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Developmental Studies on Knee Joint of Korean Fetus during Middle
and Later Stages of Intrauterine Life
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Table 1. Materials, number of the fetuses by fetal
age in month and sex
sl 4] s 6 7| 8 | 9‘10| Total
EERT 32i34!27 33] 31116
? 213139 3228|2913 193
CECINE 63’73[59 61 | 60 l 382
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Table 2, Monthly averages of the sitting height,
body length and body weight

Sitt. height| Body length

Body weight

Mo. | Sex (mm)~ | (mm) (gm)
L3 0248 6\ 1443125 741+ 15.8
| ® | 107.31 88 15L.5413.9 84.6% 22.1
sl B | 145.0413.6 207.0420.2 217.2+ 617
A o+11 z 210.84+20.5| 216.5+ 51.1
o T | 180 8+ 7.3 281.5419.1 490.2-146.2
© 1190.5+12.1  283.5+18.9 490.0+104. 4
S @ l22n.7h13.2 337.2+19.5) 83722158, 8
9 1225.9410.1  335.0116.2 819.1+134,9
| © |266.7410.3 302.2:416.7 1296.9-181. 4
2 | 268.9410.4  396.5--15.3 1345.7-4193.0
o 3 301.74+10.9  449.6+18.8 1954, 1214, 2
@ 1302.1410.6  454.9416.2 1974. 8£267.5
10 | & | 343.0+15.4] 500,121 6/ 3012.5-381. 2
| ® | 34404212 509.717.9| 3100.0+490. 6
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Table 3. Monthly averages of the measurements of the medial and lateral collateral ligaments, the patellar-
ligament and the infrapatellar synovial fold (M-to)

(1) Med. collat. lig. (2 Lat. collat. lig. (3) Patell. lig. (4) Infrapat.

Mo. | Sex _ _ _ synovial

(a) Length (b) Width (a) Length (b) Width | (a) Length| (b) Width fold
(mm) (mm) (mm) (mm) (mm) (mm) (mm)

4 S 5.410.7 1.0+0.3 2.910.6 0.710.2 3.9+1.1 1.940.3 1.7+0.3
= 5.810.8 1.110.2 3.240.5 0.8+£0.2 4,.110.8 2.14+0.3 1.8£0.4

5 5 8.61+1.8 1.64+0.7 5.94+1.2 1.0+0.2 6.5+0.9 3.94+1.0 2.940.5
=) 8.312.1 1.540.7 6.0+1.0 0.940.2 6.5+0.9 3.840.6 2.71+0.5

6 & 11.742.1 2.24:0.6 9.31+2.0 1.440.3 8.5+1.7 5.210.8 3.9+0.8
? 11.9%1.6 2.310.6 9.2+1.8 1.310.4 8.0+1.7 5.110.9 3.8+0.6

7 S 14.7£2.2 2.71+0.6 11.2+1.3 2.0+0.3 10.5+1.9 6.2+1.1 4,5+0.8
{ 15.0+2. 4 2.7+0.8 11.3+1.7 1.8+0.4 10.0+1.8 6.140.8 4.610.8

8 5 17.443.3 3.4+1.0 14.442.5 2.4140.6 13.6+2.5 7.9+1.4 5.5+1.0
= 17.471.8 3.5+0.9 14.2+2.7 2.5+0.8 13.5+2.7 7.6F1.1 5.611.3

9 S 19.5+3.1 3.91t0.9 16.6+2.3 2.840.7 14.8+2.8 9.1+1.2 6.1+1.3
? 19.94+2.9 3.8140.6 16.8+2.2 2.8+0.6 15.6+2.2 9.2+1.1 6.1+1.0

10 S 22.71+3.1 4.41+1.1 18.3+1.8 3.140.5 17.1+3.1 9.84+0.9 6.911.1
= 22.51+2.8 4,440.5 18.21+2.3 3.11+0.6 17.24+1.3 | 10.1+1.3 6.841.7
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Fig. 1.

: Length of the medial collateral ligament.
: Length of the lateral collateral ligament.
: Length of the patellar ligament.

: Length of the anterior cruciate ligament.

A
B
C
D
E : Length of the posterior cruciate ligament.
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Fig. 2.
: Sagittal diameter of the medial meniscus.
: Sagittal diameter of the lateral meniscus.

: Transverse diameter of the medial meniscus.

: Transverse diameter of the lateral meniscus.

: Length of the infrapatellar synovial fold.

: Width of the anterior cruciate ligament.

: Width of the lateral part of the lateral meniscus.
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Table 4. Monthly averages of the measurements of the anterior and posterior cruciate ligaments (M-+a)

1] (1) Ant. cruciate lig. (2) Post. cruciate lig.
0. ! 8
Mo. | Sex |—s Length (b) Width (c) Thick | (a) Length (b) Width | (e) Thick
] (mm) (mm) (mm) 1 (mm) (mm) | (mm)
4 B 2.640.4 1.140.3 0.540.1 2.040.4 0.9+0.2 0.540. 2
=] 2.840.7 1.140.2 0.540. 1 2.2+40.4 1.0+0.1 0.5-0. 1
5 3.640.5 1.5+0.3 0.7+0.2 3.6:50.8 1.5+0.3 0.840. 2
>
- 3.941.4 1.6+0.5 0.740.2 3.8-+0.7 1.640.4 0.740.2
6 | B 4.7+1.6 2.240.4 0.9-+0.3 4.9+1.2 2.340.5 0.940.3
? 4,641.7 2.24+0.5 0.9-40.2 4.841.0 2.240.4 0.940.2
- 6.8+2.4 2.740.4 1.240.2 | 6.0+1.2 2.840.5 1.3-+0.3
L] 6.6--2,2 2.7+0.5 1.3+0.4 5.84-1.5 2.7+0.5 | 12402
g | B 8.4+2.4 3.440.6 1.5--0.3 7.5+1.6 3.6+0.7 1.64+0.3
@ 8.342.4 3.540.8 1.64+0.3 7.3+1.6 3.4+0.7 1.5+0.3
9 \ & 10.741.7 4.1+0.8 1.840.4 8.8+1.6 4.240.8 1.80.3
| < 10.6+2.2 4.240.7 1.740.3 8.7+1.4 4.240.6 1.740.3
10 l & 12.842.1 4.540.7 2.0-+0.4 9.940.9 4.6+0.7 2.140.3
L@ 12.842.5 4.640.4 1.9+0.4 10.1+1.2 4.540.7 2.0+0.3
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Table 5. Monthly averages of the measurements of the medial meniscus (M*0)

