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Roentgenological Study of the Ossification of the Pelvis in the Korean Fetus
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Table 1. Summary of specimens

F.M. | Male Female Total
v 3 3 6
v 29 21 50
W 53 46 99
i 42 41 83
il 40 40 80
KX 23 16 39
X 5 10 15

Total 195 177 372

F.M.=Fetal month (same as in all the following tables).

Table 2. Stature
F.M.Sex | n M-+m(M) o+m(a) V+m(V)
i M 3 153. 30(mm) (mm)
F 3| 161.83
y M| 29| 215.6213.17 | 17.0542. 24| 7.91+1. 04
F | 21 227.1443.14 | 14.3912. 22| 6. 3440. 98
M M | 53| 282.3742.76 | 20.084-1.95| 7. 11+0. 69
F | 46| 280.921£2.72 | 18.47+1. 93| 6.57F0. 69
i M | 42| 331.06:2.33 | 15.08+1. 65 4.56+0.50
F | 41{ 345.3642.74 | 17.54+1. 94| 5. 08+0. 56
VI M| 40| 389.00+2.83 | 17.87+2.00{ 4.59+0. 51
F | 40] 391.251+2.76 | 17.47+1.95| 4. 4630.50
X M| 23} 428.5013.14 | 15.04+2. 22| 3.51+0.52
F | 16| 437.19%3.72 | 14.87+2. 63 3. 40-0. 60
X M 5| 496. 50
F | 10| 496.36
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Table 3. Sitting height
F.M.\Sex n l M+m(M) [ o+m(o) (vimcw
v M 3 136. 00(mm) (mm)
F| 211317
v | M| 29 146710214 | 1152151 7. 85+ 1.3
F | 21 147.93%2.75 | 12.61+1.95 8.52F1.32
y | M| 53 187572170 | 12352120 6.5850.64
F | 46 189, 831,67 | 11.32F1. 18| 5.9610. 62
| M| 42 226726170 | 1100120 4.850.58
F | 41] 230,961 61 | 10.31F1. 14| 4.4630.49
o | M| 40 263 650185 | 11.681:1.31 4.430.50
F | 40 264 10F1.80 | 11.3631.80| 4.30£0.48
x | M| 23 29652154 | 74051 09 2.49-+0.37
F | 16 299.37+2.02 | 808143 2.7070.48
y |M]| 5 340.90
F | 10| 33290
Table 4 Body weight
FMSex|n | MEm(M) ‘ o+m(a) ] V+m(V)
W M 3 8.7 (& (&
F| 3 8.0
v | M| 29| 216,211 02| 59. 1627.77 for. 36+3.59
F | 21| 219,513, 32 61.02%9. 42 (27.80+4.29
q | M| 53 477. 7014 00101 94:£9.90 121 342,07
F | 46 499.5%12, 53| 85.00F8.86 [18.91F+1.97
M| e 777. 2420, 28|131. 40+ 14. 34{16.91+1. 85
F | 11l 853 8F21.38/136. 90F 15. 02/16. 03X 1. 77
v | M| 40[1436. 5048, 78308, 50-:34. 4921 4842 40
F | 401530, 5145, 05(284. 90 31. 85/18. 62+2. 08
x| M| 231733 054 10950, 4438 2514 97+2.21
F | 161892, 5162, 691250, 75F44. 33(13. 2512. 3¢
g | M| seei0.0
F | 10[2780.0
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Fig. 1. Appearance of ossification center for ilium in
male. (The key is same as in all the followirg
figures.)
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Fig. 2. Appearance of ossification center for ilium in
female.
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Table 5. Appearance of ossification center for ilium in male
T I v i Ul VI K X
: FrequencN (3 cases) (29 cases) (53 cases) (42 cases) (40 cases) (23 cases) (5 cases)
e N N T T O 0 T 0 T 0 0 O
Well — — 1 3.4 6 11.3 13] 31.0 22 55.0 18 78.3 5 100
Relat — — 20.7 16, 30.2 13 31.0 11} 27.5 3 13.0 — —
il 3 100 22| 75.9 31} 58.5 16| 38.1 71 17.5 2l 8.7 — —
Snow — — — — -] — — — — — —] — — —
None — — -] — — = — — — — — — — -
Fine — — 6/ 20.7 24; 45.3 29 69.0 34| 85.0 20| 87.0 5 100
Poor — — 5| 17.2 120 22.6 21" 4.8 — — —] —] —] —
None 31 100 18 62.1 17, 32.1 11} 26.2 6| 15.0 3 13.0 — —
Gross — — — — 1 1.9 4 9.5 9 22.5 71 30.4 40
Meder — — 3] 10.3 17.0 21 50.0 19| 47.5 15| 65.2 40
Tiny — — 31.0 15/ 28.3 6 14.3 5 12.5 — — — —
None 3 100 17| 58.6 28 52.8 11, 26.2 71 17.5 1] 4.3 1 20

Key: Well=Well-defined, Relat=Relatively well-d
Fine=Finely streaky, Poor=Poorly streaky, G

Tiny=Tiny nodular (same as in all the following tables).

ofined, T=lil-defined, Snow=Snow-ileck, None=None-visualization,
ross=Grossly mottled-nodular, Moder=Moderately mottled-ncdular,

Table 6. Appearance of ossification center for ilium in female

N F.M. v Vi Vi VI KX X

- Frequency (3 cases) (21 cases) (46 cases) (41 cases) (40 cases) (16 cases) (10 cases)

