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A Review of tissue changes caused by joint immobilization
and classification of contracture

YOON, SANG-JIB, R.P.T - LEE, JOON-HEE, R.P.T, M,E

Dept, of physical therapy, Gachon Medical college, Gil Medical center

~ABSTRACT-

Contracture is defined as the lack of full passive range of motion resulting from jpint, muscle or soft tissue
limitationprolonged jpint immobilization will result in stress and stretch deprivation and gradual development of contracture,
the tissue changes caused by immobilization may be categorized as cellular modeling, ground substance and collagen
response, and tissue responsecontracture can be divided into three categories according to the anatomical location of
pathological changes

:arthrogenic, myogenic, soft tissue contractures Therapeutic approach of contracture is thermal or cold agents application,
stretch or restoration of length, traction, manipulation, mobilization positioning and restoration of function. The purpose of this
article is to review current concepts of mechanical properties andsynthesis of collagen tissue and the underlying
pathomechanics as it relates to evaluation and treatment of contracture
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LAME

% (contracture) & 34 (immobilization) 3 2
g2 gt 2234 gAY F oy o E
F HIgd(cast) & HAIZI IZANFIE RE FH
Bile AEHY FHol Qe wud 12 A #AFS
3 25 4F50] 298 F Ue TAIE Q2
T A7 A4 AR AT FAHS +YF oL ¥
B oA %Y ZFFGAY 7584 I A%
3 2 A% ATEHLE R AT A A4 AL
Ao E By AT BAFCE vebdth(kottke
FJ, 1965. Miller,1975: Ryback RS, et al 1971 Zachazewski
JE et al: 1986). WeltH & & oF7|AIF|E 2 (tissue) 9]
23, 71434 A4, Wl wsle 33 2 359 R
¥ E4E olsistd 4ol WE AEPYIY AAE £E
HolZ H3A S8 & UEE T¥FH TEE B
1 J1Zol 28 A EyA §

I &

A I

1. 243 223413 717413 A
(synthesis of collagen tissue and mechanical

properties)

feldA e BEE TAHHAES | et 23y ¢
Z3 d3e AT ARZAH 28] gdg BAst
FHAM Yol o]FoAAA] & W T BE
AY¥ZA Y 7gT4 4T FABEMEEAS 289
F<94 (flexibility) & AA37] $3] FEsord 2471
293 (collagen) o} e} (Miller EJ, 1978; Woo SLY et al,
1980). F AL /A dAZAN AFRRAE M2 92
AA 2BAH Yol WPoZRY ZHE RIHE F
£& 317 Poh(Nimni, MC, 1980). 2 ¥d 9] ZAPAHA
2 AEY.Y F4& AXcd, AXY FHdMe dEd
A (protocollagen )olg} BalE ofmAt ©dAlEo] Hn
24 Mo ArEE Al BAANA B $40ARE
B¢ 35 TR A3 A A AR 93 (procollagen)
EAE gAste AL Loz oA ®d o, Zxy
2 (tropocoliagen) 2 W H o] Alxgtoz g Zwgd

EAALo 7L wdA Y Aol Aol JAdste A&
AUAHE LA (coss nk) & HAST, ALHA,
Z9d #AEe] Afste =M AYF(microfibrl) & ¥
gt Ao AFZ A 2| HH 3} (extemnal load) S
te 71E 991 293 294 % (collagen fibrl) € ¥4
gk ol2j¥ ZH94{E &3 GAG(glycosaminoglycans)
2 FAY N4 (ground substance){tel] S &olA €}
(Bomsteinet al, 1980: Donatelli R et al, 1982; Nimni MC,
1980). A2 o] 7142 ohFHA Al s %A I¥
el ©y AgY Fxoly s|5AH 2= AXES s
S W dAse oluA JFAEHZ T} AEY 9
4 4 S 4%E vAe $EAH 2oz A
(ground substance)¢tlA YA HHE BEA 92
¥ 1, Spector et al, 1982),

ANEA HAE ZYEY /A AAL HRE Aol
dAdsle Z94AY e & 123 M9 w¥3
AREY Wt gl AAHY, oy 29 HRELS
BE AAAEZH(loose connective tissue) 22 HjFEHE
v Qe AAE g9 BEge s AR §F
o] 9lch.(Frankel VH et al, 1980: Nordin M et al, 1980)

29F dAle 43 &t AL o FolA =
ok FAlo] B E 24T AL A= dFat 4
719, A¥9E T4 (prolonged immobilization) & $+E& 81
%= A 722 BEF 2452 y9F $AI Wyd
82 7] 2 tH(Goldspint, 1977 :Garcia-Bunule,1980).

