75
9 L 18 6.9040.42 | 1.802-0.30 | 26.09+-4.35 | 13 8.2540.51 1.8440.36 | 22.274- 4.37
R 18 6.734£0.42 | 1.794:0.30 | 26.60+£4.43 | 13 8.104:0.49 | 1.7530.34 | 21.56+ 4.23
10 ‘ L 2 | 12.85 4 | 10.50&=1.15 | 2.29+0.81 |21.83+ 7.72
i R 2 | 11.90 4 | 10.80£1.22 | 2.44-0.86 |22.564 7.98
Table 14. Relation between Right and Left Kidney Volume.
I.>R L=R L<R
Month Sex No
n (%) n (%) n (%)
4 3 1 1 (100%)
Q 3 1 (33.33£27.22) 2 (66.67427.22)
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13 (44.83%+ 9.20
11 (45.83410.15)

8 (27.59% 8.30)
3 (12.50+ 6.75)

17 (27.42% 5.67)
16 (33.33+ 6.80)

18 (29.03%+ 5.77)
10 (20.84+ 3.86)

7 (12.96k 4.57
7 (16.28+ 5.63)

11 (20.374 5.48)
17 (39.53+ 7.46)

6 (20.69+ 7.52)
9 (36.00+ 9.60)

7 (24.14% 7.95)
8 (32.00% 9.33)

1 ( 556+ 5.30)

8 (44.44+11.7D

2 (15.38410.00) 4 (30.77+12.8D

3 (75.004:21.66)

91 (25.63+ 2.32) 97 (27.32+ 2.3D)

5 5 29 8 (27.59% 8.30)
@ 24 10 (41.674:10.05)
6 5 62 27 (43.55 6.30)
Q 48 22 (45.83+ 7.19)
7 ) 54 36 (66.67+ 6.42)
Q 43 19 (44.19+ 7.57)
8 3 29 16 (55.17+ 9.24)
Q 25 8 (32.003 9.33)
9 3 18 9 (50.00411.79)
Q 13 7 (53.85413.82)
10 3 2 2 (100%)
Q 4 1 (25.00--21.66)
Total | &+ 2 355 167 (47.04% 2.65)
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Fig. 4 Curves of Indices.
Ia: Index of Kidney Length to Body Length of Male.

Ib: Index of Kidney Length to Body lLength of Female.