Fin din;\\ n \ % | n | %l nl%|n]l%|n|%|n|%|n|%
Well — —] 1] 4.8 5 10.9 16| 39.0 21} 52.5 11 68.8 10 100
Relat — — 4 19.0 12| 26.1 11 26.8 8 20.0 11 6.3 — —
i) 3 100 16/ 76.2 29/ 63.0 14| 34.1 11| 27.5 25.0 - —
Snow — — — — — — — — — — — — — —
None — — —] — - —_ -— — — — — — — —
Fine — —] 4/ 19.0 14| 30.4 30; 73.2 29 72.5 12/ 75.0 100 100
Poor — — 3 14.3 70 15.2 — — 1} 2.6 — — — —
None 3 100 14| 66.7 25 54.3 111 26. 8 10| 25.0 4] 25.0 — —
Gross — — — — 21 4.3 3 7.3 10| 25.0 6| 37.5 3 30
Moder — — 5 23.8 167 34.8 21| 51.2 21| 52.5 6 37.5 6 60
Tiny —] — 8 38.1 71 15.2 4 9.8 2l 5.0 1] 6.3 1 10
None 3 100 8 38.1 211 45.7 13} 31.7 71 17.5 3 18.8 — —
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Table 7. Appearance of ossification center for ischium in male
N\ EM W v i L ! K X
. Frequency (8 case) (29 cases) (53 cases) (42 cases) (40 cases) (23 cases) (5 cases)
\\\\
Finding\ - n % n % n % n % n % n % n %
Well — — 6l 20.7 321 60. 4 25! 59.5 22| 55.0 221 95.7 5 100
Relat — — 8 27.6 17| 32.1 16| 38.1 8 20.0 11 4.3 — —
I 1 32.3 15 51.7 4 7.5 11 2.4 — — — — — —
Snow — — — — — — — —] — — — — — —
None 2 66.77 —| — @— T e T T e [ [
Fine — — — — 3l 5.7 13} 31.0 30| 75.0 17| 73.9 5 100
Poor — — — — — —_ — — — — — — - —
None 3 100 29/ 100 50| 94.3 29! 69.0 10] 25.0 6 26.1 — -
Gross — — — — — — — — — — — — — —
Moder — — — — — — 3 7.1 71 17.5 15 65.2 4 80
Tiny — — — — 4 7.5 3 7.1 2 5.0 2 8.7 — —
None 3l 100 29 100 49| 82.5 36| 85.7 31 77.5 6 26.1 1 20
Table 8. Appearance of ossification center for ischium in female
\ EMI g v W VI VIl X X
Frequency (8 cases) (21 cases) (46 cases) | (41cases) | (40cases) | (16cases) | (10 cases)
Fin ding\ n % n % n % n % n % n % n %
Well — — 5 23.8 26; 56.5 29, 70.7 300 75.0 15/ 93.8 10, 100
Relat — — 7] 33.3 18] 39.1 9 22.0 8 20.0 1 6.3 — —
Il 1} 33.3 9 42.9 21 4.3 3 7.3 2 5.0 — — — —
Snow — — — — — — — — — — — - — —
None 2l 66.7 — — — — - — — — — — — —
Fine — — — — 2l 4.3 14| 34.1 24) 60.0 10, 62.5 8 80
Poor 4 4 o4 4 4 4 4 A4 4 A -4 -4 - -
None 3 100 21 100 44| 95.7 27| 65.9 16| 40.0 6 37.5 2 20
Gross — —_ — — — — — — 31 7.5 1 6.3 — —
Moder — -— — — — — 6 14.6 8 20.0 7 43.8 4 40
Tiny — — —] — 1 2.2 — -] 3 7.5 2l 12,5 — —
None 3 100 211 100 45/ 97.8 35/ 85.4 26] 65.0 6 37.5 6 60
% %
—=—=— NONE
100 100 J o
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Fig. 3. Apprarance of ossification center for ischium iy
-male.(The key is same as in all the following figures.>
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Fig, 4. Appearance of ossification center for ischium
in female.
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Table 9. Appearance of ossification center for pubis in male
FMI g v Vi VI VI X X
Frequency (3 cases) (29 cases) | (53 cases) (42 cases) | (40 cases) | (23 cases) (5 cases)
Finding n % n % n % n % n % n % n %

Well — — — — — — —_ — 2| 5.0 11 4.3 2 40
Relat — — — — 11 19 1 2.4 4 10.0 11] 47.8 2 40
11 — — 16| 55.2 52| 98.1 41} 97.6 34| 85.0 11} 47.8 1 20
Snow 1 33.3 9 31.0 — — —] — — — — — —] —
None 66. 7 4] 13.8 — — — — — — — — — —
Fine — — — — — — — — 11| 27.5 13| 56.5 4 80
Poor — — — — 1 1.9 — —] — — 10, 43.0 — —
None 3 100 29, 100 52| 98.1 42 100 29 72.5 — — 1 20
Gross — - — — — — - — - — — —] — —
Moder — — — — —_ — — — 1 2.5 3 13.0 1 20
Tiny e T e e T e s — — =
None 3 100 29 100 53 100 42| 100 36/ 90.0 20| 87.0 4 80
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Fig. 5. Appearance of ossification center for pubis in

