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A Morphological Study on the Kidney of Korean Fetuses
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Table 1. Monthly Distribution

T Sex
Month ——_ 3 e
N 5 2
¥ 21 27
Vi 30 31
Vi 41 20
Vil 19 20
X 10 7
X 6 5
Total 132 112
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Table 2.  Length of Kidney (mm)
Sex ) - 4
Month n Side | M+m(M) | o+m(e) | VE+m(V) n M+mM) | o+m(s) | V+£m(V)
it 5 L 10.494:0.46; 1.043:0.33] 9.904:3.13 2 9.404:0.81} 1.154:0.58] 12.231:6.12
R 10.651+0.31} 0.69:£0.22| 6.474-2.05 9.4040.95| 1.3540.68 14.364:7.18
v 21 L 15.854:0.46] 2.1040.32] 13.244-2.04 27 16.16:+0.36) 1.8610.25 11.504:1.56
R 15.61+0.47| 2.164:0.33] 13.8242.13 15.944-0.34] 1.7630.24| 11.044-1.50
Wi 10 L 21.3540.51] 2.78+0.36{ 13.034-1.68 31 20.86-:0.53f 2.9410.37) 14.101+1.79
R 21.254-0.43] 2.334:0.30; 10.98+1.42 20.83+0.52] 2.90+0.37] 13.9041.77
Vi 41 L 26.59-0.37| 2.35:£0.26] 8.86-+0.98 20 27.504+0.67| 2.9910.47] 10.871+1.72
R 26.214-0.34| 2.214:0.24! 8.424-0.93 26.73:4-0.68] 3.04+0.48| 11.37+1.80
Vi 19 L 32.331+0.68 2.981+0.48 9.224:1.50 20 31.7840.59] 2.65-4-0.42f 8.34::1.32
R 30.93:4:0.77] 3.34--0.54] 10.79:+1.75 31.134:0.64| 2.851-0.45 9.16:+1.45
K 10 L 37.354:0.99 3.12:40.70] 8.36::1.87 7 36.04+1.15{ 3.0340.81] 8.414:2.25
R 35.954:-0.65] 2.054:0.46] 5.69+1.27 33.1141.20) 3.1740.85 9.5742.56
X 6 L 40.0041.17] 2.864-0.83( 7.1742.07 5 42.354:0.99, 2.224:0.70] 5.241-1.66
R 40.254-0.99) 2.43:4:0.70{ 6.03+1.74 39.0541.56] 3.48:+1.10] 8.9242.82
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Table 3. Width of Kidney (mm)
Sex 3 Q
Month n Side | M+m(M) | o+m(o) | VEm(V) n ME+mM) | oxm{e) | Vim(V)
v 5 L 6.89£0.16] 0.354:0.11{ 5.06-4-1.60, 9 6.50+0.35] 0.494+0.25 7.56-+3.78
R 6.954-0.29] 0.6610.21] 9.4542.99 6.300.03] 0.044:0.02] 0.651:0.32
v 21 L 10.35640.27| 1.254-0.19] 12.094-1.87 27 10.5840.25] 1.2840.17| 12.05+1.64
R 10.8740.29] 1.354:0.21} 12.384:1.91 10.55:4:0.24] 1.2740.17| 12.044:1.64
Wi 30 L 14.05+:0.28] 1.5541.20; 11.00%1.42 31 13.464:0.27; 1.49-4-0.19) 11.0641.41
R 14.474-0.32| 1.7340.22| 11.964:1.54 13.854-0.27)  1.524:0.19] 10.974-1.39
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1 it L | 17.63£036 2.324026 13.1941.46) oo | 17.45+036 1.5910.25 9.13:1.44
R | 17.9240.24 155£0.17 8.634:0.95 17.88:£0.51| 2.3040.36 12.85:42.03
I 19 L | 20.96::0.48 2.11::0.34 10.08:1.63] ,o | 20.53+020 1.29:0.20] 6.29::0.99
R | 21.0940.54 2.364:0.38 11.2041.82 20.23::0.29] 1.314:0.21] 6.4841.02
K 10 L | 23.4540.66 210047 8.9342.00 24.89::0.36| 0.94::0.25] 3.78t1.01
R | 24.4040.56 1.764-0.39] 7.20£1.61 23.474:0.65| 1.7240.46| 7.34:1.96
X 6 L | 25.9240.94 2.3040.66] 8.87:2.56 26.35::0.78| 1.7440.55 6.60:2.09
R | 26.0840.66 1.6240.47 6.20%1.79 26.85::1.12| 2.510.79] 9.36:£2.96
Width of Kidneyx100 _,
Table 4. Length of Kidney (/2
Sex 5 Q
Month n Side | M+m(M) | od+m(o) ViAm(V) n MItm(M) | ¢t+m(o) Vi+m(V)
V 5 L | 65.80:£3.01| 6.74:2.13 102443.24| , | 69.00:£2.80 3.96:1.98 5.74::2.87
71.80+4.40; 9.83:£3.11] 13.6944.33 68.004-6.35| 8.984:4.49] 13.214:6.60
v o1 L | 6417160 7.31£1.13 1140£1.76) ,, | 66.02156] 8.13=1.11 12.31::1.68
R | 67.74::1.74] 7.9641.23) 11.751:1.81 66.58-£1.17| 6.07:£0.83 9.12:+1.24
W 50 L | 6627::1.02) 5594072 B.44:£1.09] o | 64.81:£0.86 4.79:061 7.404:0.94
R 67.931-0.68) 3.74140.48 5.51:4:0.71 66.484-0.93] 5.20+0.66] 7.821+0.99
" sl L | 66.32£1.16] 7.404:0.82 11.16+1.23| , | 63.70:£0.82 3.66:0.58 5.74:-0.91
R | 68.46:40.75 4.8240.53 7.0540.78 67.104£1.53  6.83::1.08 10.18+1.61
- 19 L | 6511097 4.2440.69 6.51£1.06) o | 63.80156 6.971.10] 10.93+1.73
R | 68.1611.61] 7.03£1.14| 10.32:41.67 65.70-£1.53| 6.82::1.08 10.39-+1.64
X 10 L | 63.00:£2.26 7.134159 11.324£2.53) . | 64.43+1.73 4.59+1.23 7.124:1.90
R | 68.0041.29] 4.084:0.91 6.0041.34 71.2942.10| 5.57::1.49| 7.81:£2.09
X 6 L 64.6710.84| 2.05:£0.59] 3.18::0.92 5 69.40-42.41] 5.4031.71] 7.7712.46
R | 65.0040.91] 2.24::0.65 3.44::0.99 69.004:4.02) 9.00:2.84] 13.04-:4.12
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Table 5. Thickness of Kidney (mm)
Sex 5 ?