Ila: Index of Width to Length of Male Kidney.
IIb: Index of Width to Length of Female Kidney.
IIla: Index of Thickness to Length of Male Kidney.
IlIb: Index of Thickness to Length of Female
Kidney.
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Table 15. Index of Kidney Length to Body Length.
. 8 Q
Month | Side n M:i:m(M) U:tm(a') Vj:m(v) a Mim(M) a:tm(a) V:!:m(V)
(%) (%) (%) (%) (%) (%)
4 L 1 6.73 3 7.28+0.22 0.391+0.16 5.294:2.16
R 1 6.40 3 7.22+0.28 0.484-0.20 6.624+2.70
5 L 32 7.03+0.14 0.811+0.10 | 12.52+1.44 | 23 6.961+0.17 0.8240.12 11.75+1.73
R 32 6.94+0.15 0.87+0.11 | 12.46+1.56 | 23 6.8340.13 0.6340.09 9.27+1.37
6 L 77 7.57+0.11 0.9940.08 | 13.10+1.06 { 57 7.43+0°11 0.844:0.08 11.27+1.06
R 77 7.39+0.11 0.9940.08 | 13.404+1.08 | 57 7.39+0.12 0.8140.08 10.951+1.03
7 L 77 7.7240.09 0.83+£0.07 | 10.6940.86 | 74 7.82+0.12 1.01+0.08 12.92+1.06
R 75 7.534+0.09 0.80:£0.07 | 10.63+£0.87 | 74 7.72+0.14 1.20+0.10 15.574+1.28
8 L 59 8.28+0.13 0.96+0.09 | 11.57+1.07 | 51 8.19+0.14 0.98-£0.10 11.98+4-1.19
R 59 8.084:0.11 0.864-0.08 | 10.6940.98 | 51 8.06+0.14 1.0110.10 12.48+1.24
9 L 32 8.361+0.19 1.064-0.13 | 12.70+1.59 | 36 8.43+0.13 0.77+0.09 9.18+1.08
R 32 8.09+0.16 0.8940.11 | 10.94+1.37 | 36 8.19+0.11 0.634+0.07 7.65:£0.90
10 L 10 8.64+0.18 0.57+£0.13 0.57+1.47 10 8.15-+0.18 0.57+0.13 6.98+1.56
R 10 8.2140.17 0.544+0.12 6.531+1.46 10 7.644+0.19 0.614-0.14 7.95+1.78
Table 16-a. Index of Width to Length of Kidney.
5 | o)
Mo Side
n M+m(M) o+m(o) Vi+m(V) n MEtmM) o+m(o) VEm(V)
(%) (%) (%) (%) (%) (%)
4 L 1 65.35 3 57.17+2.32 4.20+1.64 7.03+2.87
R 1 64.58 3 59.50+1.96 3.40+£1.39 5.72+2.34
5 L 32 64.504:1.27 7.19+£0.90 | 11.14+1.39 | 23 61.65+1.17 5.62£0.83 9.11+£1.34
R 32 67.00£1.20 6.81+0.85 | 10.17X£1.27 | 23 66.0041.20 5.75+£0.85 8.7114+1.28
6 L 77 64.87+0.70 6.10+0.49 9.404+0.76 | 57 65.261+0.81 6.1440.58 9.4140.88
R 77 67.4940.71 6.190.50 9.1740.74 57 67.86+0.79 5.9440.56 8.754-0.82
7 L 77 ‘ 64.784-0.60 5.25+0.42 8.104:0.65 74 65.134+0.96 8.22+0.68 12.621-1.04
R 75 | 67.8920.64 5.5240.45 8.13+0.66 74 66.49+1.26 10.811+0.89 16.264-1.34
8 L 59 62.6610.80 6.09+0.56 9.7240.90 51 63.9741.25 8.90+0.88 13.914+1.38
R 59 65.86+0.73 5.63+0.51 8.39+0.77 | 51 66.611-0.98 6.991+0.69 10.50+£1.04
9 L 32 62.44-+1.34 : 7.57+£0.95 | 12.12+£1.52 | 36 64.22+0.85 5.13£0.60 7.98+0.94
R 32 65.5340.84 | 4.76£0.60 7.26+0.91 36 67.1741.08 6.48+0.76 9.65+1.14
10 L 10 62.50+1.60 5.05+1.13 8.08%1.81 10 66.50+1.30 4.11+0.92 6.18+1.38
PR 10 70.2042.60 : 8.2441.84 | 11.73+2.62 10 75.6042.87 9.071+2.03 11.994:-2.68
Table 16-b Index of Width to Length of Kidney, combined with Tong Chang Kim's data.
Sid 3 g
Mo. ide . MEmVD ‘ oEmCo) VEm(V) n | MEmQD o+m(o) V+m(V)
(%) (%) (%) (% (%) (%)
4 L 6 65.73+2.51 J 6.15+1.78 9.3642.70 5 61.9042.97 6.63+2.10 10.714+3.39
R 6 70.60+1.60 I 3.91£1.13 5.54-£1.60 5 62.904:3.36 7.514+2.37 11.944:3.76
5 L 53 | 64.37+0.99 1 7.24+0.70 | 11.25-£1.09 50 64.011+1.05 ‘ 7.40+0.74 11.5611.16
R 53 67.29+1.00 7.30£0.71 | 10.85+1.05 50 66.311+0.84 5.93£0.59 8.94+0.98
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6 L |107 65.26+0.58 5.9940.41 9.18--0.63 | 88 65.100.61 5.701+0.43 8.760.66
R 107 67.614-0.54 5.62H-0.38 8.31£0.57 | 88 67.3710.61 5.73:£0.43 8.511+0.64
7 L | 118 65.32+£0.56 6.50-+£0.39 9.264-0.60 | 94 ‘ 64.83+0.77 7°4440.54 | 11.48+0.84
R 116 68.09-40.49 5.29+0.35 7.704+0.51 | 94 66.62+1.04 | 10.1040.74 15.16+1.11