ghd, dRzol 2% &4, 9%, Y4 WAl
HAsH E35A ¥ 7HA A X (undifferentiated
mesenchymal cel)v &4 F9= olF3td Ha 4=€
Aot XEE WgHT, A& dR4F3E geivid 3
3t ZEAE YA 2Fo T AP Alberts et
al, 1983 : Bomnstein,1980).

o|s}zto], AR R} L& Yo} A, 95, H3L
Y 5 w9AE F/YIE FEdASeY, #EE
FRRT YE FUAE Y HAGEo HH AAEA
Hed, I ofe ZYE BAE Alojo] MgA 24
7t A7) fEely, ojnf AxsA vehd AddE
43 AR dig Aoz FLFrH(1YP2 Woo SLY et
al, 1975).

2EAY ATz 4 FUFE 2AEXY A Aloly
AZ 7ol 98 F4S ) H2, 2HH4 2%

rh‘. oX l"ﬂ

oL
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fig 1. collagen synthesis( Bomstein etal 1980: Alberts B,
etal, 1983)
dAge AATZE 9L ¢k 284 Z939 ¥4
<+ 2EEY A} YPAES e T 259 A%
Ao o g v, 2% A F&HE fus
v geo] A4aA Gk Type IV ZEZ A 24 H
(myofibril) & ¥ %3 Z"{muscle membrance)o] & A3}
A FotAA F5E U oZ|AFIA =9, 2 A
MY IR 24RY FEF dold ©ERg opjA i
(Stolov et al1974).

2. 75 +F

FHe B, 2% £E A¥ZFY FAZ JP 9

of & 8 : BYIAY I =AU F&e) $R WY 1
A B

<

fig 2. Resticted
A)Collagen fiber amrangement
B)Collagen fiber cross-links
C)Normal stretch
D)Restricted stretch because of cross-links

TE FA 1E H99 2AE AY( Steinberg
FU1980) Sl =d ey dAse o 244 +2
(myogenic contracture), #3844 F%(arthrogenic
contracture), 53373 (soft tissue contracture)22
FUHEL Amiel D et al 1982; Bomstein P et al, 1980).

1) #4A F3(Arthrogenic contracture)

=95 (Synovial inflammation) £ A& ¥wAH 2
& #A9 HANRE BHYe W F(Capsular tightess)
3 HAR3E oINY $ 9o, ook FrlEoE BF
HoA HdAe F5& Pty g9Fe] #Ad 73
(Capsular contracture) & f2#cH Wiliams JM et al,
1984),

[HTSE AAEY 9 FHE AT AZA of
& BAG 2FHAG 3 AFolu AME ZdF 4%
©&o] opylHy, #E 7 PHY BE A A go
H2, #4AA F53 2 Yo 75 DrloA Hole
FAFS 24 3 st dojdti(Behrens et al
1989 : Finsterbush et al, 1973).

&, 973 UAIE FAANFoEHN, Zgd 4% A
o] F7153 FAMNE HALH7 A, Proteoglycan
Hafo] Zaso], AR FHo] Ruerh(Akeson et
al, 1989; Jurvelin et al, 1987 : Saamanen et al, 1990:
Vanlent et al, 1990).

2) GRZ7 L3(Soft tissue contracture)
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Bl N2y F49 A¥2Y 752 29 A
Fol wE BT 44T ARG THAAY 34

golu Al WPl HIRY IPZAY BELS
HE, @ foli Fol BALTY Awel BT
(Amiel D et al, 1982)

3) ¥4 F2(Myogenic contracture)

U 322 UYHY FAE d8 Z8AAY ¢S
ol 0= Aol WY L4F dFA, HYA, A4
F43 JPE F2A EAolT, IH 9 2UNFF
oAl HeBM AAHA wAY EE 71AA LA
2 olg Aol ch(Stuart CA et al, 1982).

208 ZAYH wle IHH &4, F 24RES
g4, 2459 BAAAS AT Hi3te Fol
Z7tste Ao, $FA G 28 FARFHLE 24
9 ©53 ¥ TR AP qAPLEN T
Zo] fitE, Akl A 28 2¥o] dojd ¥ ¥
Bo] Hawe] 2~3Y oo HBEH H{E0) FAZRA
A% (reticular fibers) B2 WASL ofA| 2AZ2Y 23%
02 olFojAr) WY &0l 1Y AHE fABIH
AHANAN A ¥ £ A= AYA =AY (dense
network) 8 F43] WA o] Zhoh(Spector et al, 1982).