Month n Side | M+m(M) | ot+m(e) | V+m(V) n M+m(M) | odm(o) | VEm(V)
v 5 L 5.3440.37f 0.82:40.26| 15.39::4.87 2 5.1040.85 1.20::0.60] 23.50411.75
R 5.424-0.38| 0.8540.27] 15.72:£4.97 4.80-+£0.63] 0.904:0.45]18.714 9.36
v 21 L 9.3040°30] 1.37:40.21} 14.751-2.28 27 9.36+0.27] 1.49:10.19( 14.984: 2.04
R 8.874+0.26! 1.21+0.19] 13.59:+-2.10 8.994-0.27 1.424-0.19} 15.82+ 2.15
W 30 L 12.0240.33) 1.78+0.23] 14.83%1.91 31 11.8040.30] 1.664-0.21{ 14.084 1.79
R 12.1740.27] 1.48:£0.19] 12.14+:1.57 11.22:4:0.26) 1.47-4:0.19 13.094: 1.66
Vi 41 L 14.914+0.27| 1.734:0.19} 11.611%1.28 20 15.534+-0.47| 2.114:0.33] 13.574- 2.15
R 14.1240.28| 1.78:4-0.20] 12.59:4-1.39 15.034+0.41} 1.83::0.29| 12.21+ 1.93
Vi 19 L 18.80+0.54] 2.374-0.38] 12.56912.04 20 16.804+0.41] 1.8340.29) 10.88+ 1.72
R 17.7824:0.50{ 2.17-£0.35 12.184-1.98 16.134-0.35] 1.574+0.25 9.71+ 1.54
K 10 L 20.80-£0.72| 2.28--0.51] 10.97:£2.45 7 18.114-0.60] 1.594-0.43| 8.78& 2.35
R 19.65--0.55 1.754:0.39] 8.92::-1.99 18.824+-0.83| 2.15+40.59{ 11.63+ 3.11
X 6 L 21.924+0.98 2.414-0.69] 10.97-3.17 5 24.354:0.79] 1.771-0.56] 7.25: 2.29
R 24.50--0.93] 2.28-1:0.66/ 9.3112.69 22.854+1.11] 2.47--0.78 10.83+ 3.42

' Thickness of Kidney X100
Table 6. Length of Kidney (%>
Sex ] ?