8 L 78 63.2610.66 5.794:0.46 9.15+0.73 | 71 63.924:1.00 8.40+0.70 13.14£1.10
R 78 66.4210.68 6.011+0.48 9.054+0.72 | 71 66.3540.82 6.954-0.58 10.47+0.88
9 L 42 62.57+£1.15 7.474+0.82 | 11.9441.30 43 64.304+0.77 5.054:0.54 7.8540.85
R 42 66.12+1.08 6.98+0.76 | 10.56-=1.15 | 43 67.8441.00 6.531+0.70 9.63:+1.04
10 L 16 63.314:1.08 4.321+0.76 6.82+1.21 15 67.47+1.23 4.781+0.87 7.08+1.29
R 16 68.25+1.77 7.074-1.25 | 10.36+1.82 15 74.404:2.47 9.56+1.75 13.024-2.38
Table 17-a. Index of Thickness to Length of Kidney.
3 Q
Mo. | Side
n M+Em(M) o+m(o) VE+m(V) a MEtmM) oc+m(o) V+m(V)
(%) (%) (%) (%) (%) (%)
4 L 1 64.36 3 54.5041.88 3.254+1.33 5.971+2.44
R 1 61.46 3 50.17£3.54 6.12+2.50 | 12.2044.98
5 L 32 56.37+1.16 6.52+0.82 | 11.57+1.45 | 23 56.17+1.18 5.664+0.83 10.0741.49
R 32 56.0240.98 5.5610.70 9.9241.24 | 23 52.8711.48 7.1041.05 13.434-1.98
6 L 77 58.08+0.70 6.1740.50 | 10.62+0.86 | 57 56.65+0.72 5.44+0.51 9.601+0.90
R 77 55.8740.86 7.531+0.61 | 13.4841.09 | 57 53.444-0.82 6.2140.58 11.614-1.09
7 L 77 56.66+0.81 7.10+0.57 | 12.53+1.01 74 53.934:0.95 8.2140.67 15.21+1.25
R 75 54.36+0.77 6.65+0.54 | 12.23+£1.00 | 74 52.3241.11 9.511£0.78 18.184+1.49
8 L 59 | 54.214£0.97 | 7.38+0.68 | 13.61+1.26 | 51 55.0440.98 6.981+0.69 12.68+1.26
i R 59 1 53.29+0.93 ‘ 7.10-+0.65 | 13.32+1.23 | 51 53.354:0.83 5.9240.59 11.64+1.15
9 L 32 53.50+0.98 ‘ 5.51+0.69 | 10.31:41.29 | 36 55.061+1.16 6.93:0.82 12.581+1.48
R 32 52.69-+1.07 6.030.75 | 11.44+1.43 | 36 54.141£1.02 6.10£0.72 | 11.264+1.32
10 L 10 53.3041.71 5.30+1.21 | 10.11%+2.26 | 10 52.40+2.12 6.7241.50 12.8242.87
R 10 52.60+£1.06 | 3.3510.75 6.374+1.42 10 52.4042.20 6.954-1.56 13.271+2.97
] ’ i
Table 17-b. Index of Thickness to Length of Kidney, combined with Tong Chang Kim's data.
. E Q
Month | Side T TMERQD | oEm@ VEmV) a | MEmOD | otm(e) Vim(V)
(%) (%) (%) (%) (%) (%)
4 L 6 53.89+4.57 | 11.19+£3.23 | 20.76+5.99 5 54.3012.28 5.09£1.61 9.57+2.96
R 6 53.084+4.24 | 10.3943.00 | 19.5745.65 5 50.1043.38 7.55+2.39 15.07+£4.77
5 L 53 56.961.01 7.38+0.72 | 12.96+1.26 | 50 56.94+0.92 6.514£0.65 | 11.43+1.14
R 53 56.02+0.82 5.98+0.58 | 10.67-£1.04 | 50 53.9010.92 6.541+0.65 12.13+1.21
6 | L |107 57.6010.56 5.814+0.40 | 10.09+0.69 | 88 56.4610.56 5.3040.40 9.39+0.71
R {107 55.144-0.69 7.10+0.49 | 12.884+0.88 | 88 53.58+£0.59 5.52£0.42 | 10.30+0.78
7 L |118 56.4440.58 6.3240.41 | 11.204£0.73 | 94 54.5240.81 7.874+0.57 14.4441.05
R 116 54.09+40.58 6.28+0.41 | 11.61+0.76 | 94 53.154+0.91 8.801:0.64 16.56+1.21
8 L 78 55.09+0.70 6.14+0.49 | 11.15+0.89 | 71 54.58+0.83 6.981+0.59 12.7941.07
R 78 54.3040.79 7.0240.56 | 12.93+1.04 | 71 53.0810.74 6.2610.53 11.7940.99
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9 L 42 53.861£0.88 5.68+0.62 | 10.60+1.16 | 43 54.2641.05 6.904+0.74 12.72+£1.37
R 42 53.2940.88 5.704+0.62 | 10.70+1.17 | 43 53.611+0.92 6.06-+0.65 11.10+£1.20
10 L 16 53.94:+1.26 5.0240.89 9.31+1.65 | 15 56.07+£2.00 7.7341.41 13.7942.52
R 16 52.504+1.04 4.15+0.73 7.90%£1.40 | 15 54.3341.67 6.48+1.18 11.934+2.18
Table 18 a. Index of Kidney Weight to Body Weight.
5 Q
Mo. i
O | S\ MEmaD [ oEme) [ VER | [ MERGD | oZm@) | VEmW
(%) (%) (%) (%) (%) (%)
4 L 1 0.26 0.344-0.10 0.1740.07 51.944:21.20
R 1 0.26 0.33+0.10 0.17£0.07 { 50.304-20.54
5 L 31 0.33+0.03 0.184+0.02 | 53.31+6.77 | 23 0.30-£0.01 0.0640.01 | 19.004.280
R 31 0.3340.03 0.1940.02 | 56.06+7.12 | 23 0.30+0.01 0.05+0.01 15.254:2.25