(1) Med. meniscus (2) Width of med. meniscus (3) Thick. of med. meniscus

Mo. | Sex | (a) Sagitt. | (b) Lransv. | (a) Ant. | (b) Med. | (¢c) Post. | (a) Ant. [(b) Med. |(c) Post.

diamet. diamet. part part part part part part
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
4 & 2.8+0.6 2.61+0.4| 0.8+0.2 0.940.2 0.810.2 0.6+0.1 | 0.7+0.2|0.6+0.2
? 3.04+0.5 2.7+0.3 | 0.9+0.2 0.910.1 0.8+0.3 0.64+0.1 |[0.7£0.2|0.7£0.3
5 S 5.04-0.8 3.8+0.7 | 1.340.3 1.240.2 1.340.3 1.0+0.2 {1.1+0.211.0+0.3
2 4.8+1.2 3.8+0.9 | 1.340.3 1.3+0.3 1.310.3 1.1+0.4 |1.240.2 | 1.0£0.3
6 & 7.3%£1L1 5.6+0.91 1.9%0.3 1.740.3 1.940.4 1.54+0.4 ; 1.5£0.3 | 1.3%0.3
? 7.4+1.0 5.6+0.8 | 2.0+0.5 1.7+0.4 2.01+0.5 1.540.5 | 1.5%£0.4 | 1.4+0.4
7 & 8.810.9 6.910.7 | 2.310.4 2.2+0.3 2.4+0.4 1.8+0.5 | 1.840.4 | 1.6+0.2
2 8.6+1.1 6.6+0.7 ! 2.240.5 2.110.3 2.440.5 1.71£0.5 | 1.8%0.3 | 1.5+0.6
8 ) 9.910.9 7.9+50.8| 2.5%0.6 2.51:0.5 2.910.7 1.9+0.6 | 2.1+0.5| 1.840.6
? 10.5+1.0 7.91+0.6 | 2.6+0.5 2.540.4 2.8+0.5 1.940.7 {2.2+0.5} 1.8+0.5
9 S 11.84+1.1 9.0+1.1| 3.0+0.5 2.8+0.5 3.240.5 2.31+0.7 | 2.440.5| 2.140.6
2 11.741.0 8.910.8| 2.9+0.6 2.8+0.4 3.14+0.6 2.31+0.8 | 2.4+0.5|2.01+0.7
10 S 12.611.2 9.940.9| 3.4%0.9 3.0+0.7 3.540.8 2.5+£0.9 | 2.6+0.5| 2.3+0.6
2 12.7+1.4 | 10.1+0.9| 3.330.8 3.010.5 3.440.6 2.6+0.8 |2.6+0.3]2.3%+0.7
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Table 6. Monthly averages of the measurements of the lateral meniscus M+to)
(1) Lat. meniscus (2) Width of lat. meniscus (3) Thick. of lat. meniscus

Mo. | Sex | (a) Sagitt. | (b) Transv.| (a) Ant. (b) Lat. (c) Post. (b) Lat. | (c) Post.

diamet. diamet. part part part (2) Ant. ;))art part part

(mm) (mm) (mm) (mm) (mm) mm (mm) (mm)
| 4 S 2.5+0.4 | 2.3+0.3 0.710.2 0.7%0.1 0.740.2 0.510.1 |0.6+0.2|0.5+0. 1
? 2.64+0.4 | 2.440.3 0.810.2 0.7%0.1 0.7£0.2 0.5+0.1 }0.7+0.2 | 0.6+0.2
5 ) 4.44+0.7] 3.740.7 1.440.3 1.240.4 1.21+0.3 1L.0+0.2 | 1.140.2]0.940.2
R 4.510.5 | 3.840.5 1.4+0.4 1.340.4 1.240.3 1.0+0.3 | 1.240.2|0.940.2
| 6 ) 6.1+0.8| 5.5+1.0 2.0£0.5 1.640.4 1.840.4 1.31£0.4 | 1.4+0.3|1.140.2
? 6.240.8] 5.530.7 2.1+0.5 1.840.4 1.94:0.4 1.4+0.5 | 1.54+0.3 | 1.240.3
7 ) 7.3+0.8| 6.5+0.9 2.510.5 2.310.4 2.410.3 1L.7+0.4 | 1.8£0.3 1.440.4
? 7.24+1.0| 6.2+1.0 2.5+0.8 2.44+0.5 2.440.5 1.640.5 | 1.740.3 | 1.340.3
| 8 S 8.4+1.11 7.840.9 2.840.7 2.940.6 2.710.6 1.810.6 |2.140.4 | 1.64+0.6
? 8.6+1.0 7.6+0.8 2.840.6 2.8+0.6 2.7+0.4 1.84+0.6 |2.040.3 | 1.53-0.4
: 9 S 9.61+0.8] 8.740.9 3.240.6 3.140.4 3.2+0.5 2.0+0.6 | 2.54+0.4 | 1.940.5
2 9.4+1.0| 8.81+0.8 3.2+0.7 3.11+0.4 3.110.6 1.940.6 | 2.44+0.4 | 1.940.5
10 S 10.0+1.1{ 9.5+1.3 3.410.4 3.4140.4 3.510.4 2.1+0.8 |2.6+0.4 | 2.140.5
? 10.3+1.0 | 9.6+1.8 3.540.8 3.540.3 3.6£0.6 2.11+0.6 |2.740.3 | 2.24+0.6
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Table 7. Monthly averages of the measurements of the excavations of the medial and lateral meniscius