male.
(The key is same as in all the following figures.)
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Fig. 6. Appearance of ossification center for pubis in
female.
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Table 10. Appearance of ossification center for pubis in female
N e v W Vi VI K X
\ Frequency \ (3 cases) (21 cases) (46 cases) (41 cases) (40 cases) (16 cases) | (10 cases)
Fdie—— | 2 | % | n ] % | n % |n|%|n|%in|%|"]|%
Well — — — — — — — — 2l 5.0 4 25.0 6 60
Relat —] — — — 1 2.2 1 2.4 7 17.5 4 25.0 3 30
Il — — 10| 47.6 45| 97.8 40| 97.6 31 77.5 8 50.0 1 10
Snow 1l 33.3 9 42.9 — — — — —] — — — — —
None 66. 7 2l 9.5 — — - — — — — - — —
Fine — — — — — — 5 12.2 14 35.0 10 62.5 9 90
Poor — — — —| — — — —| — — — — — —
None 3 100 21 100 46/ 100 36| 87.8 26| 65.9 6| 37.5 1 10
GI'OSS — - — - — - - i - - - = - -_
Moder —] — — — — — —] — 2l 5.0 1 6.3 —] —
Tiny S I [ e s T 1 25 2 125, —| —
None 3 100 21| 100 46| 100 41 100 37 92.5 13| 81.3 10| 100
Table 11. Appearance of ossification center for 1st sacral vertebra in male
N MW v W VI VI X
Frequency \ (3 cases) (29 cases) | (53 cases) | (42cases) | (40 cases) | (23 cases) (5 cases)
Finding | P | % | o | % |0 | % | |% | |% | |%|"]%
Well — —| 2l 6.9 6| 11.3 16 38.1 231 57.5 19| 82.6 4 80
Relat —] — 1 3.4 12| 22.6 10| 23.8 8 20.0 11 4.3 — —
11 3] 100 26| 89.7 35| 66.0 16; 38.1 9| 22.5 3 13.0 1 20
Snow - - - " - — - - - - - i ] -
None i — - - - - - - h— - - ] han -
Gross — — — — — — — — 1 2.5 — — 20
Moder — — — — 1 1.9 3 7.1 8 20.0 10| 43.5 2 40
Tiny — —| — — 2l 3.8 4 9.5 31 7.5 2 8.7 - —
None 3 100 29| 100 501 94.3 35| 83.3 28/ 70.0 11} 47.8 2 40
Table 12. Appearance of ossification center for 1st sacral vertebra in female
AN EMI v W v I N X
.. Frequency (3 cases) (21 cases) (46 cases) | (41 cases) (40 cases) | (16 cases) | (10 cases)
Finding ~—— | ® | % | n | % |n % || %" %" % | n | %
Well — — 11 4.8 3 6.5 18] 43.9 23| 57.5 14 87.5
Relat — — 1 4.8 4 8.6 120 29.3 6, 15.0 —
1l 31 100 19 90.5 39| 84.8 11 26.8 11| 27.5 2 12,5
Snow - - - _ - - - - - ] .
None - - - - - haa - - - - -
Gross — — — — — — — — 2l 5.0 1} 6.3
Moder — — — — 1 2.2 2 4.9 11} 27.5 6/ 37.5
Tiny — — - — 1 2.2 1 2.4 2 5.0 2l 12.5
None 3] 100 21 100 44| 95.6 38| 92.7 25 62.5 7 43.8
12 — 12—
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Fig. 7. Appearance of ossification center for lst sacral
vertebra in male.
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Fig. 8. Appearance of ossification center for 1st sacral
vertebra in female.

of AT vheb el 4 A RA THHAT B
Bkl A 25 1 70% Gt gffldl A 2K
BEs £ 4 detst 5A SAE BRAL 58T
Bl 2fd ekt ool Paihel @yl w=iet
WK RA PEE BPo= Bed 10KBAdAE A
g 204 REL RS BEES + 5 g 94
BEREES FildA 25 £ 4 S BEERBY
< 7THAN BT B MiEsle 10 A e X
ERsrol whBEBEQl BEEol #7 35%4 HE=R ehdh
Eizftpho s 1 EMER it T LBBRKAT 8
1A =tz shgl=h

FIWMERAAE F15H H16Ks H11R F12E
ol FIREE wbel el 4BANA Bithel ¥ Bol
R G Aol B T70%el3 vl A {9 30% BRFAA R
SFEARE el vebv SHEAN A 2fild BRAS T

Appearance of ossification center for 2nd sacral vertebra in male
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Table 13.
\ F-M. V VI L X X
. Frequency (3 cases) (29 cases) | (53 case) (42 cases) (40 cases) (23 cases) (5 cases)
Finding ~——_| ™ | % | n | % | n | % | n | % || % |n|%]|n]|%
Well — — 1] 3.4 1 1.9 9 21.4 14| 35.0 16l 69. 6 5 100
Relat — - — - 70 13.2 10| 23.8 111 27.5 4| 17.4 — —
I 2| 66.7 28 96.6 45 84.9 23] 54.8 151 37.5 3| 13.0 — —
SnOW ] — - - - o - — ha - - - - -
None | 883 — | = A - = A A A A o -
Gross ] ] - ] o ] | ] | ] _ ] | .
Moder —~ =~ 4 — — 2 48 6 150 8§ 348 2 40
Tiny — — — — 1l 1.9 I 2.4 1 2.5 2 8.7 - —
None 3 100 29 100 52| 98.1 39| 92.9 33 82.5 l3| 56.5 3 60