Month n Side | Mtm(M) | otm(o) VA4m(V) n M+mM) | otm(o) VAEm(V)
v 5 L 51.801-4.98| 11.13-£3.52| 21.481+6.79 2 54.0044.93] 6.98-3.45| 12.9216.46
R 51.40+4.74] 10.6043.35{ 20.62+6.52 50.004-2.08| 2.94+1.47] 5.89:£2.94
v 21 L 57.8611.85| 8.45--1.30| 14.61::2.25 o7 57'59--1.36] 7.094-0.96| 12.3141.68
R 55.95--1.44| 6.5821.02] 11.761+1.82 54.7841.13| 5.893-0.80] 10.7611.46
W 30 L 56.47-+0.83] 4.554-0.59] 8.06-1.04; 31 56.104-0.90| 5.02--0.64] 8.9541.14
R 53.274+0.99] 5.43+40.70{ 10.19+1.32 53.844-0.71) 3.95-:0.50{ 7.3440.93
W 41 L 56.024-0.70] 4.47--0.49] 7.984-0.88 20 56.704-1.33] 5.95:+£0.94] 10.49-4-1.66
R 53.5940.86] 5.514-0.61] 10.28+1.14 56.20--1.05| 4.714-0.75| 8.39+1.33
i 19 L 57.84+1.22| 5.33+0.87| 9.22+1.50 20 53.40-4-1.53] 6.84:1.08) 12.80+2.02
R 57.42-£1.32 5.76--0.93| 10.03+1.63 52.4041.57| 7.024-1.11 13.404-2.12
X 10 L 55.004+1.91) 6.041-1.35] 10.98+2.46) 7 50.14-+1.92| 5.084-1.36| 10.13£2.71
R 55.20--1.23| 3.90--0.87] 7.07£1.58 57.0041.97| 5.21-+1.39] 9.131%2.44
X 6 L 55.00+1.68 4.124-1.19) 7.50+2.16 5 63.40:£1.29| 2.88--0.91] 4.5511.44
R 52.3342.13| 5.22+1.51] 9.971-2.88 58.20-1.19 2.65--0.84] 4.5611.44
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Table 7. Weight of Body (gm)

Sex ] ?

Month n M+m(M) o4+m(o) V+m(V) n M+m(M) g+m(o) ViAm(V)

I\ 5 7350+ 7.24] 16.19% 5.12 22.0216.96] 2 67.50-t 14.11) 19.95:k 9.98) 29.561-14.78
¥ 21 | 231.90+& 9.62| 44.10+ 6.80 19.01+2.93) 27 | 235.184 11.69| 60.73% 8.27] 25.82+ 3.51
Y 30 | 520.00% 26.68) 146.124-18.86 28.1043.63|| 31 | 597.60-k 22.99) 127.97+16.25 214134 2.72
Vi 41 | 888.401 25.30( 162.02317.89 18.24+2.01) 20 | 872.50% 38.99] 174.3627.57 19.98% 3.16
i 19 {1438.15+ 49.80, 217.08+35.22 15.094-2.45] 20 11397.00% 43.10] 192.744-30.48| 13.804 2.18
X 10 [2190.00+135.50, 428.49--95.81 19.57+4.38| 7 [2092.90L 89.37] 236.45£63.12] 11.30%+ 3.02
X 6 [3216.701-121.14] 296.731-85.66 9.224-2.66) 5 [3290.001130.82] 292.52492.50, 8.89+ 2.81
Table 8. Weight of Kidney (gm)
Sex 3 Q
Month n Side | M+tm(M) | o+m(o) V4m(V) n M4+m(M) | ¢+m(o) V+m(V)

W 5 L 0.24:£0.03(  0.064:0.02| 24.04--7.60 2 0.184:0.07]  0.10:£0.05| 56.554-28.27
R 0.224-0.03 0.06-0.02{ 26.284-8.31 0.204:0.01) 0.0240.01) 10.22-+ 5.11
V 21 L 0.85+0.07) 0.30£0.05 35.41-+5.46 27 0.8710.06] 0.294:0.04{ 33.20+ 4.52
R 0.841:0.06] 0.294-0.05! 34.8415.38 0.8740.05] 0.24+0.03; 28.024- 3.81
o L 1.96+0.13] 0.694:0.09| 35.041-4.52 2.40+0.12| 0.664-0.08) 27.611+ 3.51

