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FotAEEE AE9 7]4d (extracellular matrix)® A
B A 7L WEES AAste B AR 2
ClhnE)l wFd g =] 9t}

A1 F-(collagen fiber), SR

T A B39 23 99 45 Ygor Mg gle
W, il 1302 T4Hel Utk 18 z9 44E A

9] A4 FA(dry weight)d W2 70%5 A3}, 138 o]
ool oFzte] 3% w A/t EdE dow, el 58 10
¥, 128, 1439 ud A/71 vAEH s AP,
ol Y HAREL "4 ALY T2 FHHor 2F
2o EAAQ crimpd FHE 7HA 1 gleH o] 72
7b QtizE A ZA fEA e & (elasticity) & 7HE 4
Qe 5 #AZRY, crimpe 712 WA FE 7153 B
ofZU AT H|&3 FREAM A/7E &4 glo] A
7bEtA sta Adl A 24 715 S 7Y, <)
T4 AANEAM 98E @Y. o] crimpd 254 @

He A% 7bad Ego] BT 249 28

A=

47}]4 T 19E 2
°olEL 7d(tendon) A%<4=(fibricartilage), 71
AF<4Z (mineralized fibrocartilage), Z(bone)®
745 stk 7 B2== 4 $(indirect insertion) F
= 353 Sharpey s fiberg Edlo] o) 4

o2 PAF0] g

2. oIche| ==X £4 (material properties)
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7} 43 2o o8] e 23 JEEe] AR tE §9 3t
of Ad & JYEE WET, ol 5L AA A5 A
o] gk wg} Wahs oA (anisotrophy) @ Alte] ot
g #ate A (viscoelasticity) 22 ve & AT

ol <lthe] ¥ ¥ (non-linear) 71414 & Ueht
o, Wl a2 S4E e 03] A48 w
AREel 317“’&“1 2 AFY crimp 727 gloiAn @
9 wa & 39 AR 7k 27 Fatd A st 5
7oz @%%91 %u o] o]feiZir}, o] @dL Z71d

o] 71 me} AAtErE Skt
*‘:."’}i (stressstrain curve)® ¥&<
a7l 2d 53 E-Jd-= 999
A% AAZ HFeeA AFE, AddA FxHoRY ¥
ARAA 71 A EY Aoz ¥nHn gof. =
3 oy AN $H-AFE & °ok’2}8 &4 A9 (joint dis-
placement)7t ZALZ F& W <dolA Faloll dal =
Aol A3 7154 4&E =T Hoj AR
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A A Hg doprll HY 5%
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ear toe region), A8 7]1%3& “A(linear functional
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Zd W}t A Bre 2jolE By ¢ Qed, B HA9
ARl A8H AaleA EH &8 Rt F
AR A& By Zo FEE wi o]Fold u A =
g 5 e AR Aol 7Aad & g W¥E

(avulsmn fracture) g7l e %‘%g"ﬂ’ﬂ wAskn
AR YoXe &4 il B A A ”"‘35}‘3}5 o ‘+
old| WEME FFS S F

o] AP we} me A4 371 o OPw(ultlmate
load), #ul A7 7= (ultimate tensile strength)7t &7t
gt} e E FF ARl BUA 4L ZAfde AE
Zdo] ot 874 o] o|FoAd A A& Hellxe|
o] @t AdY A (stiffness) @ Ao 3t5L 3L AY
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EFE BF AA ALY B4 Fele 9 R AR &
B S Fe3H o3 ¥F AAV A5 He 24n
£49] dF Polol] |85 AMEEH A £ gl Al &
& wad F o)A A 5o WtE JIELR o B
Hog 3 ¢ARE Wrofdnt

1= %Jr(flrst degree sprain)e A9 WA et
1/3 olate] ¢ A& dd) Afe] FER F2 799 4F
< FuklA| T QY] ojgtou} B S gle Attt 2%

A= /3004 2/39 27 o B du AFe Ad= 7%
&4 glon, v B B30 sloy B e fle A
olt}, 3= @b 2/3 o] A I EHT A ol
M ol vehte Aol

Az2 o ARslste gAY AEE Wl &

—:H], T EegAE 0.5 cm PIRte] AW Y€ (opening

of joint surfaces)olvt ¥4 A4 (translation) & ¢Jv|gtt,

T EobgA 0.5 cmollA 1 cm Alele] #AH dHoly

#d AYE 9leiy, 3 AL 1 cm oY #AW
oy #H HHE uigt.
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&4 Adie AH F3& EZ7|(inflammatory phase),
AE Z47](cellular proliferation phase), ABY7]
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(remodeling phase)2 ZA W= § b,
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(histamine), 4 2E (serotonin), E2}t}7]d (bradykinin),
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Ligament Injuries and Healing

Seong-ll Bin, M.D., Dong-Man Joo, M.D., and Jun-Weon Choi, M.D.

Department of Orthopedic Surgery, College of Medicine,
University of Ulsan, Asan Medical Center, Seoul, Korea

Ligaments are functionally very important structures in the joints of human. Many studies have been
performed about injury mechanisms and mechanical properties of ligaments. Although treatment
methods of injured ligaments have continually improved, many questions still remain about enhanc-
ing the rate, quality and completeness of ligament healing. For studies and understanding of the heal-
ing of ligaments that have important functions in the joint, this article reviews histological character-

istics, mechanical properties and process of healing.
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