13
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Table 14. Appearance of ossification center for 2nd sacral vertebra in female
N FM oy v Wl Vi VI KX X
.. Frequency (3 cases) (21 cases) | (46 cases) | (41 cases) | (40 cases) | (16 cases) | (10 cases)
Findif;g\ e % n % n % n % n % n % n % 4
Well — — — —] 3] 6.5 12| 29.3 16| 40.0 13} 8L.3 8§ 80
Relat — — 1 4.8 3 6.5 11, 26.8 11} 27.5 1 6.3 2 20
I 2l 66.7 200 95.2 40/ 87.0 18! 43.9 13] 32.5 2| 12.5 — —
Snow — — — — —_ — — — — — — — — —
None 1{ 33.3 — — — — — —] — — — — — —_
Gross — — — — — —| — — 2l 5.0 i 6.3 — —
Moder — — — — — — 2 4.9 4 10.0 7 43.8 2 20
Tiny — — — — — — 11 2.4 3 7.5 — - 1 10
None 3 100 21; 100 46/ 100 38 92.7 31 77.5 8 50.0 7 70
% %
100 1004
80+ 801
6 0+ 60
40- 401
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1\ 201
20 \ ' 4
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OdmmzesmdZiort o e R sl TR B e
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Fig. 9. Appearance of ossification center for 2nd sacral Fig. 10. Appearance of ossification center for 2nd
vertebra in male. sacral vertebra in female.
Table 15. Appearance of ossification center for 3rd sacral vertebra in male
FM g v Vi Ui Vi X X
Frequency (3 cases) (29 cases) (53 cases) (42 cases) (40 cases) (23 cases) (5 cases)
| Finding n % n % n % n % n % n % n %
Well — — —] — — — 6 14.3 8 20.0 12| 52.3 50 100
Relat — — — — 1 1.9 2l 4.8 71 17.5 4 17.4 — —
il 1 33.3 29 100 52| 98.1 34| 8l1.0 25 62.5 7 30.4 — —
Snow — — — — — — — — — — — — —] —
None 2| 66.7 — — - - - — — — — — — —
Gross — — — — — — — — — — — 4 — —
Moder — — — — — — 1| 2.4 3 7.5 5 217 1 20
Tiny — — — - — - 1 2.4 1] 25 1 4.3 — —
None 31 100 26| 100 53 100 40| 95.2 36/ 90.0 17| 73.9 4 80
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Table 16. Appearance of ossification center for 3rd sacral verterbra in female
FMI g v W VI L X X
Frequency (3 cases) (21 cases) (46 cases) (41 cases) (40 cases) (16 cases) (10 cases)
Finding n % n % n % n % n % n % n %
Well —| — —] —] 2l 4.3 2l 4.9 10 25.0 10; 62.5 7 70
Relat — — — — 11 22 10, 24.4 10| 25.0 2 12,5 2 20
Il 1] 33.3 21} 100 43 93.5 290 70.7 201 50.0 4 25.0 1 10
Snow - = =~ 4 4 4 4 4 4 44 44 =
None 2| 66.7 - - — - — — — — — — — -~
Gross — — — — — — — — — — — — — —
Moder — — — — — — 1 2.4 4 10.0 5 31.3 1 10
Tiny - = =~ A 4 4 4 4 4 1 sd 4 =
None 3 100 21 100 46} 100 40| 97.6 36/ 90.0 10i 62.5 9 90
% %
100 1001
80 A 801
601 601
401 40
201 20
R A
i _--.--X—-—"_‘r'_’—L':—-.— ———————— - O T
0 T T | Y T ¥ ¥
) S 6 7 8 9 10 F. M. 4 5 6 7 8 9 10 F. M

Fig. 11. Appearance of ossification center for 3rd sacral
vertebra in male.
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Fig. 12. Appearance of ossification center for 3rd sacral
vertebra in female.
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Table 17, Appearance of ossification center for 4th sacral vertebra in male
F.M.
’ I\ \ Vi i Vil X X
\.\Frequency (3 cases) (29 cases) (53 cases) (42 cases) (40 cases) (23 cases) (5 cases)
N
F inding\ n % n % n % n % n % n % n %
Well T e T e 1 2.4 3 7.5 7030.4 — @ —
Relat — — — — 11 1.9 3 7.1 2l 5.0 5 21.7 1 20
Ui — —| 18 62.1] 44 83.0, 38 90.5 35 87.5] 11 47.8 4 8
Snow — — 9 380l 7 132 —~| — — - -4 - - —
None 3| 100 2l 6.9 11 1.9 — — — - —] — — —
Gross — — — ] _ ] — . ] o ] — — —
Moder — — — — — — — — 1 25 3 13.0 — —
Tiny e T e e e T 1 2.5 1 43 — -
None 3 100 29 100 53/ 100 42| 100 38| 95.0 19| 82.6 5 100
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Table 18. Appearance of ossification center for 4th sacral vertebra in female
N My v v Vi VI K X
Frequency ™\ (3 cases) (21 cases) | (46 cases) (41 cases) (40 cases) (16 cases) (10 cases)
Findig | 7 | % | n | % |2 | % || % |K|%|n|%|n|%
Well - 4 4H4 — —+H = -~ — 6 150 7 4.8 5 50
Relat — — — — 1 2.2 2l 4.9 5/ 12.5 — — 3 30
11 — — 121 57.1 37| -80. 4 39, 95.1 29 72.5 9] 56.3 2 20
Snow — - 7333 g4 — - - - - - - -
None 31 100 2 9.6 — — — — — — — — — —
Gross —] — — — — — —] — — — — — — —
Moder — — — — — — — — 21 5.0 2| 12.5 — —
Tiny — — — — — — — — — — 2| 12.5 1 10
None 3] 100 21| 100 46; 100 41 100 38 95.0 12! 75.0 9 90
% %
100 100 \
80 80
60 60-
40- 40
201 20 / \ N /
,/ \\\ \\ _,—;f’:\‘ /
o0 0 '-_-_T..a%:;’_\rf,’____f;l____

Fig. 13. Appearance of ossification center for 4th sacral
vertebra in male.
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Fig. 14. Appearance of ossification center for 4th sacral
vertebra in female.
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Table 19. Appearance of ossification center for 5th sacral vertebra in male

N My V W Vi vI X X

" Frequency \\ (3 cases) (29 cases) (53 ca;es) (42 cases) (40 cases) (23 cases) (5 cases)

Finding | 7 | % | 2 | % | n]% | n % |2 |%|n]%]|n]|%
Well —] — — — — — — —] 1 2.5 1 4.3 — —
Relat — — — — — — 1l 2.4 11 2.5 40 17.4 2 40
11 — — 6| 20.7 28] 52.8 38 90.5 37| 92.5 18 78.3 3 60
Snow — — 9 31.0 14 26.4 3] 7.1 1 2.5 — — —| —
None 3 100 14| 48.3 11{ 20.8 — - — — — — — —
Gross — — —] — -— — —| — — — —] — — —
Moder — — —] — - — — — — — 1 4.3 — -
Tiny — — — - — — - — I 25 2l 87 — —
None 3| 100 29, 100 53] 100 42) 100 39| 97.5 20| 87.0 5 100