M=o
(1) Excav. of med. meniscus (2) Excav of lat. miniscus
Mo. | Sex (a) Opening (b) Transv. (c) Sagitt.diamet.] (a) Opening. (b) Transv. (e dSagiti.
diamet. (mm) diamet. (mm) (mm) diamet. (mm) diamet. (mm) (rli:;\t)z .
4 S 1.540.3 1.740.3 1.340.3 0.7+0.2 1.8+0.2 1.0£0.1
F 1.640.3 1.9+0. 2 1.540.2 0.840.2 1.840.4 1.0+0.2
5 S 2.8+0.6 3.0+0.7 2.4+0.4 1.0+0.4 2.3+0.6 1.3+0.6
? 3.0+0.8 3.1+0.5 2.5+0.3 1.14-0.3 2.410. 4 1.440.5
6 & 4.310.8 4,3140.5 3.6+0.6 1.510.4 3.5+0.7 2.1£0.6
= 4.340.8 4.310.8 3.6+£0.7 1.5+0.5 3.5+0.7 2.0£0.6
7 S 5.14+0.8 5.0+0.4 4.4740.5 1.8+0.3 3.8+0.7 2.5+0.8
? 5.01+0.8 4,9+0.7 4,3+0.7 1.8+0.5 3.71+0.8 2.610.7
8 ) 6.01+0.9 5.8+0.8 5.210.8 2.1£0.5 4,7+1.0 2.940.6
? 6.1+1.1 6.0+0.8 53+1.0 2.2+0.5 4.740.6 2.910.5
9 ) 6.510.8 6.610.7 5.710.7 2.310.6 5.4+0.9 3.24:0.6
? 6.61+-1.0 6.710.9 57+0.9 2.3+0.6 5.510.9 3.2+1.0
10 S 7.0%=1.5 7.7+0.7 6.11+0.8 2.440.7 6.01+0.9 3.5+0.7
2 7.11+0.6 7.7+0.8 6.140.7 2.51+0.5 59+1.0 3.6+0.9
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A : Sagittal diameter of the articular surface of the
medial condyle of the tibia.

B : Transverse diameter of the articular surface of
the medial condyle of the the tibia.

C : Transverse diameter of the excavation of the
medial meniscus.

D : Sagittal diameter of the excavation of the medial
meniscus.

E : Transverse diameter of the excavation of the
lateral meniscus.

F : Sagittal diameter of the excavation of the lateral
meniscus.
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Table 8, Monthly averages of the measurements of the distal end of the femur (M+o)

(1) Biepi- | (2) Width | (3) Artic surf. of med. | (4) Artic. surf. of Lat.
Mo. | Sex | condylar | of intercon- condyle condyle () Patell. surf.
' width dylar fossa | (a) Width | (b) Length| (a) Width | (b) Length{(a) Height|(b) Width
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
4 & 5.840.6 1.8+0.2 2.01+0.3 4,3+0.6 1.9+0.2 4.5+0.4 { 2.3+0.2 | 2.940.4
2 6.2+0.6 2.01+0.3 2.1+0.2 4.540.5 1.940.2 4,740.4 | 2.440.2 | 3.11+0.4
5 ) 9.8+1.3 3.440.8 3.5+0.5 7.010.9 3.410.5 7.240.9 | 4.1320.5| 4.4+1.0
L 10.0+0.9 3.440.6 3.510.6 7.110.7 3.4+0.6 7.410.8]4.0+0.5| 4.640.7
6 o) 13.7£1.1 4,5+0.6 4.610.5 9.7+1.0 4,5+0.4| 10.2+1.05.5+0.6 | 6.710.9
= 13.9+1.6 4.5+0.6 4,74+0.7 | 10.0X1.1 4,540.6 | 10.4+1.1|5.440.7 | 6.840.9
7 S 17.0+1.6 5.540.6 5.9+0.8 | 12.241.2 5.740.8 | 12.6+1.1|6.410.6 | 83%0.8
f 16.7+1.6 5.440.7 5.8+0.6 | 12.0+1.8 5.51+0.8| 12.3+£1.8 | 6.6+0.5{ 8.3%1.1
8 S 21.242.5 6.5+1.0 7.24+1.2 | 14.5+1.2 6.91+1.3| 15.2+1.2{7.7+1.0| 9.6f1.2
= 20,912.1 6.410.8 7.3+0.8 | 14.5+1.0 7.0£1.2} 15.3+1.1|7.5+0.9| 9.741.1
9 o) 24.1+1.2 7.510.7 9.0+1.1| 16.7f1.1 8.5+1.5| 17.6+1.2 | 8.7+1.0| 10.8+1.5
2 23.513.0 7.61+0.9 8.9+1.0| 16.5+1.2 8.6+1.4| 17.7+1.0 | 8.7+0.9 | 10.71+1.5
10 o) 27.2+1.3 8.5+t1.1 9.8+1.2| 18.5+1.2 9.44+1.5{ 19.8+1.2|9.2+1.0| 11.8%1.8
? | 27.541.1| 8740.9| 9.7116| 187+13| 9.5+14| 20.3+129.440.9 | 11.9%11
A e H3 BWESL Hiv A BEEsx dctCH
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PrFHEE Lo s KREBBI0AEE Hik 4.2
1%, Zotk 4.31F7F A9 (F13%E, 21—). o] AL 2tz
2 EiRete M 4E—-Ge 23 ol AE KA 6 A7A
£ e EHET Hite oA HEslz g

21. BREBMH®E 27|

(a) REBMOHEEE

hEsg, BB FHEe H9AkQ—ad T,
BT 4 Bols BH: 2.6mm, ik 2.5mmoelx, 4EH

0.6~14mm~ ¥EFHLCEIZE, 18—a) FlHHT10H )
= B 9.9mm, LtE 9.7mm b =3, R4 A

T aTHiEE ke e sbd HMEIEI0A e itk 3.9
E, it 3.8f% 2 slo] AT(HII3E, 22—a).

(b) BERRBENQIEE
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Table 9. Monthly averages of the measurements of the patella (M+to)
Fet (1) Patella (2) Artic surf. of patella

age | Sex . . _y . (b) Width ¢f | (c) Width of

Height b) Width (¢) Thickne (a) Height - .

