CHERS Q| 2tElX) « & 36 A ® 1.5 2000
J. of Korean Orthop. Assoc. 2000 35: 7-13

Ol SPE0NA] BHElY KIS0l ROl 4Dt HESY A7
- HEY A0 WU A& N0 -

HES - Uy
OSO{RICHSIT o{BICHS MBI, HMCHET oITiehe shesmy’

2 2d 30 SUFGM HEY HFB WGIYHE HOE YOk HIY AHFZ9| YTE MURIM Boh 52
OfA GCHD AT T w2bd XA &2 Ej7|) Q2 SREE 018510 Uy 29| YHE AT Sl
M BIETE 7i0] BBE HEE HY0I0A BOIR 3 U H0lk: 7IHR of AR ARSI

Che S W« o7k BRL 3109t EHOF 6902 & 10001 F CHAICZ Blof, A9} 207 7iR]Q] EO} YRE X% BEE
UiE0l HOjEoR HEGICn, 165 0% Hol LR E2 24 HUIZ2Z 0|M RS Sslo] BFBIAC

T U S32 WY sTHOM YoM FAS HElY WEE AFH HE Yoln, of ADNE AZ
Y20l BAU. 371 EolelTE ME HRO| AL8I0 M HEO| HOBCE A2 HFS| FHT HU R0\
ME W& H7HR| 0| HEEIIS SRiC) S8 Wil o= ADIME R @2 WA R0

2 doloiae BsE DR o Al 20| TR B Thyel 7|80l 250 HEE S U ASE A
EE0. Kaplan2] FHUZ Y Fof ofE R010f ofc) HeRst MBIk FEZ 7HsH0l Y MESE AEHEL.

MOl B SR, UMM OF, wdsy aE

M B

T BEAE] ¢ WE $52 YEHY glov, o o
2 s@de e A9st AR Sloid 2o gAsi
BGE Y 72 dF AYo) 275 ok £8EE
olFE TEEL Al et ue et @3t dAHeR F
AE 4o7V|E ok dEHQ AoT g9 3 g @
29 HA3A g 5& § 7 Ak N A2 vRY
A Hele 4ud AZo| tEHolH, MEelE 5% 1Tl
AN 2EIRATV, FRIdE 15% T2 A 9 A2 ¢
az:l %11:}_9.131.

A7kl &#A el WAL Bernays' 7t Hg @7E ol 2
29 @7 B27t Aot drdioly o] AAFHox| X
shict. 9y A3 YA dsiMx: 27k 9 7Ho] gle
thootd dAstH oz J¥s] FEHY A g FE A
A o) 27402 A7ey Yo ey o7 24 33
ZFol 49¥ AL AT BEE e A%3oE ue

BAMKL: D 5 &
MEA] gt £F 91l-1
olsjed e 8ty ojajuist Ay eiaetny
TEL: 02-650-5143 - FAX: 02-642-0349
E-mail: dwookos@unitel.cokr

R EEY 2AE 19990 PSP PAGERdN SEHAE,

A o] ATolME T WA R ool A W} AEe By
£ AAZCE A7dlod 4 &8 WY d29 FYE o
siahs o2 WS AL FEA Ne7t g 9
IS A7 g 5 U Aolge JdR o AT E
Al

G O 3w
1. a7 oy

ABZE A7 vz 31049} elo} 699 5 EF 100918 i}
o2 Sk iz Al <7 wize g ATE Ashked
HyAog ARHE 7M7) B4 7)(Carnegie stage)” g BF
gtod, A 43R 8F7HA, BN 127128 237174 7
7V 2-49) & AHEEITE dHlole A 9FFE WA 3z
AolieH, gfole] HelFRZo|(crown rump length) ¥ ¥
Zol(foot length) & 7122 43 elolg¥ & 71502 7 &
HE 2-99 8 o]yt

2. Wi

i

¢
il

iz AR Z2 FATE do] AgHeE A%EAE



At MizlA £BHE oJFE ME oby Z37l doju AA
7)o BHg Al &4 Ysich vizke 10% formalin® 8
IR ¥ 29 I/ whel 70%, 80%, 95% R 100%
alcoholZ 10-408-8 @43} 7 histoclear £-& xylene22 £
223k ojo] WelHoE ¥vjdly 5-10 ym FAZ A%
HHE wEYY, hematoxylin# eosin, TrichromelE FGA 3}
b3l

glole= 7] g B 155374 €34 FA%E o
AHEAT, B 16F o]FY BEL FEHvHoR w4 &
BE 53lo] vy AFe 2§ AYs] 3 F o] 2FL
g} Ujo] AME-3FALt FE& Efole] W I3t ] 18
2 719 10% formalin® 2 FA ¥ €3 AE grh
wzlell Mg w7k 2 239 A7) we} 70%, 80%, 95%
9 100% alcoholZ 10-408-4 ©48}3 histoclear 22 xylene
o2 Fqg Asiglch ol HeHes Fujsty 5 um T
2 443488 759 hematoxylin eosin, Trichromel.& ¥
A st

Zz3 e 43 $8l Plank9} Rychla §& ol 481%5oH
HAZ 1 an’e) 239 g3l o 7Y0] A8 H7d Bjo}
o 371 ¥ F3} AT & F2d AP /N7 5 23 Hs)
At @Y7t T 2L 5% sodium sulfate FEA e 12417¢
AT @7t FAE AT B35 el we sekd
Fohstch

WA 155 oA Wizl E ool T 2 HEL F
8307 E ol83le] XA B 4 WS W] A&
Hom, A 165 ol4te] Hlok= ¥ #ul delA wiA &
BE T3l BASYT, HEY d2€ dojdo BEL TE
F 3% do)gsN #Asch