6 L 77 0.40+0.02 0.134+0.01 | 33.5042.70 | 56 0.38-£0.02 0.134+0.01 | 33.4243.16
R 77 0.38+£0.01 0.124+0.01 | 31.594+2.55 | 65 0.3710.01 0.10+0.01 26.4242.50
7 L 77 0.4040.01 0.094:0.01 | 22.284+1.80 { 73 0.414-0.01 0.10+0.10 23.83+41.97
R 77 0.38£0.01 0.09£0.01 | 22.84+1.84 | 72 0.40+0.01 0.10+0.10 | 26.263-2.19
8 L 59 0.44+0.01 0.114£0.01 | 24.7242.28 | 51 0.4540.02 0.124£0.01 29.9742.97
R 59 0.43£0.01 0.10=0.01 | 23.01+2.12 | 51 0.444-0.02 0.1140.01 25.694-2.54
9 L 32 0.45-£0.02 0.11+£0.01 | 24.224+3.03 | 36 0.464-0.02 0.0940.01 20.2242.38
R 32 0.4240.02 0.104+0.01 | 22.861+2.86 | 36 0.43240.01 0.0740.01 16.40+1.93
10 L 10 0.444+0.02 0.074+0.02 | 15.16+3.39 10 0.404:0.02 0.07+£0.02 17.50:4-3.91
R 10 0.42:0.01 0.054+0.01 | 10.82+2.42 10 0.384-0.02 0.05+£0.01 13.46+£3.01
Table 18-b. Index of Kidney Weight to Body Weight, combined with Tong Chang Kim's data
& @
Mo. | Side i ‘
n M+m(M) o+m(o) V+mdV) n | M+m(M) o+m(¢) V+m(V)
(%) (%) (%) i (%) (%) (%)
|
4 ‘ L 6 0.294-0.02 0.061+0.02 | 20.69+5.97 5 0.2840.07 0.16£0.05 57.14£18.07
R 6 0.2740.02 0.064:0.02 | 22.22+6.41 5 ’ 0.294-0.06 0.1440.04 48.284+15.27
5 L 52 0.34+0.02 0.15+0.01 | 44.124+4.33 | 50 0.34-20.01 0.0940.01 | 26.47+£2.65
R 52 0.3440.02 0.161+0.02 | 47.06+4.61 | 50 0.34+0.01 0.074£0.01 20.594-2.06
6 L |107 0.39+0.01 0.12+£0.01 | 30.77+2.10 | 87 0.3940.01 0.11:£0.01 28.214-2.14
R 107 0.38+£0.01 0.11+0.01 | 28.9541.98 | 87 0.38+0.01 0.094-0.01 23.68+1.80
7 i L | 118 0.424-0.01 0.0940.01 | 21.43+1.39 | 93 0.42+0.01 0.09:4£0.01 21.4341.57
R | 118 0.3940.01 0.14+0.01 | 35.90+2.34 | 92 0.41-£0.02 0.14-£0.01 | 34.1542.52
8 L 78 0.44+0.01 0.11+0.01 | 25.00+£2.00 | 71 0.43£0.01 0.11+0.01 25.58+2.15
R 78 0.43+0.02 0.1340.01 | 30.234-2.42 | 71 0.43£0.02 0.13+0.01 30.234:2.54
9 L 42 0.45+£0.02 : 0.1040.01 | 22.22+2.42 | 43 0.4540.01 0.09-£0.01 20.00-2.16
R 42 0.4240.01 0.091+£0.01 | 21.43+£2.34 | 43 0.4240.01 0.08£0.01 19.05+£2.05
10 E L 16 0.4140.02 0.08+0.01 | 19.5143.451 15 0.4140.02 0.07+0.01 17.07+3.12
i R 16 0.4110.02 0.0640.01 | 14.6342.59 | 15 0.39£0.01 0.05£0.01 12.824+2.43
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Table 19. Boundary of the Kidney Lobes.
distinct indistinct
Mo. Sex T R T l R
n (%) n (%) n_ (%) n (%)
4 3 0 0 1 (100%) 1 (100%)
Q 1 (33.33+27.22) 1 (33.33+£27.22) 2 (66.671+£27.22) 2 (66.67+£27.22)
5 3 13 (50.00% 9.8D 14 (50.004= 9.45) 13 (50.00£ 9.81) 14 (50.00% 9.45)
Q 14 (58.334-10.05) 12 (54.55410.63) 10 (41.67£10.05) 10 (45.45+10.63)
6 5 50 (75.76%& 5.27) 46 (68.67+ 5.67) 16 (24.244+ 5.27) 21 (31.344 5.67)
{ 34 (69.39+ 6.58) 33 (70.21+& 6.67) 15 (30.61+ 6.58) 14 (29.29+4 6.67)
7 [ 40 (71.43% 6.04) 38 (70.37+ 6.2 16 (28.57+ 6.04) 16 (29.63% 6.21)
{ 34 (79.07% 6.20) 32 (82.05L 6.15) 9 (20.93+ 6.20) 7 (17.954 6.15)
8 ) 22 (28.57+ 7.75) 19 (73.084 8.70) 6 (21.43% 7.75) 7 (26.924 8.70)
Q 17 (73.91% 9.16) 17 (77.27+ 8.94) 6 (26.09+ 9.16) 5 (22.73+ 8.94)
9 3 13 (72.224+10.56) 11 (68.75--11.59) 5 (27.78410.56) 5 (81.25411.59)
{ 11 (78.57£10.97) 8 (72.73£13.42) 3 (21.43£10.97) 3 (27.274-13.42)
10 3 1 (50.00£35.36) 1 (50.00435.36) 1 (50.00£35.36) 1 (50.00+35.36)
Q 2 (50.00425.00) 2 (50.00425.00) 2 (50.004-25.00) 2 (50.001+25.00)
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Table 20. Number of the Kidney Lobes.
3 )
Month|Side
a | MmO | otm@ | VEm(V) | n | MmO { s+m(@ | Vim(V)
4 | L 1 9.0 2 8.0
R| 1 8.0 2 9.5
5 L 31 12.34:0.6 3.1%0.4 25.343.2 23 11.6+0.6 2.61+0.4 22.8+3.4
