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(Temporomandibular  disorder)

: (Bell, 1982).
(Temporomandibular joint disorder) 70%
(Internal  derangement)

(Dolwick , 1983).

(Burakoff and Kaplan, 1993).

Rasmussen(1981) , 1
(click) , 2
(intermittent locking), 3 (acute closed

lock)



(crepitus) . 5

. Chrigtensen(1981)  Bezuur(1989)
, Schellhas(1993), Schokker(1990),
Miller(1992)

Katzberg(1985), Schellhas(1991), Dibbet  (1985), Katzberg(1985), Talents  (1991)

Kurita(1989),  Scapino(1983), Isberg

Isacsson(1986), McCoy(1986), Katzberg(1983), de Bont(1986), Hal(1984), Sao(1991)

, (cadaver) (diskectomy)

. Talents
(1990)
Mills  (1990)
, pitting, discoloration,

. Ali Sharawy(1993, 1994, 1995,



1996) 1,2 ,4,6
(dastic fiber) ,

, fibronection , . Macher  (1992)

(erosion)

(chondrocyte)



30 NewZedand White rabhit (Oryctolagus uniculus) ,

(Sham operation group)
@
30 9 ( 556Q)
, 2 3 , 4 3 , 8 2
2 (sham operation group)
30 9 5099)

©)

1
@
Ali  (1993) , 30 NewZealand white rabbit(Oryctolagus
uniculus)
Rompun(Zylazine, 20mg/ml) 2.0mlI  Ketaset (Ketamin Hcl, 100mg/ml)
2.0ml ,



1:100,000

lcm , Sguamosal bone

2cm ( 1A), zygomatico-squamosal suture

( 1B). Zygomatico-squamosa suture line
smal round bur 2
Icm

squamosal  bone

11 blade

squamosal  bone

2 (sham operation group)

3-0

10).



(€)
ice bag 10 . 3

' 2,
4 .8
4)
10% , Plank
Rychla . 100ml  auminum chloride 7.0mg,
hydrochloric acid 85ml, formic acid 5.0ml . 4
, 5% sodium sulfate 12
5
2-3 , hematoxylin-eosin Masson's
trichrome (Clympus, Japan)



@)

(biconcave shape) ( 2A).

( 2B),

(chondrocyte like cdl)

(transverse) ( 2D).
®)
2
1
( 3B).
( 3A).
( 30).
(fibrosis)
(hypercellularity)

4

2

( 4A

8 (

(

(lacunae)

20).

3A), 1



( 8A)

( 4C).
©)
.4
8 ( 4D).
1.
2
)
4 p
)
8 R
@
( 5A,B),
3 ( 5C). (fibrous, articular layer)
(basophilic)



young

hypertrophic chondrocyte

2

2

( 6B)
(chondrocyte clustering)
4
(fibrillation)( 7D)
( 7C).
8
( 8B).
(

©)

2

chondrocyte

( 6A).

hypertrophic cell

( 6D),
( 6E).
( 6F)
(  60).
( 7A),
( 78B).
( 8A)
4

8C).



( 8D).

@)

)

9B),

chondroid bone

(
(vertical gplitting)

10

),

6A),

9C).



(  9D).

4
( 7A).

clustering) ( 10A) (

8 2 4

( 10C).

©)

2 .4

( 4D, 8D), 8
(subchondral bone)
@
vascular medullary canal  cancellous bone

area ( 11A).
)

2
marrow fibrosis)( 11B) (hemorrhage)(
8 (bone marrow hemorrhage)
©)

2,4,8

11

(chondrocyte

chondroid bone

) (bone

11C) 4



2
4 2
8 2
2 Medullary canal,
Cancellous bone
Chondroid
area
4 2 2
8 2 2
@
, ( 12A).
@
2 ( 12B).
4

12



( 12C). 8 2,4

©)
2 ,4 ,8
@
synovid villi . intima subintima
( 13A).
2
2 (fibrosis) (hyperplastic)
4 2 ,
( 13B). papillomatous hyperplasia
( 13C). 8 2 4
©)
2

13



14




. Dolwick(1983)

Moffett(1984)

Hey

autopsy  study

(Hansson , 1983), Westesson(1984)

, Dolwick(1983)

Schellhas, 1989, 1990; Nickerson 1982).