16
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Table 20. Appearance of ossification center for 5th sacral vertebra in female
N —IM W v Vi i VI X X
. FrequencN (3 cases) (21 cases) (46 cases) (41 cases) (40 cases) (16 cases) (10 cases)
Finding | ™ % n % n % n %‘ n % n % n %
Well — —] — — — — — — 2l 5.0 1l 6.3 3 30
Relat — — — — — — — - 3 7.5 2 12.5 2 20
111 — — 5 23.8 23] 50.0 34 82.9 34| 8.0 13 81.3 5 50
Snow — — 8 38.1 13; 28.3 4 9.8 11 25 — — — —
None 3 100 8 38.1 10f 21.7 3 7.3 — — — — — —
Gross — — — — — — — — — — — — — —
Moder — — — — — — — — 2 5.0 — — — —
Tiny - = = = = -1 - - —1 - 2 12,8 — —
None 3 100 21 100 46| 100 41 100 38/ 95.0 14| 87.5 10 100
% '
1007

801

€0

40+

204

o T T T - T T T y
9 5 6 7 8 9 10 F. M. |
Fig. 15. Appearance of ossification center for 5th sacral Fig. 16. Appearance of ossification center for 5th sacral
vertebra in male. vertebra in female.
Table 21. Appearance of ossification center for arch of 1st sacral vertebra in male
N =M W v W i L X X
. Frequency \ (3 cases) (29 cases) (53 cases) | (42cases) | (40 cases) | (23 cases) | (5 cases)
Finding\\ n % n % n % n % n % n % n %
Well — — 1 3.4 2l 3.8 5 1L9 12| 30.0 i3] 56.5 4 80
Relat — — 1 3.4 6 11.3 12} 28.6 16| 40.0 6 26.1 1 20
il 1 33.3 27 93.1 45 84.9 25| 59.5 12 30.0 4 17.4 — —
Snow — — — — — — — - — — — — — —
None 2| 66.7 — — — — — — — — — — — —
Gross - — — - — — — — — — — — — —
Moder — — — — — — 1 2.4 4 10.0 2l 87 1 20
Tiny — — — — — — 1 2.4 4] 10.0 6 26.1 2 40
None 3 100 29 100 53| 100 40! 95.2 320 80.0 15 65.2 2 40

RHWTE Bl # 70% vebtz THAC e A € A WHBANAE 50%8 @A Z3eh, BiERE
8 2 A LBEE & 5 e 28J BRASN B8 e 94 Bhtd A 25 ek vAl goo] BERE
T HE LR BET BEL 8IAAd G BT vt B2 el 8MAAC BT HBSARE 10 RANAE
I o] e Rhfihol @il wet o MRESL EHF 8B ¥ 10%9 HES 24¥ o ML @ A sl
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Table 22. Appearance of ossification center for arch of 1st sacral vertebra in female
v Vi Vi Vil X X
(3 cases) (21 cases) | (46 cases) | (41 cases) | (40 cases) | (16 cases) [ (10 cases)
Finding n % n % n % n % n % n % n %
Well — — 1 4.8 1] 22 6 14.6 6| 15.0 9/ 56.3 6 60
Relat — — ] 4.8 8.7 13| 31.7 18| 45.0 4 25.0 3 30
m 1 33.3 19 90.5 4] 89.1 22| 53.7 16| 40.0 3 18.8 1 10
Snow — — —] — — - -] — — — —] —] — -
None 2| 66.7 — — — — — — —] - — —] —| —
Gross — — — — — — — — — — — — — —_
Moder — — — —] — - — — 2l 5.0 3 18.8 2 20
Tiny — — —] — 11 2.2 3 7.3 5 12.5 4 25.0 2 20
None 3 100 211 100 45| 97.8 38 92.7 33 82.5 9] 56.2 6| 60
5. W#ES2 {L® o KR-L MRS LEMS ATt g

BHSY LB —R#E kil 5HA TIE 6
B BEHEEERS vtz Sl HiBste @R T
R AR FolA L 2 LR Ao HEet

% %
100+ 100 4
80 4 804
604 604"
40 404
20+ 204
0+ : , ; . : 0+

T
10 F. M,

Fig. 17, Appearance of ossification center for arch of
Ist sacral vertebra in male.
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Fig. 18. Appearance of ossification center for arch of
1st sacral vertebra in female.

Table 23, Appearance of ossification center for arch of 2nd sacral vertebra in male
F.M.
v v Vi Vi Vil X X
Frequency (3 cases) (29 cases) (53 cases) (42 cases) (40 cases) (23 cases) (5 cases)
Finding | ® | % | n | % | n| % | n|%|n|%|n|%|n|%
Well — - = - - = i 2.4 2 5.0 71 30.4 — —
Relat — - - - 1 19 51 11.9] 10/ 25.0 7 30.4 4 80
I — —| 19 655 51] 96.2 36 8.7 28 70.0 9 39.1 1 20
Snow - - -1 - 1 vy - - - - - -4 -4 -
None 3 100 10| 34.5 — — — —] — — — — —] —
Gross —] —] — _ — — — — _ — — ] —] —
Moder — — ] — — — — — — — — I 1 20
Tiny — — — — — — — — 3 7.5 6 26.1 2 40
None 31 100 297 100 531 100 420 100 370 92.5 17 73.9 2 40
18 — 18 —
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Table 24. Appearance of ossification center for arch of 2nd sacral vertebra in female
FM| g v Vi Vi VI KX
Frequency (3 cases) (21 cases) (46 cases) (4] cases) (40 cases) (16 cases) (10 cases
n % n % n % n % n % n % n o
Finding
Well — — — — — — 1 2.4 6 15.0 4 25.0 6| 60
Relat — — — — 2l 4.3 7 17.1 7 17.5 5 31.3 2 20
| — — 15| 71.4 44 95.7 33 80.5 271 67.5 7] 43.8 2 20
Snow - - "‘ - - — - — — - - — -
None 3 100 6 28.6 — — — —_ — _ . | _
Gross — - - - — — — — — — — — ] _
Moder . — — — — — — — Il 2.5 1 6.2 1 10
Tiny — — — — — — — — 3 7.5 3| 18.8 3 30
None 31 100 21 100 46; 100 41, 100 36; 90.0 12| 75.0 6] 60
% : %
100 1007
80- 801
60- 60+
40- 40
201 204 -
[oE LIT T o ﬂ-m§¥c:;';';';-L'_ ——— _tll 0 2 |
4 &5 6 7 8 9 10FM. 4 5 & 7 8 9 10FM

Fig. 20. Appearance of ossification center for arch of
2nd sacral vertebra in female.