R | 31 12.440.6 3.5::0.5 28.4+3.6 23 10.7:£0.5 2.240.3 20.5:3.0
¢ | L] 74 17.9:£0.6 5.0-£0.4 28.1+2.3 53 14.9:-0.5 3.440.3 23.14-2.2
R 74 17.51+0.6 4.940.4 27.9+2.3 55 14.640.5 3.44+0.3 23.0+2.2
s 1L 7 17.940.7 5.740.5 31.642.6 74 17.1+0.5 4.640.4 27.04:2.2
R| 75 17.60.6 4.8+0.4 27.542.2 74 16.6+0.5 4.530.4 27.34+2.2
g | L| 5 18.9:+0.8 6.240.6 32.9+3.0 50 17.6+0.6 4.5+0.5 25.642.7
R | 58 18.0-£0.7 5.740.5 31.54+2.9 50 18.040.8 5.44-0.6 30.2£3.2
9 | L] 31 18.5+1.1 6.04:0.8 32.444.1 35 17.940.9 5.240.6 28.943.5
R | 32 18.5%1.0 5.840.7 31.1£3.9 36 {7.7£0.7 4.540.5 25.4+3.0
0 | L] 10 19.6+£2.3 7.3+1.6 37.248.3 10 16.74+1.3 4.240.9 25.24-5.6
R| 10 19.24+1.4 4.3+1.0 22.4+5.0 10 16.74+1.5 47411 28.3+6.3
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Table 21. Distribution of Kidney Lobes.
No. of 4 ‘ 6 7 8
3 ¢ 8 ¢ l 8 5 ? 3 Q 5 9 2 | Freq
b TL[RIL|R|LIR[L]R L]R|L[R[L]R|L|R | L]R|L|R LIR|L|R L|RL
5 1 [ | 1
6 1 1
7 111 1)1 5
8 1 3/211/3 1 1 1 1 14
9 |1 1 313|5/1 134 1{2 25
10 5/814(5] 1} 114|313} 42|5{1(3!3(1]|2 3 58
11 6536 5 54/815, 4l9/8/4|4/ 115|111 2 87
12 1/3{2/2/3] 2 263[3| 54!5(8|5[3|1]/3!112!3 2 70
13 212 112013477 34[3|3|6|5|5(2/4/2]|3 2 92
14 2 4]11 5 7/5/6/8/1008(3/3/5(3|5(2/2/5]2 1 92
15 21211 71058 (3| 6/6|6[]1]2(3[8(2/6/4/4 1 90
16 21211 3 25419 89/9{7(5|5(1/3|2/4]4 1 88
17 11 9 715|714 63|8!13[316 2|2 2|6 80
18 11 5 35[|1|5| 3/5{214(4!6 413211 58
19 1 3 42 3] 5/3/6|1]2|3]¢2 112 43
20 4 41 4| 341 (5/4/213|3|1/1]3 43
21 11 5 31|22 6/2{4i1|3]3 1]1(3]1 1 42
22 3 42)1|5] 43[5(3]1]1/4}1]2!1 41
23 31 6| 203|1/5/1|311 111 2 31
24 i1 1] 33{2(1|2/1/2/2]1]1 22
25 2 1]3 2i1]2]3]1 111(1]1 19
26 2111 1 3 1 10
27 3 1113 1 1{2 12
28 1 2 3
29 2 2 2 1)1 111 10
30 1 1)1 4
31 2 1 1 4
32 2 1 3
33 11 2
34 1 1 1 3
35 1 1
36 1 1 2
37 0
38 0
39 1 2
40 0
41 0
42 0
43 1 1
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Table 22. Relation between Right and Left Kidney Lobe Number.
L > R L = R L < R
Month Sex No
n( %) n( %) n( %)
4 3 1 1(100)
? 2 1(50.004-35.36) 1(50.004-35.36)
5 3 31 9(29.03-:8.15) 7(22.58+£7.51) 15((48.39+8.98)
Q 22 12(54.55+£10.63) 5(22.734+8.94) 5(22.7348.94)
6 5 73 36(49.3245.81) 9(12.334:3.85) 28(38.36£5.69)
Q 53 27(50.941+6.87) 11(20.75£5.57) 15(28.3046.19)
7 [ 74 38(5.13545.81) 9(12.163.80) 27(36.4945.60)
5% 74 43(58.1145.74) 7(9.46£3.40) 24(23.434:5.44)
8 3 58 32(55.1746.53) 8(13.7944.53) 18(31.03+6.08)
e 50 22(44.00+7.02) 4(8.0043.84) 24(48.0047.07)
9 3 31 16(51.61:8.98) 2(6.45+4.41) 13(41.93+8.86)
Q 35 17(48.57+£8.45) 1(2.861-2.82) 17(48.57+8.45)
10 2 10 4(40.004:15.49) 6(60.00:15.49)
Q 10 5(50.00+15.81) 1(10.0049.49) 4(40.004-15.49)
Total t+9 1 524 i 262(50.00+2.18) 65(12.441.44) 197(37.604£2.12)
Table 23. Axis Line of the Kidney.
\ straight intermediate curved
Mo. | Sex
| L | R | L R L R
5 3 1(3.45+3.39) | 2(7.144.87) |13(44.83+:9.24) 13(46.439.43) {15(51.72+9.28) | 13(46.43+£9.43)
Q 1(4.35-+4.25) 4(17.39-47.90) | 14(60.87+10.18) 13(56.5210.34)| 8(34.78-+9.93) | 6(26.09+9.16)
6 3 2(2.9942.08) 3(4.41+2.49) | 23(34.33£5.80) 29(42.65+6.00) | 42(62.69£5.91) 36(52.9446.50)
Q 2(4.26+2.95) | 4(8.70+4.16) |21(44.68-£7.25) | 20(43.48£7.31) 24(51.064+7.29) | 22(47.83£7.37)
7 3 [11(20.00i5.39) 20(37.74-6.66) | 43(78.1745.57) | 33(62.26+6.66)
@ 2(4.7643.29) |13(30.23:t7.00) 14(33.33+7.27) | 30(69.7747.00) | 26(61.907.49)
8 3] 3(10.71+£5.84) | 4(14.81+6.84) 25(89.29+5.84) | 23(85.19+6.84)