(mandibular height)

15

, Farrar(1971)

11.6%

autopsy study 67%

25%

(Katzberg, 1983, 1985; Ogus, 1979;

(regressive remodeling)



(Talents , 1990).
(brain)

(posterior attachment) , ,

(fibroblast)

foot

, (Weijs and Dantuma,

1981; Savale , 1990).

(Mills , 1990; Talents , 1990; Axelsson

1992; Macher 1992).

Ali and Sharawy(1993) ,

(sham  operation  group)

(Legrell, 1998).
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30

spurt

Hirschfeld (1973)

condensation) , 21

25 1

(1977)

22-28

25

(1991) 28

(elastic fiber)

, 42

28 (Masoud, 1986)

30

, 23

3-6

12

24

17

growth

10 , 20

60 , 90 , 100

17

(mesenchymal

Wejs

Nagy

growth spurt



(Kurita, 1989;
Scapino, 1983; McCoy, 1986; Solberg, 1985; Katzberg, 1983; de Bont, 1986; Hall, 1984;

Sdlo, 1991; Hatalla, 1996 ; Ali and sharawy, 1994).

, 8 chondrocyte like cell

(Blackwood, 1963; MacAlister, 1954; Moffet, 1964).

(Moffet, 1964).

(Scapino, 1983; Katzberg, 1983; Wilkes, 1978;

Westesson, 1984, 1985; Kurita, 1989; de Bont, 1986).

(Westesson, 1984).

(remodeling)
(psudo disk)(Hall, 1985; Isberg , 1986; Okeson 1991)
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5-15% ,
autopsy model 10%, 90%

(Westesson, 1984).

hyaluronic acid surface fibrin

. Solberg(1986)

McCoy(1986) (hyalinization)
,  Kurita(1989) , ,
LAl
and Sharawy(1994)
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(fibrillation)

20

10 ,

(autoradiographic  study)

DNA (Hedley

1983).

Blackwood(1966) Oberg(1967)

Lubsen (1985)
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, Hansson

Nordstrom(1977)

. Charlier  (1969) prechondroblastic zone
. Meikle
(1973)
chondroblast

. Simon (1977)

Hinton Carlson (1986)

. Ali & Sharawy(1995)

(splitting)

(Scapino, 1983;
Katzberg, 1983; de Bont, 1986; Solberg, 1986)
(fibrillation) (interlacing)
' (GAGS)
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minor type

(diffness)

(autopsy study) (Carlson , 1967).
(neovascularization)  fibroblast growth factor, angiogenin(Folkman & Klagsbrun
1987), transforming growth factor a & B (angiogenic factor)

angiogenin factor inhibitor(Langer , 1976)

(vascularizetion)  oxysion tension
(pH) , . chondrocyte

lysosome (chondrocyte metabolism)

(chondrocyte clustering) . Ali

and Sharawy(1994)

(mitotic  activity)

(MecAlister, 1954; Moffet, 1964)

(Blackwood, 1969; Moffet, 1964).

(MacAlister, 1954; Moffet, 1964; Oberg, 1971).

McCoy/(1986)
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de Bont(1986)

.2
4
8 2, 4
(subchondral bone)
, Subchondral bone (sclerosis) (splitting)
(Stockwell, 1991).
(Radin , 1972).

(Sokoloff, 1993),

bilaminar zone, retrodiscal tissue, retrodiscal laminar

(Bell, 1982; Griffin , 1962; Rees, 1954).