Fig. 19. Appearance of ossification center for arch of
2nd sacral vertebra in male.

Table 25. Appearance of ossification center for arch of 3rd sacral vertebra in male
v v Vi Vi Vil X
(3 cases) (29 cases) (53 cases) (42 cases) (40 cases) (23 cases) (5 cases)
Finding n % n % n % n % n % n % n %
Well — — — — — — — — 11 2.5 5 217 3 60
Relat — — — - - — 1| 2.4 8 20.0 8 34.8 1 20
il — — 11 37.9 46| 86.8 41| 97.6 31 77.5 10| 43.5 1 20
Snow — ~ 21 6.9 — — — - — — — — —] —
None 3 100 16} 55.2 7 13.2 — — — — — — — —
Gross — -— —] - — — — — — — — — —_ —
Moder — - — — — — — — — — — — 1 20
Tiny — — — — — — — — 2l 5.0 5 21.7 1 20
None 3| 100 29 100 53 100 421 100 38 95.0 181 78.3 3 60

o] igpngtell whel Hst @K Minstd 10 BAAAE
RA BHEY HE L HAT BRE Ad 2%
J¢ RHE Bl # 90% vehtz JeiAE BAS A SkAl Hvk BEHEELEEA AL =3t E SRR
HET BHE Ly HaT Bz HHSEd R BELS Bithds ki 24 MBS gx HERE
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Table 26. Appearance of ossificaton center for arch of 3rd sacral vertebra in female
FMI -y v o i L} K X
Frequency (3 cases) (21 cases) (46 cases) (41 cases) (40 cases) (16 cases) | (10 cases)
Finding n % | n | % | n]%|[n|%|n|%|n]|%]|n]|2s
Well — — — — — — — — 5 12,5 2| 12.5 6 60
Relat — — — — 1 2.2 3 7.5 3 7.5 5 3L3 2 20
11l — — 8 38.1 29 63.0 371 90.2 32, 80.0 9 56.3 2 20
Snow — — — — 2l 4.3 1 2.4 — — — — - —
None 3 100 13} 61.9 4 8.7 — — — — - - — —
Gross — — — — — - — — — —~ — - — —
Moder — — — — —] —] —] — — — — — 1 10
Tiny —] — — — — — — — 2 5.0 2l 12.5 2 20
None 3 100 21} 100 46/ 100 41 100 38 95.0 14| 87.5 7 70
0/0 O/O
100 1001

890+

601

40

20

Fig. 21. Appearance of ossification center for arch of
3rd sacral vertebra in male.
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Fig. 22. Appearance of ossification center for arch of
3rd sacral vertebra in female.

SER B TREEe] 5 40%9 HE= HBsz
6faH el e BRA TS BEl £ 0% E
e THRAAA E BRA RoRtt A Em ey
B¥ol 2f Jeldz I HRe @K RFE BIET
BEoz ET4 REH 10BANAE BAL HAY
Ask e BAEE Bl 5 80%€ kA ek
RS 94 Bhthd A =5 WA dod B
RIS 8RAC EEEel BT Ve ik 8
st 10 AR AL #30%S HER HBlsA Aot

FAEHSAAE $27T % 28K} 2B Y W2H
Eel FRek uhel ol Hithel A 25 4HAAAE 4
A BEE 2R E S 9L 5HRAAAE # 10%8 B
g2 BAN ToWET B HBlstz 6BAdAE R
Rot AHWE RS BRpEe] £ 60% HBsH THh
Aol At ol&e] #5 90%4] HEER Bty 1 e
£2 BRI/ B AT AS B RAT HeT B’
Fo| #HFA Bzt 10JAANAE ol 5ol arh
0% S3A S gftis RE To0T BYoE




—;L

2 /U e AAAIDRERTH BN L PRSI/ M /W I dL - 1 T T e = s

Appearance of ossification center for arch of 4th sacral vertebra in male

Table 27.
N IM v VI VI VI KX X
\.. Frequency ™ (3 cases) (29 cases) (53 cases) (42 cases) (40 cases) (23 cases) (5 cases)
Findir;;\\\\\ n % n % n % n % n % n 9% n %
Well — — — — - — — — 1 2.5 1 4.3 — —
Relat - — — — — — 1 2.4 2 5.0 26.1 2 40
el — — 4 13.8 22{ 41.5 39| 92.8 36/ 90.0 15| 65.2 3 60
Snow — — — —] 9 17.0 21 4.8 — —] — — — —
None 3 100 25 86.2 22| 41.5 — — 1l 2.5 1 4.3 — —
Gross —] — — — — — — — — — — — — —
Moder — — — — - — — — — — — — —| —
Tiny —_ — — — — — — — 1 2.5 20 8.7 1 20
None 31 100 29 100 53 100 42 100! 39| 97.5 211 91.3 4 80
Table 28. Appearance of ossification center for arch of 4th sacral vertebra in female
\ FM| oy v i Vi VI X X
" Frequency (8 cases) (21 cases) | (46cases) | (41 cases) | (40 cases) | (16 cases) | (10 cases)
Finding B % n % n % n % n % n % n %
Well — — — — - - - — 2l 5.0 — — 2 20
Relat — — — — 1] 22 2l 4.9 3 7.5 3 18.8 2 20
1 — — 2l 9.5 16| 34.8 33 80.5 34/ 85.0 13| 81.3 6 60
Snow — — — — 100 21.7 3 7.3 1 2.5 — — — —_
None 31 100 19/ 90.5 19] 41.3 3 7.3 — - — — — —
Gross -] —] — — — — — — — —] —] — — —
Moder — — — — — — — — — — — — 1 10
Tiny 4 o A A~ = 1 28 1 63 1 10
None 3] 100 21] 100 46 100 41 100 39y 97.5 15| 93.7 8 80
% %
100 1004
801 80
60+ 60
407 40
201 201 —
//’
0- T T ¥ T T oYy T I— -
q 5 [ 7 8 9 10 F. M. 9 10 F.M.