Q@ 3(11.54+6.27) | 3(12.00+6.50) 23(88.46+6.27) | 22(88.00-:6.50)

9| © ’ | 2(11.76+7.8D) | 2(11.76::7.81) | 15(88.247.81) | 15(88.24:7.81)

g 1(7.69+7.39) 1(7.69+£7.39) |12(92.31+7.39) 12(92.314+£7.39)
10 3 2(100% 2(100%)

2 4(100%) 4(100%)
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Table 24. Convexity of the Anterior and Posterior Surfaces.
Anterior, distinct Both, eaqual Posterior, distinct
Mo. | Sex L R — L R L R
n (%) n (%) n (%) n (%) n (%) n (%)
4 3 1(100%) 1(100%)
Q 1(33.33+27.22)| 3(100%) 1(33.334-27.22) 1(83.33427.22)
5 3 17(58.62+9.15) |22(78.574+7.75) | 6(20.69+7.52) 3(10.7145.84) | 6(20.697.52) 3(13.0447.02)
Q@ 117(73.91£9.16) 119(86.36=7.32) | 3(13.04+7.02) 2(9.09£6.13) | 3(10.7145.84) | 1(4.5544.44)
6 3 |41062.12+5.97) | 50(75.76:5.27) | 11(16.67+4.59) | 10(15.15+4.41) | 14(21.21+3.13) 6(9.09+4-3.54)
¢ | 23(51.11£7.45) | 33(71.74::6.64) |12(26.67£6.59) | 7(15.2245.30) | 10(22.22-4-6.20) 6(13.0445.00)
7 S | 38(70.73+6.21) | 41(80.39+5.56) | 5(9.264-3.95) 5(9.80£4.16) |11(20.37:5.48) | 5(9.80--4.16)
@ 24(57.14+7.63) | 29(67.4447.15) | 4(9.52+4.53) 7(16.28+5.63) | 14(33.3347.27) 7(16.284-5.63)
8 & | 19(65.524-8.83) | 21(75.00+8.18) | 2(6.90+4.71) 4(14.29+6.62) | 8(27.59+8.30) | 3(10.71+5.84)
¢ | 15(60.00:9.80) | 18(75.0048.84) | 3(12.00+6.50) | 4(16.6747.61) | 7(28.0048.98) 2(8.3345.64)
9 8 112(66.6711-09)| 14(82.35+9.25) | 3(16.67£8.79) | 2(11.76+:7.81) | 3(16.67+8.79) 1(5.8845.70)
? 8(61.54+13.49); 8(61.54413.49)| 1(7.69+7.39) 4(30.77£12.81)| 4(30.77:12-81) | 1(7.69-47.39)
10 8 2(100%) 2(100%)
¢ 2(50.00£25.000| 3(75-00-+21.66) 1(25.00+21.66); 2(50.00£25.00)
Table 25. Relation between Upper and Lower Poles.
Upper Pole, larger Both, eaqual Lower Pole, larger
MO. Sex L R L R L R
n (%) n (%) n (%) n (%) n (%) n (%)
4 3 1(100%) 1(100%)
¢ 3(100%) 2(66.6727.22) 1(33.33427.22)
5 & | 25(86.21£6.40) | 24(85.71£6.61) | 3(10.3445.65) | 3(10.71%5.84) | 1(3.45+3.39) 1(3.57+3.51)
@ 22(91.67£5.64) | 21(87.504+6.75) | 1(4.17+4.08) 1(4.174-4.08) 1(4.174-4.08) 2(8.33+5.64)
6 3] 55(80.88+4.77) | 36(53.736.09) | 8(11.7743.91) | 15(22.3945.09) 5(7.351+3.16) | 16(23.88+5.21)
¢ 133(70.21£6.67) | 29(63.04::7.12) | 8(17.02+5.48) | 7(15-22+45.30) | 6(12.77-+4.87) 10(21.7446.08)
7 & | 37(67-27£6.33) | 39(75.00£6.01) | 12(21.824+5.57) | 6(11-54+4.43) | 6(10.9144.20) 7(13.46+4.73)
? 127(64.29£7.39) | 25(62-50+7.65) | 7(16.67+5.75) | 3(7.504+4.16) 8(19.0546.06) | 12(30.00£7.25)
8 & | 18(64.2949.06) | 19(61.294:8.75) | 6(21.434+7.75) | 6(19.35+7.10) | 4(14.294+6.61) 6(19.354+7.10)
¢ | 15(60.00-:9.80) | 13(56.52-£10.34)] 5(20.0048.00) | 4(17.3947.90) | 5(20.0048.00) 6(26.094-9.16)
9 & 11(61.114-11.49)| 13(72.224+10.56) 1(5.5625.30) 1(5.56+5.30) 6(33.33+11.09)| 4(22.22+9.80)
? 110(83.33£10.76)| 10(71.43+12.08)| 2(16.67+10.76)| 2(14.29+9.35) 2(14.29+9.35)
10 S 1(50.00-£35.36)| 2(100%) 1(50.00+35.36)
Q 3(75.00£21.66)| 3(75.004+21.66) 1(2500:!:21.66); 1(25.004+21.66)
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Table 26—(1). Author’s data, compared with other investigator's data.
(A) Kidney Length (mm) (B) Kidney Width (mm)
Mo. | Side Kim | Ichido | KUBO"| Nagata | [T 0t0- ’ Kim_| Ichido | K20 | Nagata | Tat0"
(1963) | (1958) | (jga7y | (1987 | (1g31) | (1963) | (1958) | (g7 a93? | o1
L | & | w03 10.69 5 6.84 6.25
¢ 10.75 | 10.00 ® 6.61
4 14.2 5.3 6.40
R 3 1056 |(3.AMD | 1504 5 6.83 6.38
e 10.65 Q 6.61 |(3.4M)
L 3 15.48 17.95 3 10.01 8.63
¢ 15.99 Q 10.19
5 20.9 19.0 14.0 9.00
8 15.35 3 10.39
R | © 16.75 9.15
Q 15.67 19-2 Q 10.34 101
L 3 21.36 24.33 3 13.89 12.17
Q 21.06 Q 13.67
6 25.0 | 22.9 14.3 | 11.10
R 3 21.65 93.33 B 14.25 12.92
Q 20.96 Q 14.04
L 3 26.48 39.93 3 17.24 16.71
Q 27.29 Q 17.63
7 28.9 | 27.7 18.7 13.50
5 26.01 3 17.60
R | © 28.93 16.64
? 26.88 30-1 Q 17.76 15:5
L 3 32.94 35.89 3 | 20.89 19.41
? 32.52 Q 20.75
8 30.7 | 31.1 20.6 | 15.40
R 3 32.12 35.77 3 21.29 19.81
@ 31.96 ? 21.04
L | & | 3670 39.00 o | 2280 19.65
@ 37.82 9 24.48
9 32.6 | 34.4 22.1 16.10
R | ¢ | 3551 38.00 S ) 2346 22.50
? 36.39 35.6 Q 24.57 181
Ly & 4270 43.10 & | 2108 25.04
? 41.26 Q 26.80
10 38.4 19.30
R 3 41.42 40.89 3 28.28 95.11
¢ 38.54 ? 28.28
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(Continued.)

