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Fig. 1. The TMJ of a rabbit in lateral view.
Hematoxylin and eosin staining(X 40).
CP=the condyloid process
|IZ=intermediate zcne
PB=nposteriorband
PA=posterior attachement of the disc
TPB=temporal attachment of the posterior band
CPB=condylar attachment of the posterior band
S=squamosal root of the zygomatic arch
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Meniscus

Nylon

ANTERIOR

Condyle

Zygomatic
Arch

Fig. 2. Method for disc displacement and ligation.

After displacing disc anteriorly, the nylon, both
ends of which have been drawn above and below
zygomatic arch, is tied to keep the position of disc
anteriorly. The disc in this figure has not been displa-
ced yet, which will not be seen after being displaced
anteriorly. One of the features of this method is that
posterior attchment is not sectioned at all. See figure
3

Cbemotactic response
Fbroblarts

L Inflammation
Liberation of fibroblast activating substances

t1i. Fibrosis

1V. Degeneralion

Fig. 4. Stages of histologic changes of posterior attach-
ment after anterior displacement of disc.

A

B

Fig. 3. Diagrams to compare the mothod used by the authors with the other method.

A Method which has been used in other reparts.

Disc is displaced anteriorly, after sectioning the posterior attachement.

B. Method used by the authors.

Postetior attachment was not sectioned. Nylon which is tied over zygomatic arch keeps the disc

displaced anteriorly. See fig. 2.
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—ABSTRACT—

HISTOLOGIC CHANGE OF THE POSTERIOR ATTACHMENT IN
ANTERIOR DISC DISPLACEMENT OF THE TEMPOROMANDIBULAR
JOINT—A NEW MODEL OF INTERNAL DERANGEMENT IN RABBITS

Tae-Woo Kim, D.D.S, MSD, Jea-Seung Ko* Young-il Chang, D.D.S, MSD. PhD.

Department of Orthodontics, College of Dentistry, Seoul National University
Department of Oral Anatomy, College of Dentistry, Seoul National University*

This paper describes a new method to create an animal model for TMJ internal derangement in the
New Zealand white rabbits and the light and electron microscopical changes of posterior attachment of
them. Twenty six rabbits(2.5-3.0kg), four normal and twenty two experimental, were used. The right disc
of experimental animal was displaced anteriorly without sectioning the posterior attachment and tied to
the zygomatic arch with nylon not to be reduced to the original position. The left TMJ was sham-operated
to be compared with its right experimental one. Normal animals were sacrificed one day and eight weeks
after experiment. Experimental animals were sacrificed one day, ten days, three weeks, five weeks and
eight weeks after surgery respectively. They were fixed intravenously with 2% glutaldehyde under general
anesthesia and the samples of them were processed for light and electron microscopic examination.

The purpose of this experiment is to make a suitable animal model of disc displacement without reduction
for studying and understanding the cellular and morphologic events in posterior attachment of TMJ including
early changes which were difficult to be observed in human TMJs.

The results of this investigation suggest the following conclusions -

1. Authors induced anterior disc displacement surgically in rabbits with new method to examine histologic
changes of posterior attachment. Tissue reactions of this model seem to be similar to those observed in
human disc displacement. We think this animal model for anterior disc displacement may be used to explore
and evaluate objectively the effects of many treatment modalities in disc displacements.

2. The animal disease model showed inflammation at early stage(one and ten days). At this stage there
were mild-to-severe mononuclear inflammatory cell infiltration, numerous newly formed vessels, vessel
dilatation and engormement and many fibroblasts.

3. At middle stage(three weeks), fibrosis occurred, where fibroblasts decreased in number, but their
cytoplasm was profuse indicating high activity. Collagen fibers increased in number and the tissue looked
more dense.

4. At late stage(five weeks and eight weeks) showed degenerative changes including perforation of poste-
rior attachment, disintegration of collagen fiber bundles, degeneration of fibroblasts, metastatic ossification,
and dystrophic calcification.