(Blackwood,

1966; Hall , 1984).
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. 4
. 8
2,4
(Sharawy, 1990). 1-3
.2 4 (hyperplasia)
. 8 2 4
(Isherg
, 1986; Hemy , 1989; Ali and Sharawy 1994),
synovia chondromatosis formation
8

(Moffett, 1984).
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(Stockli

, 1971)
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Abstract

Histopathological Changes in Temporomandibular joints with
Surgically Induced Anterior Disk Displacement in Growing Rabbits

Hyun sook Kim

Department of Dentistry
The Graduate School, Yonsei University

(Directed by Assistant Professor Yeong Bok Song, D.D.S., M.S., Ph.D.)

There are studies an abnormal relationship of the articular disk to the condyle relating
osteoarthrosis with influencing condylar growth. But the studies of the changes within
the joint affecting the growth of the condyle in related to the progress of internal
derangement are rare. Therefore, in order to study the effects of internal derangement
to the growing Temporomandibular joint of young rabbits histopathologicaly, we
studied 30-day-old rabbits whose Temporomandibular joints were surgicaly induced
to anterior displacement without reduction. The histopathological changes of the
Temporomandibular joints were studied at 2 weeks, 4 weeks and 8 weeks. The results

are asfollows;

1. In the experimental group, the disk was displaced anteriorly, was perforated or there
were great morphologic changes in most of joints, and the collagen fibers of disk
lost aignment, hypercellularity, and showed cartilaginous hyperplasia causing
change of the internal structure. Also upper joint space was closed due to disk
adhesion to the temporal bone.

2. In the experimental group, as time progressed, the condylar head was flattened
anteroposteriorly. In the 2-week-group, thickness of all cell layers increased, in the
4-week-group, hypertrophic layer of the condyle thickened. In the 8-week-group,

articular surface remodeled in correlation with the anteriorly displaced disk but the

34



histological findings were similar to the control group. The thickness of al cell
layers in the posterior portion of the condyle increased and also bone apposition
occurred. In the 2-week and 4-week-group, histological changes such as
neovascularization, fibrillation, chondrocyte clustering and loss of cartilage layer
were shown.

3. The retrodiscal tissue and the synovia membrane of the experimental group
showed severe fibrosis, and adhesion occurred between the temporal bone and the
disk causing erosion and degeneration. Subchondral bone showed fibrosis and
hemorrhage of the marrow.

4. In the sham-operation group, some showed disk adhesion to the temporal bone and

dight changes of the temporal bone were noted.

Key words : Anterior disk displacement, Interna derangement, Osteoarthrosis,

Remodeling
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. A (*). B. zygomatico- squamosal suture *).
C. 3 D
. A
. B. (T/C stain)
(x 100). C. (T/C) (x 200). D.
(T/C) (x100). C( ) T( ),
D( ), RT( ).
( 2) A (D) :
: (M (H/E).
B. ( ) (H/IE) (x 40). C.
(T/C) (x 100).
( 4 8 ) . A. 4
, (x 100). B.
(H/E) (x 200). C. 8 (x 100).
D. 2 ( ) (x 40).
(H/E). A. . B.
(x 40). C. . (A), P), (H) (x 200). D.
(x 100).
( 2 ) (H/E). A. . B.
(x 100). C. .
(x 100). D. (*) (x 200). E.
( )(x 40). F.
(x 100).
( 4 ) (H/E). A. ,
. . B.
( ) (x 100). C.
(x 100). D. ( ) (x 200).
( 8 ) (H/E). A
B. (x 100). C.
. (x 100). D.
4
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10.

11.

12.

13.

(HIE). A. . (A), P), (H)
(H/E) (x 200). B. 2 .
(T/C) (x 100). C. 4

. ( ) (x 100). D.
(x 40).
(H/E). A. (x 100). B.
(x 100). C.
(x 40). D. 4
(x 40).
(H/E). A. (x 200). B. 2
(x 100). C. 4 (x 100).
(T/C). A
(x 100). B. 2 .
(x 200). C. 4 . (x 200).
(H/E). A. (x 200). B. 2 .
; , (x 200). C. 4
. papillomatous hyperplasia (x 200).
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