XA AF2A (dense connective tissue)] A X7] 4
d Eob AfEvt olFoqAH A AAA golME 4F
U 24 & ASsEARE ddME 275N ZREE
FEo] e & A4 MY zeA4RE TY
& €] (col-shaped) 2 A& LA &8t idEo
sloy, 95g AME 3FolY ALY Ay %o B
AFY 2AARRALE AY AYAgRALE wHEg7E A
ojg], ojFA NZE AYAFZAYL 2%, BlE, 294%
2ol &3] WAS S Type II HRBus 23]2 Type ]
293 HAKE FA4se 5Fol UrHTable 2, Bornstein P
et al, 1980).

ol Folg S oM N2 R¥F 279
ZAog ¥ wa vy FAd F3o] B, AdE
2AAE &A HE 292 B4 Fas FING 2
AAHZ s AT ozl Fol AAHE AR
Hagde fFAX gFo] F/84 @i (Hamrin E,
1971: Inoue et al1990).

o o

Table 1. classification fo contracture

Type Cause

Arthrogenic Carilage damage, pint incongruency
(eg.congenital deformities.
inflammation trauma degenerative
joint disease infarction)

Synovial and fibrofatty tissue
proliferation (e g inflammation,
pannus formation capular shrinkage)
Capsular fibrosis(e.g. Trauma.
inflammation immobilization)
Soft tissue Paraarticular soft tissue(eg. trauma
inflammation immobilization)
Skin,subcutaneous tissue{e g.trauma
burns. infection, systemic sclerosis)

Tendon and ligaments(e.g. tendonitis.

bursitis, igamentous tear and fibrosis)

Myogenic

Intrinsic,structural

Trauma(eg.bleeding, edema,
immobilization)

Inflammation(e g mysitis, polymyositis)
Degenerative change(e.g.muscular
dystrophy)
Ischemic(e.g..diabetes.peripheral vascular
disease compartment syndrom)
Spasticity (e g.strokes. multiple

sclerosis. spinal cord injuries and other
upper motomeuron disease)

Flaccid paralysis(e.g..faulty position,
muscle imbalance)

Mechanical(eg.faulty position in bed or
chair, immobilization In foreshortened
position)

Extrinsic

Mixed
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Table 2. classification of collagen fiber
Type Distribution Characteristics
1 Interstitial tissue,skin. Most commontype: widespread
tendon, ligaments,  distribution:forms large banded
fascia, bone, blood  fibrils:contain @l and @2 chain
vessels in 2:1 ratio in its helix molecule
I Cartilagenucleus Contains three @l chain in helix
pulposus,vitreous
II Distribution same as  Contains three @l chain that are
in type Lbut not found loosely amrange: prominent in

in bones distensible and stretchable tissue

IV Basement membrane  Three al chain in helix
{eg.sarcolemma)

V  Vascular tissuefetal  Three aB or two aB and one
membranes,minimal @A chain arrangement
content in bone and
cartilage

L. 1%

Axe TE AERAL I EAUAL & ‘?‘;i}ﬂ-‘i
&3 4A¢& 7HAe ¥4 (homeostasis) ©] o]
2Ki3 %“.3“3% €39 (motion)ol 3l 3-?75_5137. oo}
e 4% AXEA, 7133 24FgE, 239
sgog ‘—Hi}‘%—t‘“ A EGAANM = \_\_7§ #3484
oA 9] AU oa 3o FHAE §Y (stress) 28 4
foti 27t w9A} GAGEAS .’:‘.’S)‘m z, 71d% ¥
2 N s MRotA R & YAE GAG £33
st YAAARY 8L E F1 F2F XA
HE H43 ANUHAmiel D et al 1985). AA4H 02 B9
A o ARz sAs S8 ARRAY 3
& A= 239 WM Jepdrh 12y 335}
FHHAE TNGY #AE IAAND A A¥2F
Hego ZAFPHEEN NFAAN 2
GAG(glycosaminoglycans) 8] AA 2 gel-fiber ] &2 W3}
8t 2FRAY ZEE g Hfiateld ARzRA
FEFRLo] FaEY, ojdf GAG o &4e] FARA
A #A A ¢ 4 ATHTY3, Burkhardt S
1979).

ety &9 A5 e oM 2 EA4FoR

<ol & B BRI A 2 7R BF Y 212

ZAAAE A7 FNAT BAFYA AAMe 2
o AU # 2HYULE olAsd Thee B
Ag X BEdl datel AFHLAB,

Immobilization
l
Decreased
Deformation of
Connective tissue
l
Cellular modeling
Possible increase in oollagen turnover
No change in ocoflagen content
Continued maturation
l
Ground substance and
collagen response
| Water
| Glyoosaminogiycans
{ Lubricating action
| Chemical cross-linking
| Interfiber distance
l
Tissue response
Loss of flexibility
Loss of pint play
Loss of free gliding
Adhesion formation
Randornization of collagen pattern
Change of sarcomere number and
length-tension curve
l
Loss of range of motion

l
Immobilization

1%3) 2% (Immobilization )¥9] ¥ 3 Buckhardt S, 1979)
tissue changes cused by Immabilization,
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) A% e Zojy g5