KOREA J. ORTHOD 1993 ; 23(4) : 503-527.

Key words : Posterior attachment of temporomandibular joint, Internal derangement, Animal disease model, Fibrosis,

Degenerative changes.
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LIGHT MICROGRAPHS

. 1 day, Normal, (H-E, X100)

Left loose tissue is posterior attachment. Right dense tissue is posterior band of disc.

. 1 day, Experimental, (H-E, X100)

Black arrow shows dense infiltration of inflammatory cells. Open arrows indicate blood cells.

. 10 days, Control,(Toluidine blue, X400)
. 10 days, Experimental,(Toluidine blue, X400)

Black arrows show infiltration of mononuclear inflammatory cells.
Open arrows indicate fibroblasts. High cellularity, inflammatory cells and newly formed ves-
sels are the characteristic features of this stage.

. 3 weeks, Control, (Toluidine blue, X400)
. 3 weeks, Experimental, (Toludine blue, X400)

Black arrows show infiltration of mononuclear inflammatory cells.

Open arrows indicate fibroblasts which have profuse cytoplasm. Number of vessels decreased
but the thickness of arterial wall and diameter of vessels increased.

5 weeks, Control,(Toluidine blue, X400)

White star 5 fat grobules.

5 weeks, Experimental, (Toluidine blue, X400)

White arrow shows the collagen bundles which increased in number and size compared
with those of 3-week experimental group, but cellularity decreased than that of 3 week.
Cytoplasm of fibroblasts(open arrows) was not so profuse as that of 3-week experimental
group.

5 weeks, Experimental, (H-E, X100)

Metaplastic ossifications(white asterisks) and disintegration of fiber bundles occured.

5 weeks, Experimental, (H-E, X100)

8 weeks, Normal, (Toluidine blue, X400)

Fats infiltrated near to the posterior band of disc.

8 weeks, Control, (Toludine blue, X400)

Fat tissue replaced most of temporal part of posterior attachment and infiltrated to the
vicinity of condylar part of posterior attachment.

8 weeks, Control, (H-E, X40)

Fat tissue replaced most of temporal part of posterior attachment and infiltrated to the
vicinity of condylar part of posterior attachment. But the shape of posterior band of disc
retained well.

8 weeks, Expeimental, (H-E, X40)

The continuity of posterior attachment and disc was broken. It is impossible to distinguish
temporal part and condylar part of posterior attachment. Right side is anterior.

8 weeks, Experimental, (H-E, X40)

Anterior portion of Fig. 18. Small anterior portion of posterior attachment which includes
metaplastic bones(white star) was attached to the deformed disc remnants.(D).

8 weeks, Experimental, (Toluidine blue, X400)

Shrinkage of nuclei of fibroblasts and disintegration of fiber bundle occured. Only small
portion around the vessels retained its integrity.

8 weeks, Experimental, (Toluidine blue, X400)

Dystrophic calcified body(white star).

8 weeks, Experimental, (Toluidine blue, X400)

Metaplastic bone (white arrow).
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ELECTRON MICROGRAPHS

Fig. 23. 10 days, Control, X8,000
T fibroblast, f } frontal region, n ; nuclear region, g ; golgi region, Arrow 5 rough endoplas-
mic reticulum(rER).
Cytoplasm(F) is sparse and the cell(F) is spindle-shaped. There is only small amount of
rER.

Fig. 24. 10 days, Control, X8,000
C : collagenous fibers, Open arrows ; periodic bands, f: frontal region
Loosely arranged collagen fibers are surrounded by ground substance.

Fig. 25. 10 days, Control, X3,000
A} developing fat cells, L} increasing lipid droplets, White arrows 5 lysosomes.

Fig. 26. 10 days, Experimental, X1,500
F ; fibroblasts, C 5 collagen fibers, E ; elastic fibers:
Sparse cytoplasm indicates that fibroblastic activity is not high.