@
1. WHRE?| E

1) B4 1771(RY o 6FE)

23 gEoN I FFe 47 TR FEEEA,
£3E0] 2 294 F W Alolo] AT AU £9)2 D=
slom, NEs AT MEDEC] BoRlE § dFse 27)
H3E Jephgich

2) g 187|(WY 2 7Ex)

HEZ 2F ¢ HF9 d3ske ol WAzl vE A
A%t IHY 32 BAEHE YEE 2 39 FE
< off pHEEA gttt dEFE AZdMe dEAFS
{quadriceps femoris muscle) ] 37 AIFEHAY, UF wjz}
oA o] Z&9 HARA FEE 99502 oojA AF AL

uss - uge

Z wglon, ojzlo] &7h(patellar tendon) 9] W71E olFUTh

3) WY 197|(WY % IFY)

WEFH A9 M¥(shaft) = 933 o] gasch
)5} (femoral condyle) 8 ZE3Htibial condyle)E o}
AL ST Aduolnod, AAHLE Pt frak
EFe e dEE st ZE5 Alolo] £3A F9olA
#3449 F7(interzone) 7t A8 YoM, FA7
10 A 2F FEHHFig. 1).

4) B 207|(U4 o 8F)

7l g A Aol iz B 24§ S $ube
4= AR Wido] 493 & SEEdd 70 14
of A 4 A (cruciate ligament) 7} thEF9 FJAHE
(intercondylar notch) oA H|AE3] F33= FHE AXuz
FEEHAoH, AE7L Qde L wEt HYPsiA wdso 9
of gA FEE F g FHd dF2 FHEE ¢ Y%

5) 4 217|(4H oF 8Fx)
Z3 BANN 385 FAHE ARNFE AFt A3
A= o] FAF EYo] AlelM9t FA13lgl) diEZs A

: 819

Fig. 1. Blastema between femur (Fe) and tibia (Ti) becomes rec-
ognizable at homogenous interzone (1Z). Interzone is seen at
about the 10 cell layer, Stage 19. QF: quadriceps femoris, Pa:
patella, PT: patellar tendon, Fi: fibula (H-E stain, x 40).
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Fig. 2. Lateral meniscus is identified as a typical triangular-
shaped cellular condensation at periphery of the interzone, Stage
21. Fe: femur, Ti: tibia, LM: lateral meniscus (H-E stain, x 100).
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Fig. 3. As early joint spaces (*) are noted, meniscus is distinctly
identified as a dense cellular condensation, Stage 23. Fe: femur,
Ti: tibia (H-E stain, x 100),
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Fig. 4. (A) Lateral meniscus (LM) is composed of densely packed celfls, well separated from the articufar surface of tibial plateau. Cap-
sule (Cap) is identified, 9 weeks (Trichrome stain, x 100). (B) Callagenous fibers in the lateral meniscus (LM) were seen, but not orga-

nized yet, 10 weeks. Fe: fermur, Ti: tibia (Trichrome stain, x 100).
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Fig. 5. (A) Collagenous fibers in the lateral meniscus (LM) were more prominent, and blood vessels were seen in the periphery, 11
weeks (Trichrome stain, x 100). (B) Blood vessels are prominently located in the peripheral and intermediate one-thirds, but still identi-
fiad at the free edge of the medial meniscus (MM), 14 weeks. Fe: femur, Ti: tibia. LW: ligament of Wrisberg (Trichrome stain, x 100).

Fig. 6. (A) Medial meniscus (MM) shows that intercellular matrix of the fibroblasts are more collagenous, 20 weeks (H-E x 20). (B) Thick,
irregular arranged collagenous fibers lay more deeply placed. Superficial fibers arranged parallel to the surface, 20 weeks. DZ: deep

zone, SZ: superficial zone, Ep: epithelium (Trichrome stain, x 100).
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Fig. 7. Gross appearance of the menisci. Both the medial and fat-
eral meniscus assume their characteristic shapes, 28 weeks.
MM; medial meniscus, LM: lateral meniscus, ACL: anterior cruci-

ate ligament.
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Morphologic Study of the Meniscus in Developing Human Knee Joints

- Focus on the Development of Discoid Meniscus -

Dong-Wook Kim, M.D. and Hyung-Woo Park, M.D.*

Department of Orthopedic Surgery, College of Medicine, Ewha Womans University, Seoul, Korea;
Department of Anatomy, College of Medicine, Yonsei University, Seoul, Korea®

Purpose : There are several hypotheses explaining the development of discoid lateral meniscus.
However, it is still unclear and there are no reports on finding disc-shaped meniscus in the prenatal
period. The authors attempted to discover at which stage of fetal development lateral meniscus
took the shape of a disc.

Materials and Methods : A study on human knee menisci was carried out using a total of 31
human embryos and 69 human fetuses. Serial sections and careful dissection were performed.

Results : The menisci were indicated after stage 21 of development by close-packed cells. Col
lagenous fibers in the menisci were more prominent and organized by time, and blood vessels
were prominently located in the peripheral and intermediate one-thirds, but still identified through-
out all parts of the menisci. The authors could not find a disc-shaped meniscus during prenatal
development.

Conclusion : The menisci assumed their characteristic shapes early in prenatal development, but
the prenatal menisci were very cellular, and intrameniscal blood vessels were numerous. Although
discoid meniscus is aftributed to congenital anomalies by most reports, it also seems to develop
under specific conditions and is influenced by mechanical factors after birth.

Key Words : Knee, Meniscus, Embryological study
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