Fig. 23. Appearance of ossification center for arch of
4th sacral vertebra in male.
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Fig. 24. Appearance of ossification center for arch of
4th sacral vertebra in female.
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Table 29. Appearance of ossification center for arch of 5th sacral vertebra in male
\ FMI v Vi Vi L X X
. Frequency (3 cases) (29 cases) (53 cases) (42 cases) (40 cases) (23 cases) (5 cases)
Fin ding\ R % n % n % n % n % n % n %
Well —] — — — — — — — — — - —] — —
Relat — — — — — — — — — — 2 8.7 — —
il — — — — 4 7.5 24| 57.1 34| 85.0 20| 87.0 5 100
Snow — — 1 3.4 12| 22.6 8 19.0 3 7.5 — — — —
None 3 100 28| 96.6 37t 69.8 10 23.8 3 7.5 11 4.3 — —
Gross — — — — — — — — — — — —] — —
Moder — — — — — — — — — — -] — — —
Tiny — — — — — — — — — — 1l 4.3 — —
None 31 100 290 100 531 100 421 100 401 100 221 95.7 5 100
Table 30. Appearance of ossification center for arch of 5th sacral vertebra in female
F-M. v Vi Vi Vil KX X
" Frequency (8 cases) (21 cases) | (46 cases) | (41cases) | (40cases) | (16cases) | (10 cases)
Finding — | n % n % n % n % n % n % n %
Well — — — — — —| — — — — — — —_— —
Relat — - — — — - 1] 2.4 — - — - 3 30
11 — — — — 4 8.7 211 51.2 371 92,5 16 100 7 70
Snow — — — — 9 19.6 6 14.6 — — — — - -
None 3 100 21 100 33 7.7 13| 31.7 3 7.5 — — — —
Gross — — — — —] — — —] — — — — — —
Moder — — — — — — — — — — — — — —
Tiny — — — — — — — — — — — — 1 10
None 3 100 21} 100 46! 100 41} 100 40| 100 16| 100 9 90
% %
100~ 1001
804
604
40
204
--_iﬁ o - T L T T T L T
4 5 6 7 8 9 10 F.M. -4 5 6 7 8 9 10 F.M.

Fig. 25. Appearance of ossification center for arch of
5th sacral vertebra in male.
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Fig. 26. Appearance of ossification center for arch of
5th sacral vertebra in female.
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Table 31. Appearance of ossifcation center for lateral portion of 1st sacral vertebra in male
\\ F.M. v Wl VI VI X
.. Frepuency \\ (3 cases) (29 cases) (53 cases) (42 cases) (40 cases) (23 cases) (5 cases)
Findng | " | % | | % | n | % | 0| % | n]% | n|%]| %
Well — — — — — — — — — — — — — —
Relat -— — — — — — — — — — — — 1 20
111 — — — — 11 L9 12} 28.6 33 82.5 21] 913 4 80
Sonw — — — — 3l 5.7 10; 23.8 — — 2l 8.7 - —
None 3 100 3 100 49, 92,4 20{ 47.6| 7175 — — — —
% %
IOO'-————\\\ loo..
™\
\\
80 \\ 80
6 01
401
201
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49 10 F. M,

Fig. 27. Appearance of ossification center for lateral
portion of 1st sacral vertebra in male.
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Fig. 29. Appearance of ossification center for lateral
portion of 2nd sacral vertebra in male.