Fig. 27. 10 days, Experimental, X10,000
F ; fibroblasts, E ; elastic fiber, C ; collagen fibers, * i amorphous core of elastic fiber.
Active fibroblasts were not found frequently, but some fibroblasts showed large cytoplasm
and many organellae.

Fig. 28. 10 days, Experimental, X25,000
E ; elastic fiber, * ; amorphous core of elastic fiber, Open arrow ; microfibrils.

Fig. 29. 3 weeks, Experimental, X4,000
F ; fibroblast, Black arrow 5 coated vesicle doing exocytosis, White arrow s enlarged rER
of which cisternae contain a medium dense, hemogeneous substance, White star ; nucleoli
of fibroblast.
Nucleus is large and ovoid and has three or four distinct nucleoli. Cytoplasm is profuse
and has well-developed rER with interconnecting cisternae, some of which vary greatly in
shape and show marked dilatation. The Golgi zone is large and well developed with dilated
sacs, numerous vaculoes and vesicles, the latter of both the smooth and the coated(acantho-
some). See fig. 30.

Fig. 30. 3 weeks, Experimental, X15,000
Magnification of black arrow area of fig. 29.
M ; mitochondria, V 5 coated vesicles, Black arrow ; coated vesicle doing exocytosis.

Fig. 31. 5 weeks, Experimental, X4,000
F ; fibroblasts, Black arrow ; this area is magnified at fig. 32.
Fibroblastic activity is not as high as that of 3-week fibroblasts, and a few fibroblasts especially
around vessels showed profuse cytoplasm and enlarged rERs, indicating that they still had
relatively high producing activity. Active fibroblasts were found only in areas remote from
degenerating zone,

Fig. 32. 5 weeks, Experimental, X20,000
rER ; enlarged rER of which cisternae contain a medium dense, homogeneous substance,
V s vesicle. "

Fig. 33. 8 weeks, Experimental, X5,000
F ;5 Fibroblasts of which shape was flat and nuclei could not be distinguished from cytoplasm,
C ; collagen fibers.

Fig. 34. 8 week, Experimental, X30,000
D ; degenerating cells of which nuclei and organellae could not be distinguished at all. C 5 col-
lagen fibers.



Fig-5. 1 day, Normal, (E-E, X100) Fig. 6. 1 day, Experimental, (H-E, X100)

Fig. 7. 10 days, Control, (Toluidine blue, Fig.8. 10 days, Experimental, (Toluidine
X400) blue, X400)

Fig. 9. 3 weeks, Control, (Toluidine blue, Fig. 10. 3 weeks, Experimental, (Toluidine blue,
X400) X400)



Fig. 11. 5 weeks, Control, (Toluidine blue, Fig. 12. 5 weeks, Experimental,'(Toluidine blue,
X400) X400)

Fig. 13. 5 weeks, Experimental, (H-E, X100) Fig. 14. 5 weeks, Experimental, (H-E,‘ X100)

Fig. 16. 8 weeks, Normal, (Toluidine blue, ‘Fig. 16. 8 weeks, Control, (Toluidine blue,
X400) X400)



Fig. 17. 8 weeks, Control, (H-E, X40) Fig. 18. 8 weeks, Experimental, (H-E, X40)

Fig. 19. 8 weeks, Experimental, (H-E X40) Fig. 20. 8 weeks, Experimental, (Toluidine blue,
X400)

Fig. 21. 8 weeks, Experimental, (Toluidine biue, Fig. 22. 8 weeks, Experimental, (Toluidine blue,
X400) X400)
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Fig. 26. 10 days, Experimental, X 1,500



Fig. 28. 10 days, Experimental, X25,000
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Fig. 30. 3 weeks, Experimental, X15,000



Fig. 32. 5 weeks, Experimental, X20,000
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Fig. 34. 8 weeks, Experimental, X30,000