o grh. BEEE £l ke adn & 5 g

) (C) Kidney Thickness (mm) (D) Kidney Volume (cc)
Mo. | Side Kim Ichido |Kunitomo| Nagata [ Totokoro Kim Hakui | Tatokoro
1963 | (1958 | (193D | 193n) | (193D a9 | 92 | (93D
L |3 5.53 181 5 0.25
Q 5.85 5.2 % 0.35
4 S 7.4 0.47
9 5.39 e 0.29
L |3 8.90 7,06 5 0.71 0.44
Q 9.13 | Q 0.66
5 12.3 9.8 1.22
R | © 860 7.06 S 0.70 0.48
9 8.56 | 9 0.63
~ 106
L ifzg 10.00 A R T
. o 1.69
6 10.6 12.1 2.12
R | O | 1164 10.17 6 1.80 1.28
9 112 | 9 1.63
L g i:‘z; 12.00 2 3.14 2.98
. 4 3.23
7 15.0 13.7 3.40
R g ij‘;; 11.33 8 2.92 2.87
i 9 3.15
- 15.2
L 2 1?;2 13.27 g 5.63 5.91
: Q 475
8 17.2 15.4 4.88
R | B 17.18 13.41 3 5.50 5.85
¢ 16.88 | 9 476
L g ;z'jj 19.88 g 6.90 7.88
. 9 8.25
9 18.2 16.9 6.39
R 2 i:gz 13.82 2 6.73 7.83
. 8.10
- 18.4 ~
L | 8 | 2298 _— 5 | 1285 10.56
9 | 22.38 9 | 1050
10 19.8 9.35
R | 8 | 2305 17.22 5 | 11.90 10.08
s | 2108 2 | 1080
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Table 26-(3). (Continued.)
R — Kidney Weight
Mo. | Side ® Kidney Weight (8 » Body  Index.
Kim(1963) Schulz Emery | Ichido | Hakui [Kunitom| Nagata [Tatoko- Kim |Jackson
(1962) (1950) | (1958) | (1942) lo (1937)] (1937) {ro(1931) (1963) | (1909
L 6 lo2d| 4 0.27 5 0.29| 0.39
s 2 10.25 0.16 Q 0.28 | 0.41
(3.4M) 0.48 —
R 8 022 o 0.26 5 0.27 | 0.38
¢ | 0.26 ? 0.29 | 0.39
L 8 [ 077] 4 42 059 | 0.88 3 0.34 | 0.47
Q | 0.79 Q 0.34| 0.4
5 2.00 | 1.31 :
R 8 |076] o 3.9 0.68 | 0.8 3 0.34 | 0.44
¢ | o077 ? 0.34| 0.44
1.45
L | & |18 5| 80 172 | 2.58 6| 039] 043
¢ | 2.02 ¢ 0.39 | 0.42
6 225 | 216 [~
R | 8 |18 o | o1 1.37 | 2.43 5! 038} 043
¢ | 2.02 ? | 0.38 1 0.2
L 6 |348| 5 | 130 314 | 421 5 0.42 | 0.54
R 9 | 3.64 Q 0.42 | 0.44
7 11.0 4.55 3.54
L 5 13381 o | 130 305 | 4.24 5 0.39 | 0.53
R Q | 3.52 Q 0.41| 045
4.38
L 8 |622| 5 | 170 6.06 | 6.58 5 044 0.52
R Q | 5.82 Q 0.43| 0.46
8 13.9 5.23 5.05
L & | 58| o |17.0 508 | 6.75 5 0.43| 0.52
R Q | 5.7 Q 0.43 | 0.44
L | 3 |81 5 |20 824 | 9.05 &) 045) 050
2 | 914 Q 0.45
9 19.5 6.91 6.65
R | & |80 o |20 827 | 8.8 5| 042 049
9 | 883 Q 0.42
3 |12.72 7-53 5 0.41
L : 5 | 30.0 10.88 | 12.72 : 0.34
9 |11.92 Q 0.41 | 0.50
10 23.5 9.81
R | & [1230] o | 280 1055 | 12.75 3| o041| 087
¢ [11.25 Q 039 | 0.56
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Table 26-(4).