Mo. (@ (menllg)l ( )(rm;) ¢ (nifn) ss (mi;g) med. part lat. part r

(mm) (mm)

S 3.4140.6 3.740.4 1.6+0.3 2.6+0.6 1.7+0.2 1.640.2
4 ? 3.61+0.4 4.140.5 1.74+0.3 2.510.5 1.9+0.3 1.840.2
o) 5.31+0.7 5.840.8 2.510.4 3.940.8 3.01+0.4 2.810.4
> = 5.4+0.7 6.0+0.7 2.510.5 3.84+0.7 3.0£0.5 2.8140.4
& 7.61+0.9 8.6+1.6 3.840.4 5.240.7 4,24+0.7 4.110.6
61 2 7.640.8 8.440.8 3.840.5 5.340.9 4.240.7 3.940.6
) 9.2+1.0 10.5+0.7 4, 74-0.5 6.6+1.0 5.24+0.5 5.040.6
7 2 9.3t1.1 10.4+1.2 4.640.5 6.41+1.0 5.140.7 4.8-+0.6
) 10.9+1.1 12.62-1. 1 5.410.5 7.91+1.2 6.14-0.8 5.840.7
8 = 11.141.0 12.5+1.2 5.3+0.6 8.0--1.2 6.2+1.4 6.0+1.0
S 12.8+1.1 14.5+1.0 6.2+0.6 9.2+1.4 7.240.9 7.03+0.7
9 = 13.2+1.0 14,611 6.310.4 9.1+1.5 7.31.0 7.241.0
S 14.5+1.1 16.240.8 6.91-0.6 9.91+1.6 8.0+0.9 7.910.6
0 < 14.6-1.0 16.4+1.3 7.140.3 9.7+1.3 8.1+1.9 8.0+0.6

a4 Aol = Witk 1.7 mm, icbE 1. 9mm ol 2 JRfGHT fhat4 el e Yt 2.2mm, L1 2.4mmolx, 43H
ot whebA 4FH 0.8~1.2mm ¥4 HEEFSILOEI2L, 18 0.9~1.8mm* ZEFZCE 12 £, 20—a) BRENAI0H
—b) MRESATI0H ) = Witk 8.0 mm, i 8 1mm 7} % ol & Yk 10,0 mm, L% 10.6mm 7t 3, BaEhE4 R
o} BataT 4 1 WS it o sk Rl o WL MEMiE e dlw REYI0H e Vi

10A i 9Pk 4.4 (%, Lotk 4 STL,_‘,—_ Heol dehCiT134, 4.31% Lotk 4.6 (77t (134, 24—a). o] A% [1'1]
22b). ek W3IBSk Rx ol AR WA 6 AR
(o) BREBMEESREEE @ Eieka Mkt welA EH gk
BlREL BB THE 519 K@ 2w, g () ARITRRBEARE
[ 4 Aols 9 1.6 mm, /,(I"f‘l 8§mm ol %if 0.9 WL U ole e A0RQ—b ek 1 i
~1.2mm A G ek (12, 18—c) Mhipgi0Aae A4 e Bk ok 2T 2. 8mmeln 4 1.3~

Ytk 7.9mm, ik 8.0 mm 7} sm Btz a Ao yy  26mm BT Sl GRI12E, 2060 BEKIEI07 A & O
LRYEE e 2 sbd MihiE1083 e Bk 4.615, £ 14.0mm, 4% 14.3mm /b 52 BG4 Ao B

Lt 4.7 (7 Hol AhGEI3E, 22— TYEe Lo s R0 e SE 5.0,
22 JEB LS BAIEE ol 5 1FFR ATk HCRI3A, 24-b). olAlE
T, B FHEE F10EDS pa iy 0 LTHEE "‘5"'1/3“?‘"4 3 lE—Ask 2 b 6 AR
4fole B 5.7mm, Lk 6.0mmolx, Fifpipel £ AT e IEEStR Mk 10 iRl fife
webd fgf 2. 1~3.7mmA FFsR I, 19 ko * stk
W10 9 23.9mm, ik 24.6mm s 5z 24, EESMUFERG @ 27
Walhis 4 A Ol YL IHNEE e 2 shel B0 (@) SMUIBRATEIELE
i UHE 4115, 4t 42152 mHen g{r/}»(q,13}< Tatssl, Y aomel Aafie 41046 —adsk 2,
—23). olAL el |Aliskd i 4)—Bek 7, B4 el A= YiPk 1.8 mm, Ztf 2 1mmejx 4H 0.8
REGY 6 A7 & 101 el BEfFsln Hthe =elAl i ~1.8mm 4 FE&RCR124, 21—a) JHETEI0A =
Hich P 9.3mm, P 9.5mm s 5=, WEyE4 Y W
23. EEAREMAE 27| R e 2 she BAEATI0 At YHE 4.8,
(a) AAIEMHEET M 4915 TS A3, 25—a). AR
BaEsul, Wiomel BHkie 5102:02—a)ek 2, Bi o BRET6 1A B wbEal gl s weld
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Table 10. Monthly averages of the measurements of the proximal part of the tibia (M+4o)
(1) Greatest (2) Artic. surf. of med. condyle (3> Artic. surf. of lat. condyle
Mo. | Se idth of tibi .
* Wl(mm% hia (a) Transv. diamet.| (b) Sagitt. diamet.|(a) Transy. diamet. (b) Saggitt. diamet.
(mm) (mm) (mm) (mm)
3 5.710.4 2.2+0.4 2.84+0.6 1.8+0.3 2.840.4
4 ? 6.0£0.5 2.440.4 2.840.4 2.1+0.3 3.0+0.5
& 9.5+1.4 3.7140.6 5.414-0.8 3.840.6 4.840.6
5 £ 9.6+1.0 3.9+0.6 5.440.7 3.710.5 4.940.5
o) 13.1+1.3 5.510.9 7.440.9 5.540.9 6.81+0.7
61 2 13.2+1.4 5.640.9 7.6:1.0 5.3-40.7 6.8-0.8
. ) 16.3+1.1 6.81+0.8 9.3+1.0 6.510.7 8.3+0.8
? 16.111.0 6.610.9 9.1+1.0 6.31+0.8 8.14+0.9
g 3 19.5+2.3 8.0+1.0 11.1+1.1 7.610.8 9.8+1.1
L 19.4+1.0 8.14+0.8 11.341.0 7.7t1.5 10.04-0.7
5 22.2-+11 9.4+1.0 12.940.9 8.640.8 11.2+40.9
9 = 22.2+1.2 9.3+0.7 12.8+0.9 8.4+0.9 11.4+0.8
s 23.9%1.3 10. 0+0.9 14.041.1 9.310.8 12.3+0.7
0] o 24,6410 10.6-+0. 8 14.341.2 9.541.0 12.5-0.8
‘:{Zﬁé}'j— /\I\DI" (%)
(b) HMUEERAETERT#E <o —— MALE
Gl B S P RI0GG—b)e 2a By -v--~ FEMALE
I 4 Aele Yt 2.8mm, 4% 3.0mmelZ 447 1.1 )
~2.0mm % EEESICGRI2E, 21—b) BAGESE108 °ﬂ 401
Bt 12.3mm, gt 12.5mm 7} 53 Falhas 4 A9
e Jbem sbd RAEEI10A Y B 4.2 (E,
Ltk 43458 ek Ack(EI3E, 25—b). oA E
30+
GHLAT 6 1 7hR = W8] H ST KBS BT oA 0
Her o
25 % %
20
(D ARREEBRE ¥f BRIEY
i iV x‘x| { ZH;J
( I’JfEJfﬁg ff*ﬂﬁn ><100>
AEAYLL U v 18} s E112 (0 2o R 10
ol 1 L L1 1 L )
4 Aele U 3.8, ik 39013, BAIETT AR i Mo4 5 6 7 8 9 10