Fig. 28. Appearance of ossification center for lateral
portion of 1st sacral vertebra in female.
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Fig. 30. Appearance of ossification center for lateral
portion of 2nd sacral vertebra in female.
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Table 32. Appearance of ossification center for lateral portion of Ist sacral vertebra in female
N\ ML W v v v VI X X
.. Frequency (3 cases) (21 cases) | (46 cases) | (41 cases) | (40cases) | (l6cases) [ (10 cases)
N
Finding T | " % n % n % n l % n % n % n %
Well — —] —] —_ —_ — — — — — — - _ —_—
Relat — — — — — — — — — — — — 1 10
Il — — —| — 1 2.2 12| 29.3 30| 75.0 140 87.4 8 80
Snow — — — — 1 2.2 8 19.5 2| 5.0 1 6.3 1 10
None 3| 100 21} 100 4] 95.6 21} 51.2 8 10.0 11 6.3 — -
Table 33. Appearance of ossification center for lateral portion of 2nd sacral vertebra in male
\ M. v Vi Vi L X
. Frequency (3 cases) (29 cases) | (53 cases) | (42cases) | (40 cases) | (23 cases) | (5 cases)
Findng ~——| * | % || % | n|% | % | |%|n]|%|n]|%
Well — — — — — — - — — — — — — —
Relat — —] — — — — — — — — 1} 4.3 2 40
11 — — — — — — 11 2.4 4 10.0 14f 60.9 3 60
Snow -] — — — — — 3 7.1 8 20.0 2l 87 — —
None 3l 100 29/ 100 53} 100 38 90.5 28| 70.0 6 26.1 - —_
Table 34. Appearance of ossification center for lateral portion of 2nd sacral vertebra in female
FML v Vi VI Vil X X
Frequency (8 cases) (21 cases) | (46 cases) | (41 cases) | (40 cases) | (16cases) | (10 case)
Finding n % n % n % n % n % n % n %
Well — — - — - — — — — — - — —] —
Relat — — - - — — - — -~ — 2 12.5 2 200
i — — — — — — 2l 4.9 3 7.5 10, 62.5 770
Snow — — — — — — 3 7.3 10} 25.0 1 6.3 1 10
None 3 100 214 100 46| 100 36| 87.8 27| 67.5 3 18.8 — —
Table 35. Appearance of ossification center for lateral portion of 3rd sacral vertebra in male
EM g v W VI L K X
Frequency (3 cases) (29 cases) | (53 cases) | (42cases) | (40 cases) | (23 cases) | (5 cases)
Findin é\ \\ n % n % n % n % n % n % n %
Well — — — — - —] — — — — — - — —
Relat S N B e e e e e T e s s R
111 — — — — — - - ~ — — 2 8.7 1 20
Snow — — - — — — 1 2.4 2l 5.0 3 13.0 1 20
None 3 100 29| 100 53 100 41 97.6 38 95.0 18 78.3 3 60
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Table 36.  Appearance of ossification center for lateral portion of 3rd sacral vertebra in female
T F.M.
N v Y Vi Vil K X
Frequency (3 cases) (21 cases) (46 cases) (41 cases) (40 cases) (16 cases) (10 cases)
Finding n % n | % n n % n % n % n %
Well — — — — — —_ — —] — — — — — —_—
Relat — — — — — —| — — — — — — — -
1 — —] — - - — — — — — 1 6.3 2 20
Snow — — — — — — — — 1 25 2 12,5 3 30
None 3 100 21 100 46/ 100 41 100{ 39.9] 97.5 13| 81.2 5 50
Table 37. Appearance of ossification center for coccyx in male
N - FM v W VI VI K X
. Frequency ™| (3 cases) (29 cases) | (53cases) | (42cases) | (40cases) | (23 cases) | (5 cases)
Fin ding\ n % n % n n % n % n % n %
Well — — — — — - — — — — — — 1 20
Relat — — — — — — — — — — —_ — —
il — — — — — — — — — — 1l 4.3 1 20+
Snow _ —_ — — — — — — — — 3 13.0 1 20-
None 3 100 29 100 531 100 42/ 100 40/ 100 190 82.7 2’ 40
Table 38, Appearance of ossification center for coccyx in female
N My v VI VI L X X
Frequency (3 cases) (21 cases) (46 cases) (41 cases) (40 cases) (16 cases) (10 cases)
Finding s % n % n n % n % n % n %
Well — — — — — — — — — — — — — —
Relat — —_ — — — — — — — — — — — —
il — — — — — — — — — - 1 6.2 2 20
Snow — — - — — — — — 21 50 2l 12,5 3 30
None 3 100 21} 100 46| 100 41 100 38 95.0 13} 8L.3 5 50
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ABSTRACT

Roentgenological Study of the Ossification of
the Pelvis in the Korean Fetus

Nak Won Paik, M.D.

Department of Anatomy, College of Medicine 7.
Seoul National University, Seoul, Korea

(Director: Prof. Shin Yo Chang, M.D.) 8.

The roentgenograms of 372 Korean fetuses ranging 9.
from the 4th to the 10th fetal month were examined
to study the process of ossification of the pelvis and
the following conclusions have been drawn.
1. The ossification of the ilium begins at the body
near the accetabular fossa before the 4th fetal
month, extends radially toward the iliac crest in
becoming of a fan-shape and the streaks and the D
nodules appear in the middle of fetal stage in all
the cases.
9 The ossification of the ischium begins at the body

near the accetabular fossa in the 5th fetal month,

2)

extends toward the superior ramus in becoming of Y

a vertical rod-shape and the streaks and the nodu-
les appear in the late fetal stage in all the cases. )

3 The ossification of the pubis begins at the body
near the accetabular fossa in the 6th fetal month,
extends toward the superior ramus in becoming of 5
a horizontal rod-shape and the streaks and the
nodules appear rarely in the late fetal stage.

4. The ossification of the st vertebral body of the
sacrum begins in the 4th fetal month, of the 2nd 6

and the 3rd begin in the 5th, of the 4th begins

in the early 7th and of the 5th begins in the 7th

at the center of the body in becoming of a trans-
versely oval shape and relatively few nodules app- »
ear in the late fetal stage, but no streaks are found.

5. The ossification of the 1st vertebral arch of the
sacrum begins in the 5th fetal month, of the 2nd 8)
begins in the 6th, of the 3rd and the 4th begin
in the 7th and of the 5th begins in the 8th at the )}

28 — 928 —

both sides of the corresponding vertebral body in
becoming of a round shape and the nodules appear
rarely, but no streaks are found.

The ossification of the lateral portion of the Ist
sacral vertebra begins in the 9th fetal month and
of the 2nd begings in the 10th at the lateral sides
of the corresponding anterior sacral foramina in
becoming of a round shape, no streaks and nodu-
les are found and the ossification center for the
3rd appears only in 50% of the cases.

The ossification center for the coccyx appears less
than 50% of the cases in the 10th fetal month.
No differences are found in the process of the ossifi-
cation between both sexes and right and left sides.
The findings of the study coincide generally with
the results of Japanese fetuses reported by Fuka-
yama and Asau respectively and of the white and

negro fetuses reported by Francis.
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Fig. 31. Roentgenogram of a female pelvis in Fig. 32. Roentgenogram of a male pelvis in
10th fetal month, 9th fetal month,
Fig. 33. Roentgenogram of a male pelvis in Fig. 34. Roentgenogram of a male pelvis in
8th fetal month, 7th fetal month,

Fig. 35. Roentgenogram of amale Fig. 36. Roentgenogram of a male Fig. 37. Roentgenogram of a female.
pelvis in 6th fetal month. pelvis in 5th fetal month, pelvis in 4th fetal month.
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