Aol st o] 2W o4 A&FHoZ Tz AT
R 5% 75 BHALTE ANg=d A 72U 4%
B AL AAE 20~302 AAsof aF3F oy HF 7
%9 Ae 42 AHMZA (Postioning) 3 #A AN
(prolonged stretch)& 30% o] HAl%d) oldf, 2AFH
F-{musculotendinous junction)tt FAgel] & H LA FE=
Aol AgAeln 2goes AYZRAY HA(Viscous
properties) & ZAAFZ AR EHE FYIAFE 10
~43Ce 252 F3n, AU o 47 HHA
AP A (fibrous strand) & AYA R 7HHAA Age o
& E4E FAANUEER, PHEA&AFolE Dynamic
splint $C P.M{Continous Passive Motion)2 A}&$c}
(Kottke FJ et al, 1966: Spector SA et al, 1982).

AZE wEx A ¢ BITFHE 3~4Y T 42
o AFAME KAAH, A FERER A 2
Fol = serial casting® A 437, &3 A 2 #A
o] =Dynamic splintE 4& $ch(Haffy WJ et al 1986).

ARE A AZHAN B 27 FAAAE, FAA E
3 Ee A3 GABVIE A4 ¢ 4 Y Hud A3
(Tight pint)& &9 AFE B RoHA dAsy ¥
“Fol e 2L FFH P& (sweling) 5ol JYLBE F
ool gt EH 28] og A EF (stretching
exercise) = otvjzl, #do] ¥ Traction, mobilization,
manipulation® 7Z+& ELAEYE 7Y £ dd
(Kaitenbom FM, 1986). ® 7HA] &A% i@ 42 7
Al(Weight) & o143l ol gled T3 232(Hp
flexors) 8] AFFAE 0~50bE 2087 A3y ¢34
F42(Knee flexors)2 5~15b8 HEAS FEo 208
T ASH NFEFE AANTHIE 3, Kottke FJ et al,
1966).

2) AA ZA (Positioning) # 715 (Function)

T3 AES HAE AHAE AFE YA &
Hol ddAge] $EASG TRyl "Wasty oy,
HAARAANHE synergic pattem®] 2318 ZA| & WA g
FFNAA &48A9 1 9y BFAE AF 72& o=
A ZAGE d2A 348 4 Uck(Hatty WJ, 1986).

F&5& Agsted o mAtez yeisoor & A}
32 7159 Eojtt &A4F FAY AA4A ALL 4

(¥3) basic principles in the prevention and treatment of
contracture

Prevention

proper positioning

Range-motion exercises(active or passive)

Early mobilization and ambulation

Treatment

Passive range-motion exercises with stretch at least
twice daily

Prolonged stretch using low passive tension and heat
Progressive(e.g.dynamic) splinting

Treatment of spasticity (motor point or nerve blocks)
Surgical release(e.g.tendon lengthening,ostomies,joint
replacement)

g A5s tEol &4 ¥ ¥ #EY VL /A
¥ 5 UEE dE g5o4 olFE 4% AA(lm-bs) 9
Al FHE Folok 39 FE3 4% Y9
FYE FAA A Sh( Steinberg FU, 1980) A 7|23
877l uield 289 Hu242E fdAA 2957
FAA AodM T e HY ZAXT H9YY
(Electromyographic feedback)& o|43d <stg 284S
A ASE F UA Bk

B3 U 33 AAE AASE, 28, A7FE #4
2 27 22 IY9% Y2 stHGould et al, 1982).

IVAE

2 93¢ EIAH F7] FYNEE dge 23
wWslel 729 BAA 123 I wE FAYPEL ¥
AT Mok A&FQ ¥ N5 Fed 7A4E £
Hog AYE Attt drAE FHE BHA, d¥2
A4, 2949 3992 FRAYsgL, S 75
g A5 ¥ BHEE oS 2ol Aesya gk

- A% FE oY HEL dME Hox &R 2
W ool A&AeZ AR ARAFE A FE,
F5 FH LS ¥ E ¥t
AAZAR TS 715 ES AgAE AGE A
AA ot A4 Ee] 5dE TIPS YR E 3§y,
A} i s AME AARY, 28 B A+
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