—kﬁfmi Liteted FBik 404, Ltk 452 2 Kk
Ao sgfbatAl ek gleb B BRERE T AR S A0
LR R AR B o] H %fdﬁﬁoﬂ R O i S =4
3 OAEBE WAL el MlbAw fEfsta S
l—A)D.
(2) SMURRINFET 8 FRER

SR R
(= %{ %100)

Falison, Yl Eomel THfEE B30 2R fElAT
4 Fell= B 2.0013 ik 2,219, ol A& AT 6

Fig. 5. Indicis

of the measurements to the body

length.

TMEHOOWE e

H7tAl = s

: Length of the medial collateral ligament.
: Length of the lateral collateral ligament.
: Length of the patellar ligament.

: Length of the anterior cruciate ligament.
: Length of the posterior cruciate ligament.
: Length of the infrapatellar synovial fold.

sk Efé’a_‘i Wi Lstshel Al

FBA L el = 3.6~3. 72 —uiskAl FAetCE 5 —BD.
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Table 11. Monthly averages of the indices (%) of the chief measurements to the body length (M+o)

Fet. (1) Length, | (2) Length, | (3) Length, | (4) Length, | (5) Length,| (6) Length,| (7) Sagitt.
age med. collat. | lat. colleat. patell. lig. infra-patell. | ant. cruci.| post. cruci| diamet.,
in Sex lig. lig. fold lig. lig. med.
Mo. menis.
o) 3.840.6 2.01+0.5 2.710.8 1.24+0.2 1.840.3 1.44-0.3 1.940.5
4 == 3.930.7 2.240.4 2.71+0.6 1.2+0.3 1.9+0.5 1.610.3 2.110.4
8 4.2+1.0 2.9+0.6 3.240.5 1.4£0.3 1.7£0.3 1.84+0.4 2.510.4
>l e 4.0+1.1 2.9+0.5 3.140.5 1.340.3 | 1.9+0.7 | 1.840.4 | 2.440.6
) 4.2+0.8 3.34+0.7 3.0+0.6 1.440.3 1.7+0.6 1.740.5 2.610.4
6 2 4.240.6 3.340.7 2.8+0.6 1.4+0.2 1.610.6 1.740.4 2.630.4
S 4.440.7 3.310.4 3.11+0.6 1.340.3 2.010.8 1.8+0.4 2.6+0.3
7 2 4.540.8 3.410.4 3.0+0.6 1.440.2 2.0+0.7 1.720.5 2.640.4
o) 4.410.9 3.7+0.7 3.5+0.7 1.4+0.3 2.1+0.6 1.94-0.4 2.5£0.2
8 2 4.440.5 3.6£0.7 3.440.7 1.4+0.3 2.1+0.6 1.840.4 2.7%0.3
S 4.340.7 3.71+0.6 3.310.6 1.4+0.3 2.41+0.4 2.0+0.4 2.610.3
9 ? 4.440.7 3.740.5 3.4140.5 1.340.2 2.3£0.5 1.940.3 2.610.2
() 4.530.6 3.740.4 3.44:0.6 1.440.3 2.610.4 2.0£0.2 2.5140.3
10 ? 4.410.6 3.610.5 3.440.3 1.31+0.3 2.510.5 2.0+0.3 2.540.3
(8) Sagitt. (9)Biepicond. | (10D Length, | (11) Length, [(12) Greatest| (é?)) Sagitt. (1]3) Sagitt.
Fet. . . . . . iamet., iamet.,
age Sex diamet., width, artic. surf., artic. surf., width, artic.surf.,| artic.surf.,
in lat. femur med.condyle,| lat. condyle, | tibia med. lgt.v condyle,
Mo. menis. femur femur (t:ﬁ)x;;iyle, tibia
=) 1.740.3 4.0+0.5 2.940.5 3.1+0.4 4.010.5 2.51+0.4 1.940.3
4 2 1.74:0.3 4.440.6 3.040.4 3.240.4 4.0£0.5 2.5+0.3 2.010.4
& 2.11+0.4 4.8+0.8 3.410.6 3.440.6 4.610.8 2.6+0.5 2.310.4
5 2 2.1+0.3 4.840.6 3.4140.5 3.610.5 4.6+0.7 2.610.4 2,310.3
S 2.240.3 4.940.5 3.540.4 3.6+0.4 4.71+0.6 2.61+0.4 2.4+0.3
6 ? 2.240.3 4.910.7 3.640.5 3.71+0.5 4.71+0.6 2.710.4 2.440.3
S 2.240.3 5.140.6 3.6+0.4 3.840.4 4.910.4 2.840.3 2.5+0.3
7 ? 2.230.3 5.0+0.5 3.610.6 3.740.6 4.8+0.4 2.84+0.3 2.440.3
) 2.1%0.3 5.4%0.7 3.71+0.3 3.91+0.4 5.040.6 2.840.3 2.510.3
8 P 2.24+0.3 5.3+0.6 3.7£0.3 3.940.3 4.940.3 2.91:0.3 2.510.2
& 2.1+0.2 5.4140.4 3.71+0.3 3.940.3 4.940.3 2.940.2 2.540.2
9 ? 2.1+0.2 5.2+0.7 3.6+0.3 3.940.3 4.940.3 2.840.2 2.510.2
) 2.010.2 5.410.4 3.710.3 4.0+0.3 4,.8+0.3 2.840.3 2.510.2
00 o | 20+02 | 54403 | 3550.3 | 4.0+0.3 | 4840.2 | 2.840.2 | 2.5+0.2
(3) RENGRE M HFRIEY Foled FREBET8 Aol 3.4 2 H3 Hte —FshA e
BEETEER A= (5 5 [E—C).
(% B x0)

FaibA, Bchlel FHEs H11RGS 23 JRERE
4 Hele Stk 0l 25 2.7l HEg WikeE |
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Fig. 6. Indicis of the measurements to the body length.