kil 30 31
R 1.904:0.12 0.66-£0.09 34.67--4.48 2.454+0.11] 0.6340.08| 25.474- 3.23
Wi 41 L 3.58+0.13] 0.824:0.09| 22.8712.53 20 3.88:40.27] 1.18+0.19} 30.551 4.83
R 3.48-+0.13]  0.86::0.10] 24.65-+-2.72 3.8040.23] 1.04:£0.16| 27.31+ 4.32
Vi 19 L 6.33:+:0.38] 1.63+0.27| 25.82+4.19 20 5.3840.24] 1.0540.17/19.524- 3.09
R 5.46-+-0.37| 1.61:£0.26] 29.494-4.78 5.2340.20] 0.894-0.14] 17.024 2.69
X 10 L 9.2040.53] 1.691:0.38] 18.364.10 7 7.6140.58( 1.544-0.41;20.31:4- 5.43
R 9.003:0.64) 2.0124:0.45 22.3415.00 7.61:0.63] 1.68+0.45) 22.064 5.89
X 6 L 11.50-+1.06f 2.61:0.75] 22.6616.54 5 12.0540.59) 1.32::0.42) 10.94+- 3.46
R 11.1740.98] 2.404-0.69] 21.5046.21 11.5540.75 1.691-0.53| 14.59+ 4.61
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Weight of Kidney X100

Table 9. ~  Weight of Body (%)
| Sex ] ]
Month | n Side | Mtm(M) | otm(@ | Vem(v) | n | Mm@ | o4+m@ | V+m(V)
N 5 L 0.30::0.03) 0.06::0.02] 20.09£6.35] o 0.204-0.06|  0.09--0.05| 44.91422.46
R 0.2740.03]  0.0740.02 26.60+8.41 0.244-0.01]  0.0140.00| 3.40% 1.70
v o1 L 0.36:£0.02 0.08:£0.01] 23.45:4:3.62) o, 0.374-0.02]  0.084-0.01| 22.38+ 3.05
R 0.3540.02] 0.09::0.01| 24.68+3.81 0.3740.02  0.082-0.01) 21.41+ 2.91
" 30 L 0.38:0.01 0.07:£0.01| 18.34+:2371 g4 0.404-0.01]  0.06--0.01| 16.02 2.03
R 0.3740.01]  0.0740.01] 19.81:£2.56 0.392:0.01|  0.06:0.01] 16.01+ 2.03
i " L 0.46:£0.01]  0.06:0.01) 13.78::1.52) o 0.44-0.02  0.07--0.01 16.96-- 2.68
R 0.404-0.01] 0.07+0.01| 16.78+1.85 0.444-0.02]  0.08-0.01{ 18.64+ 2.95
W 19 L 0.44::0.02] 0.1040.02] 22.06::3.58] o 0.394:0.01)  0.06.001{ 15.17+ 2.40
R 0.424-0.02]  0.093:0.01] 20.874:3.39 0.384-0.01]  0.054:0.01| 13.62 2.15
X 10 L 0.43+0.01 0.04::0.01] 9.53+2.13] 0.374:0.03| 0.07-4-0.02| 18.39+ 4.91
R 0.424-0.01]  0.05:4-0.01] 11.24:£2.51 0.384-0.03| 0.09::0.02| 23.54+ 6.29
X 6 L 0.37:£0.03 0.07:£0.02| 18.61:537) 0.434-0.02] 0.06--0.02] 13.01+ 4.11
R 0.384-0.03]  0.07:0.02 17.72::5.12 0.40H-0.03| 0.063-0.02| 14.89+ 4.71
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Abstract

A Morphological Study on
the Kidney of Koraen Fetuses

Dong Chang Kim, M.D.

Dept. of Anatomy, College of Medicine,
Ewhe Womans Unsversity

Dept. of Anatomy, College of Medicine,
Seoul Nationa! University

< Director: Prof. ISVIa;ungJigok 1{22 >

A morphological study was made on the kidney of
Korean fetuses 244 cases (male 132, female 112) from
the 4th to the 10th fetal month including the length,
width, thickness, weight of the kidney and supplemen-
tary body weight.

1) The length, width and thickness of the kidney
increased gradually as the fetus grew, but in the
increasing rate, the length had the most rapid growth.
while the thickness had the slowest rate.

2) No significant sexual differences were revealed,
however, it seems that the male's increasing rate
always led the female.

3) In comparing the right and left kidney, the left
one showed higher value than the right one in the

length and weight which had a higher increasing rate
than the width and thickness in growth. This result
would be effected from the inhibition of the growth
of the right kidney by the development of the liver.

4) The index of the width to the length of the
kidney came down slightly in value from the 4th to
the 5th fetal month, but it kept a constant value(about
66%) from the 5th to the 10th fetal month.

The index of the thickness to the length of the kidney
went up slightly in value from the 4th to the 5th fetal
month, but kept a constant value (about 55%) from
the 4th to the 10th fetal month.

Judging from the above mentioned results we might
say that the thin and wide kidney in early fetal stage
became comparatively thick and narrow after the 5th
fetal month. Therefore the kidney balanced itself in
the length, width and thickness.

5) The width of the kidney had a significant higher
value in comparison with Japanese fetuses through all
fetal months.

6) The increasing growth rate of the kidney was in
direct proportion to the body weight.
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