(Continued.)

(G) Number of Kidney Lobe (H) Length-Thickness Index (DD Length-Width Index
Mo. | Side Kim Ichido Yr:;':' Kim(%)| Tatokoro Kim Tatokoro
(1963) (1958) (1963) 931 (1963) (193D
(1927)
L ) 9.0 42 3 53.89 3 65.73
Q 8.0 11.14 Q 54.30 Q@ 61.90
4 52.1 45.1
R 3 8.0 (3.4M) 44 o 53.08 ) 70.60
} 0 9.5 ¢ 50.10 Q 62.90
| 2 ~
CL o) 12.3 49 3 56.96 ) 64.37
? 11.6 ? 56.94 Q 64.01
5 51.5 47.3
R 3 12.4 40 e} 56.02 ¢} 67.29
) 10.7 Q 53.90 Q 66.31
16.90
L 3 17.9 40 3 57.60 3 65.26
@ 14.9 Q 56.46 Q 65.10
6 52.8 48.4
R 3 17.5 45 o] 55.14 & 67.61
) 14.6 Q 53.58 Q 67.37
L 3 17.9 38 ) 56.44 8 65.32
2 17.1 Q 54.52 Q 64.83
7 49.4 48.7
R ) 17.6 30 o) 54.09 o 68.09
2 11.6 Q 53.15 1 66.62
16.23 -
L 3 18.9 36 o) 55.09 [} 63.26
Q 17.6 ? 54.58 ? 63.92
8 49.5 49.5
R ] 18.0 39 ) 54.30 ) 66.42
@ 18.0 Q 53.08 1 66.35
L 3 18.5 392 ) 53.86 ) 62.57
@ 17.9 Q 54.26 Q 64.30
9 49.1 46.8
R S 18.5 31 ) 53.29 [ 66.12
) 17.7 @ 53.61 Q 67.84
16.68
L 3 19.6 30 3] 53.94 o 63.31
Q 16.7 @ 56.07 ? 67.47
10 51.6 50.3
R 3 19.2 31 3 52.50 8 68.25
? 16.7 Q 54.33 ¢ 74.40
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- ABSTRACT

Studies on the Kidney of the Korean Fetus
1. Morphological Observation
Tae Suk Kim, M.D.
Department of Obstetrics and Gynecology
Deportment of Anatomy
College of Medicine. Seoul National
University.
(Director : Prof. Sae Jin Rha)

Author observed morphologically and stastically the
kidneys of 542 (5288, 2254) Korean Fetuses and g
otthe conclusion as follows:

1. Among the three kinds of the linear measurements:
kidney length, kidney width and kidney thickness, the
kidney length is the largest and kidney thickness is
the smallest.

The average means of three measurements increased
gradually with the constant ratios as the fetal age
proceeded.

2. Until the 5th month of fetal age kidney weight
and kidney volume increased slowly, from the 5th
month to 7th month rather rapidly and after that
more rapidly.

3. The index of kidney length to body length
increased very slowly as the fetal age proceeded, and
this indicate that the kidney length developed a little
more rapidly than the body length.

4. The indices of width to length and thickness to
length of the kidney were almost constant through
the entire fetal period.

5. The index of kidney weight to body weight
increased very slowly as the fetal age proceeded, and
this fact indicate that the kidney weight developed
more rapidly than the body weight.

6. The boundaries of the kidney lobes were distinct
during the 6th— 9th fetal months and rather indistinct
during the 4th, 5th and 10th fetal months.

The number of the lobes of each kidney was 16~
17 in average.

7. There was no sexual difference.

8. The difference between the right and left sides
was not so conspicuous but in general length of left
kidney, width of right kidney, thickness of left kidney
and weight of left kidney were greater than that of

the opposite side.
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9, Concering the racial differences, the size of the
Korean fetus kidney is quite same as the Japanese
but smaller than the European.
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