: Bi-epicondylar width of the femur.
: Greatest width of the proximal end of the tibia.
: Length of the articular surface of the lateral
condyle of the femur.
: Length of the articular surface of the medical
condyle of the femur.
E : Sagittal diameter of the articular surface of the
medial condyle of the tibia.
F : Sagittal diameter of the medial meniscus.
G : Sagittal diameter of the articular surface of the
lateral condyle of the tibia.
H : Sagittal diameter of the lateral meniscus.
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Table 12. Monthly increments of the measurements (mm)
[€)) Med. collat. | (2) Lat. collat. | (3) Patell. lig. 4) (5) Ant. cruct. lig. (6) Post. cruci.
Fet. lig. lig. Length lig.
age
in @ (b (a) (b (a) (b) of Inf- (a) (b) o @ CYRRRIC)
Mo. | Length| Width | Length| Width | Length| Width rfai;“e”' Length| Width | Thick) Len- |Width| Thick
old. gth
5~4 2.9 0.5 2.9 0.1 2.5 1.9 1.0 1.1 0.5 i 0.2 1.6 0.6} 0.3
6~5 3.3 0.7 3.3 0.3 1.7 1.3 1.1 0.9 0.6 0.2 121 0.7] 0.1
7~6 3.1 0.4 2.0 0.5 2.0 1.0 0.7 2.0 0.5 0.4 1.0; 0.5 0.4
8~7 2.5 0.8 3.0 0.6 3.3 1.6 1.0 1.7 0.8 0.3 1.5 0.7 0.3
9~8 2.3 0.4 2.4 0.3 1.6 1.4 0.5 2.3 0.7 0.2 14| 0.7] 0.2
10~9 2.9 0.5 1.6 0.3 2.0 0.8 0.8 2.1 0.4 0.2 1.2] 0.4 0.3
(7) Med. menisc. | (8) Width, med. menisc. | (9) Thickness, med. (10) Lat. (11) Width, lat.
Fet. menisc. menisc. menisc.
age
in @ (b) (8 (b (e) (a) (b) () @ b @ (b (©
Mo. | Sagitt. | Transv.| Ant. Med. | Post. Ant, Med. Post. | Sagitt. ;I“rrag: Ant. | Lat. | Post
diamet. | diamet.| part part part part part part diamet. | iamet.| part | part | part
5~4 2.0 1.1 0.4 0.4 0.5 0.5 0.5 0.3 1.9 "w 1.4} 0.6 5 0.6 0.5
6~5 2.5 1.8 0.7 0.4 0.7 0.4 0.3 0.4 1.7 1.7 0.7 0.41 0.7
7~6 1.3 1.2 0.3 0.5 0.4 0.3 0.3 0.2 1.1 1.0 0.4 | 0.7 0.5
8~7 1.5 1.1 0.3 0.3 0.5 0.1 0.4 0.2 LZ | 1.2 037 0.5, 0.3
9~8 1.6 1.1 0.4 0.3 0.3 l 0.4 0.2 0.3 1.0 l 2170 0.4 0.21 0.5
10~9 0.9 1.0 0.4 0.2 0.3 1 0.3 0.2 0.2 0.7 } 0.8“ 0.3! 0.4, 0.4
. [ S | 1es ioat L C16Y Artic. |10y ace e
(12) Thickness, lat.| (13) Excavat.,med.| {14) Excavat., lat. | (15) Distal £ med (17) Artic. surf.,
Fet. menisc. menisc. menisc. end, femur cssng;l"fen'mr lat. condyl.,femur
age .
n (@ [ o @ e o @ e o @ @@ e @ o
_|Trans-|[Sagitt. {Trans-(Sagitt.|Epico-|. X
Mo. iAnt. | Lat. | Post. | Open v. dia-\diam- | OPE™"|y. dia-|diame- ndyl. mt:lerc Width| Length | Width | Length
part | part | part |ing |met. |et. ing |met. |t. width (f)gss;i
5~4| 0.5 0.5} 0.3| 1.3} 1.3} 1.1} 0.3| 0.6| 0.4| 3.9| L5]| L4 | 2.7 1.5 2.7
6~5| 0.4 03] 0.3} L4 1.2, 1.1} 0.4 L1} 0.7] 3.9} 1.1 1.2 2.8 1.1 3.0
7~6| 0.3y 0.3 0.2} 0.8y 0.7| 0.8} 0.3 0.3| 0.5 3.1 1.0} 1.2 2.2 1.1 2.2
8~71 0.1} 0.3 0.2{ 1.0{ 0.9| 0.9 0.4/ 09| 0.3| 42| 1.0} 1.4 2.4 1.4 2.8
9~81| 0.2} 0.4] 0.3| 0.5] 0.8 0.4 0.1 0.8, 0.3} 27| 1.1} L7 2.1 1.6 2.4
10~9| 0.1} 0.2 0.3} 0.5 1.O| 0.4] 0.2} 0.5 0.4 3.6 1.3 0.8 2.0 0.9 2.4
(18) Patell. surf., (19) Patella (20) Artic. surf. patella 22U ggf) Anrlgg' §§§f> Al;?c'
Sge';' femur Greatest cond’yl.,tibia condtvl. tibia
: (a) (b) (a) l<b) () (a) (b) () width |(a)  I(b) (&) ()
m Thick- Width | Width of |Trans-{Sagitt. Trans-(Sagitt.
Mo. | Height | Width | Height | Width 1 Height | of med.| of lat. —|v. dia-|diame-v. dia-|diame-
ness part part tibia  |met. |t met. |t
5~4 1.7 1.5 1.9 ’ 2.0 0.8 1.3 1.2 1.1 3.7 1.5} 2.6 1.8, 2.0
6~5 1.4 2.3 2.2 2.6 1.3 1.4 1.2 1.2 3.6 1.8] 2.1| 1.6} 1.9
7~6 1.0 1.5 1.7 2.0 0.9 1.2 1.0 0.9 3.0 .11 1.7} L0} 1.4
8~7 1.1 1.4 1.7 2.1 0.7 1.5 1.0 1.0 3.3 1.4 2.0 L3} 1.7
9~8 1.1 1.1 2.0 2.0 0.9 1.2 1.1 1.2 27 - 13| 1.7 0.8 1.4
10~9 0.6 1.1 1.6 1.6 0.7 0.6 0.8 0.9 2.1 0.9 1.3] 0.91 11
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Table 13. Monthly increment ratio based upon the averages of the 4th month
) 1@ 1@ | @ Med (5) Lat. (6) Patell. | (D (8) Ant. crucia. |(9) Post. crucia.
collat. lig. collat. lig. lig. lig. lig.
Fet, Sittinel Body | Bod Leng-
age |, [tRg Body | Body |y iyl | @ | [thefl@ ) (@ @ |® |@
m height length|weight| | = | 4ihl T eng-|Width| Leng | Width™F%"| Leng-|Width|Thick-| Leng:| Wid- =
Mo. atell. 8
th th th th ness |th th 5
fold. a
4| o] to| 1ol 1of 10| Lo| 10| 10] o] 10| Lo| Lo| Lo| Lofro Lo
[ 1.4 1.4 2.7 1.5 1.5 1.9 1.3 1.6 2.0 1.7 1.3 1.3 1.4} 1.7]1.6 |16
5 2 1.41 1.4 2.7| 15 1.4 2.0 1.2 1.6 1.9 L5 1.4 1.4 1.4 18|17 |14
3 1.8 1.9} 6.2] 2.1} 2.1 3.0 1.9 2.1} 2.6 2.2 1.8 2.0 .81 2.3|2.4 |18
6 2 1.8| 1.9} 6.2} 2.1} 2.2} 3.0 1.7\ 201 26| 221 1.7| 20! 1.8| 2.312.318
&S| 2.2 2.3710.6| 2.6] 2.6 3.7| 2.7 l 261 3.1| 26| 25| 2.4] 24| 2.9]|2.9 26
7 21! 22 2.3110.3] 2.7 26| 3.7 24| 25| 3.1] 26} 2.4 2.4} 26| 2.8|28 2.4
sl 25| 2.70116.3} 31| 3.2} 47| 32| 3.4 40} 3.1} 3.1| 30| 30| 3.6/3.8]3.2
8o | 26| 227116.9| 3.1] 3.3| 47| 3.3| 3.4| 3.8} 32| 3.0] 31| 3.2| 35|36 130
31 29! 3.0|24.6! 35| 3.7) 54! 3.7 3.7| 46| 35} 39| 3.7| 3.6| 42|44 3.6
9 2] 29| 3.1]/24.8| 3.6 36| 55| 3.7| 3.9| 46| 3.5 3.9 3.8| 3.4 414434
3 3.3| 3.4[37.9| 4.11 42| 6.0 41| 43| 49| 3.9 47| 4.0, 40 47|48 4.2
10 21! 33| 3.4/39.0| 4.0 42| 6.0 41| 43| 51| 3.9| 4.7 41| 3.8| 48|47 |40
(10) Med. | (11) Width, med. | (12) Thickness, (13) Lat. (14) Width, lat. (15) Thickness,
menisc. menisc. med. menisc. menisc. menisc. lat. menisc.
Fet.
age [go (@) () (@) »(b) (© @ | @ (@ (& (@ [b & (b |
l;;[ Sagitt.| Trans| Ant. | Med.| Post. | Ant. | Med.| Post. [Sagitt.|Trans-| Ant. | Lat. Post. Ant. | Lat. |Post
o dia- |v. dia-| part | part | part | part | part | part |diame-v. dia-| part @ part part | part | part part.
met. |met. . t. met.
1] | vo] 1o] vof 1o] rof 1ol o] 1ol 1of 1o} 1o] rof 1o| rofro]10
3 1.7 14| 1.5 1.3 1.6 1.7| L6] L5 1.7} 16 1.9 1.7 .71 2017116
5 ? 1.7 1.4 1.5 14 1.6 1.8]| 1.7 1.5/ 1.8! 1.6} 1.9} 1.9 1.7| 20|1.8 |16
5 25| 2.1 22| 1.9 24| 25| 2.1 20| 2.4} 23} 2.7} 2.4} 26| 26|22 |20
6 1 26| 21| 24| 1.91 25| 25} 21| 2.2| 24| 2.3} 28| 26| 27| 28|23 |22
&1 30| 26| 2.7) 2.4| 3.0} 3.0} 26| 2.5 29| 28, 3.3 3.3 3.4 3428125
7 21| 30t 25| 261 23| 30| 28| 26| 2.3 2.8| 2.8! 3.3 3.4| 3.3} 3.212.6 (24
4| 3.4 30| 29| 28| 36| 32| 30| 2.8| 3.3, 33| 3.7| 41} 39| 36|3.2[29
8 2| 36| 30| 31| 28| 35| 3.2 31| 28| 3.4 32| 37| 40! 39| 3.63.1 |27
s 41| 3.4] 3.5 3.1} 40| 38| 3.4| 3.2} 3.8| 3.7 43| 44} 46 403835
I 2! 40| 3.4] 3.4! 31| 39 3.8 3.4| 31| 37| 37| 43| 44| 44| 3.8|3.7 3.5
51 43 370 40| 33| 44| 42| 37| 3.5 3.9} 40| 45| 49| 50 4214038
10 2! 44| 3.81 39| 33 43| 43} 37| 35| 40| 41} 47 50| 5.1 42142140
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Table 13. (Continued)
| . (20) Artic.
(16) Excavat., med. (17) Excavat., lat. (18) Dist. end, ) ‘A(‘imc' S‘érfl" surf., lat,
menisc. menisc. femur m‘; - condyl., condyl.,
Fet. emur femur
A8C [gey | (@) (b) (e (a) (b) (© (a) (b) (a) ¢>)] (a) (b
;\X/II Opening| Transv.| Sagitt. | Opening| Transv.| Sagitt. Bi- Width, Width | Length| Width Length
o diamet. | diamet. diamet. | dizmet. 31:;'11con- ;ncf;ffo-
width | fossa
4 Lo| 1ol wo| wo| wo| wo| o] wo|l wo| 10| 10| 10
) 1.8 1.7 1.7 1.3 1.3 1.3 1.6 1.8 1.7 1.6 1.8 1.6
5 < 1.9 1.7 1.8 L5 1.3 1.4 1.7 1.8 1.7 1.6 1.8 1.6
) 2.8 2.4 2.6 2.0 1.9 2.1 2.3 2.4 2.2 2.2 2.4 | 2.2
6 2 2.8 2.4 2.6 2.0 19 2.0 2.3 2.4 2.3 2.3 2.4 | 2.3
3 3.3 2.8 3.1 2.4 2.1 2.5 2.8 2.9 2.9 2.8 30 2.7
7 2 3.2 2.7 3.1 2.4 2.1 2.6 2.8 2.8 2.8 2.7 2.9 | 2.7
S 3.9 3.2 3.7 2.8 2.6 2.9 3.5 3.4 3.5 3.3 3.6 3.3
8 ? 3.9 3.3 3.8 2.9 2.6 2,9 3.5 3.4 3.6 3.3 371! 3.3
S 4.2 3.7 4.1 3.1 3.0 3.2 4.0 3.9 4.4 3.8 4.5 3.8
9 2 4.3 3.7 4.1 3.1 3.1 3.2 3.9 4.0 4,3 3.8 45| 3.8
5 4.5 4.3 4.4 3.2 3.3 3.5 4.5 4.5 4.8 4.2 4.9 4.3
10 =l 4.6 4.3 4.4 3.3 3.3 3.6 4.6 4.6 4.7 4.3 5.0 4.4
: (25) Artic. | (26) Artic.
(213{ P afterlrll. . (22) Patella @3 ‘A;rttelﬁ'a surface, €20 surface, med.| surface, lat.
Fet, surl., temu P Great- condyl., tibia|condyl., tibia
age g, | (@ (b) (a) )] © (a) (b) (c) est |(a) |(b) (@ (B
l;:[ Height | Width | Height | Width | Thick- | Height | Med. Lat. wu;lth Trans-[Sagitt.|Trans-|Sagitt.
o. ness part part %. v. dia-/diame-|v. dia-|diame-
tibia met. |t. met. |t.
4 1.0 1.0‘ 1.0} o] 1o| 1ol wno| 1ol rol rof rof nof 1o
S 1.7 1.5 1.5 1.5 1.5 1.5 1.7 1.6 1.6 | 1.6} 1.9 1.9] L7
5 = 1.7 L5 1.5 1.5 1.5 1.5 1.7 1.6 1.6 | 1.7 1.9 1.9 1.7
S 2.3 2.2 2.2 2.2 2.3 2.5 2.3 2.4 22| 2.4 26| 2.8 2.3
6 = 2.3 2.3 2.2 2.2 2.3 2.1 2.3 2.3 23| 2.4| 2.8 2.7 2.3
3 2.7 2.8 2.6 2.7 2.8 2.6 2.9 2.9| 2.8 30| 3.3| 3.3 2.9
7 L 2.8 2.8 2.7 2.7 2.8 2.5 2.8 2.8 2.8 2.9 33| 321 2.8
) 3.3 3.2 3.1 3.2 3.3 3.1 3.4 3.4) 3.3|] 35| 40| 3.9| 3.4
8 = 3.2 3.2 3.2 3.2 3.2 3.1 3.4 35| 3.3| 35| 40| 3.9| 3.4
) 3.7 3.6 3.7 3.7 3.8 3.6 4.0 4.1 3.8 41| 46| 44 3.9
9 2 3.7 3.6 3.8 3.7 3.8 3.6 4.1 4.2} 3.8| 40| 46| 4.3 3.9
S 3.9 3.9 4.1 4,2 4.2 3.9 4.4 4.6 4.1} 43 50| 4.8 42
10 2 4.0 4.0 4,2 4.2 4.3 3.8 4.5 4.7 4.2 46! 51| 4.9 4.3
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ABSTRACT

Developmental Studies on Knee Joint of Korean
Fetus during Middle and Later Stages of
Intrauterine Life

Dong Eun Kim, M.D. and Myung Bok Lee, M.D.

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

The developmental feature of the knee joint in mid-
dle and later stages of the prenatal life has been
analysed by means of the anatomical measurements on
the 54 items including the accessory ligaments, the
menisci and the participating bone ends from a sum of
382 cases (189 cases of male and 193 cases of female)
of the Korean fetuses aged from the 4th to the 10th
month of the prenatal life.

1. By the 4th month the medial collateral ligament
is longer than the lateral collateral ligament. The lateral
ligament shows a relatively rapid growth by the 6th
month, and at the 10th month it shows the highest
value of the growth rate among the measurements of
the present series (6.0).

2. The anterior cruciate ligament is longer than the
posterior ligament throughout the period of the persent
observation, and shows relatively rapid growth after
the 6th fetal month.

3. By the 4th month the dimension of the medial
meniscus is larger than that of the lateral meniscus.
The similar relationship has been observed between the
hollow areas occupied on the center of each of both
the medial and lateral menisci.

4. Throughout the period of relatively regular pro-
portional rates are detected on the measurements of
the participating bone ends.

5. Of the medio-lateral (width) and antero-posterior
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(length) diameters on each of the medial and lateral
articular surfaces on the femoral condyles the width of
the medial and the length of the lateral are longer
than the other diameters on each respective condylar
articular surface.

6. By the 4th month which is the earliest age of
present series the width of the patella is longer than
the height of it. The medial articular surface of the
patella is longer than that of the lateral of it.

7. The larger articular surface is observed on the
medial tibial condyle in comparison with that of the
lateral.

8. On the growths of the various parts of the part-
icipating bone ends most of the values show a relatively
rapid rates by the 6th, are followed by lesser degree
by the 8th, and a relatively slow one thereafter.

9. The indicis of the several measurements over
the body length show a relatively high values by rapid
inclination with the time until the 5th month, there-
after, moderate values by slow inclination with the
time until the 8th, and after the 8th the values are
stabilized at a level until the end month.

10. The various values on measuring the constituents
of the knee joint at the 10th month are worth about
30~35% in male and 35~40% in female of the adult.

11. None of the significant difference has been de-

tected between male and female sexes.
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