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Fig. 1. Schematic drawing of the lateral view of the rabbit
mandible. ZA, zygomatic arch; Ma, mandible.
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Fig. 2. Schematic drawing of the operative procedure. (&) Articular disc was presented on the condyle. (B) The disc was pulled anteriorly
and fixed with a thread between the anterior margin of retro-discal tissue and infra orbital portion of zygomatic bone.
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Fig.4. Intraoperative picture of anterior disc displacement.
The disc was pulled anteriorly with a thread. An arrow

Fig. 3. Intraoperative picture of anterior disc displacement. An .
indicates the drilled hole at the zygomatic bone.

arrow indicates articular disc.

Fig.5. Schematic drawing of the camera angle taking a picture of condyle. Cop, most posterior point of condyle.
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Fig. 6. Postoperative changes of the area of the condyle. O, left condyle (surgical site); [, right condyle (non-surgical site).

Picture of the sagittal view of the joint components. A
biconcave disc was interposed between mandibular condyle
and articular eminence. An arrow indicates disc.
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Fig.8. Photomicrograph of a sagittal view of a non-surgical rabbit craniomandibular joint(CMJ). (A) A low- magnification photograph of
the CMJ. C, condyle; D, disc; E, eminence. HE stain, X 10. Scale bar indicates 100 zm. (B) A high-magnification photograph of the
condyle consisted of three major layers. A surface layer composed mainly of collagen fiber. A proliferating layer composed of elliptical
cartilage cells, which were distributed irregularly. A hypertrophic layer composed of round cartilage cells, stacked in the shape of a pillar.
S, surface layer; P, proliferating layer; H, hypertrophic layer. HE stain, X 50. Scale bar indicates 100 xm.
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Fig.9. Photomicrograph of a sagittal view of a surgical rabbit s Fun %
craniomandibular joint (CMJ), 2 weeks after disc e Wbé{ LT %A o1z (1),
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Fig.10. Photomicrograph of a sagittal view of a surgical rabbit craniomandibular joint (CM]), 3 weeks after disc displacement. (A) A low-
magnification photograph of the CMJ. HE stain, X 10. Scale bar indicates 100  m. (B) A high-magnification photograph of the CMJ. In
the condylar cartilage layer, cluster formation of the cartilage cells were seen. An arrow indicates clusters. HE stain, X 25. Scale bar
indicates 100 m. (C) A high-magnification photograph of the condylar cartilage layer. Toluidine blue stain, X 25. Scale bar indicates 100
pm.
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Tablc 1. Histological findings of joint components in the disc-dislocation group

. Lo . Findings
Weeks after disc dislocation — B
Condyle Disc Eminence
2 Flattening Hypertrophy Proliferation of the

3 Cluster formation
5 Exposure of the scbchondral
) bone
3 k Severe flattening and exposure
of the subchondral bone
24 Recover of chondrolayer

chondrolayer

Proliferation of the
chondrolayer

Proliferation of the
chondrolayer

P Exposure of the subchondral
Perforation

bone

Severe flattening and exposure

Disappearance of the subchondral bone

Disappearance Recover of chondrolayer

Fig.11. Photomicrograph of a sagittal view of a surgical rabbit
craniomandibular joint (CMJ), 5 weeks after disc
displacement. A low-magnification photograph of the CM]J.
The disc had been perforated. HE stain, X 10. Scale bar
indicates 100 pm.

Fig.12. Photomicrograph of a sagittal view of a surgical rabbit
craniomandibular joint (CMJ), 8 weeks after disc
displacement. A low-magnification photograph of the CM]J.
The disc had disappeared. Exposure of subchondral bone was
seen. Toluidine blue stain, X 10. Scale bar indicates 100 zm.
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Fig.13. Photomicrograph of a sagittal view of a surgical rabbit
craniomandibular joint (CMJ), 24 weeks after disc
displacement. The shape of condyle and eminence had
flattened. No obvious heeling of the disk was seen. HE stain,
X 10. Scale bar indicates 100 . m.
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Table 2. Histological findings of joint components in disc-repositioning group

_ . Findings
Weeks after disc repositioning
Condyle Disc Eminence
6(8)* Flattening Hypertrophy Proliferation of the
chondrolayer
22(24) Cluster formation Proliferation of the Proliferation of the
chondrolayer chondrolayer
5(8) Severe flattening and exposure Severe flattening and exposure
of the subchondral bone Disappearance of the subchondral bone
21(24) Recover of chondrolayer
Recover of chondrolayer Disappearance

*( ), weeks after disc displacement.

B

Fig.14. Photomicrograph of a sagittal view of a surgical rabbit craniomandibular joint (CMJ). (A) Six weeks after disc repositioning (disc
repositioning surgery was performed at 2 weeks after the disc displacement surgery). A slight change of the disc shape was seen. HE
stain, X 10. Scale bar indicates 100 m. (B) Twenty two weeks after disc repositioning. No obvious histrogical change was seen at the
disc, eminence and condyle. HE stain, X 10. Scale bar indicates 100 szm.

Fig.15. Photomicrograph of a sagittal view of a surgical rabbit craniomandibular joint (CMJ). (A) Five weeks after disc repositioning (disc
repositioning surgery was performed at 3 weeks after the disc displacement surgery). The disc had been perforated. Cluster formation of
the cartilage cells were seen. HE stain, X 10. Scale bar indicates 100 .m. (B) Twenty three weeks after disc repositioning. T! he shape of
condyle and eminence had flattened further. Some clusters of cartilage cells were observed in the condylar cartilage layers. Scale bar
indicates 100 pem.
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Fig.16. Photomicrograph of a sagittal view of a surgical sham operative rabbit craniomandibular joint (CMJ ). (A) A low-magnification
photograph of the CMJ. These findings were similar to the non-surgical rabbit CM]J. HE stain, X 10. Scale bar indicates 100 xm. (B) A
high-magnification photograph of the condyle. HE stain, X 50. Scale bar indicates 100 »m. These findings were similar to the non-

surgical rabbit CMJ.
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An Experimental Study on the Feasibility of Discoplasty in the Craniomandibular joint Yoshiyuki Kubota,
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Abstract

To investigate morphological changes in the temporomandibular joint (TMIJ) after articular disc dislocation, an animal
displacement model has been established. Furthermore, this model has been used to examine the feasibility of discoplasty disc
repositioning surgery. Japanese White Rabbits were used in the present experimental study. Disc displacement was induced in
the left craniomandibular joint (CMJ) by a surgical method. The disc was pulled anteriorly and fixed with a thread between the
anterior margin of retro-discal tissue and infra-orbital portion of zygomatic bone. Gross morphological changes in anteriorly
disc-displaced rabbits were assessed at the 2nd, 5th, 8th, 12th, 16th, 32nd, and 40th weeks postoperation. Histologic changes
were assessed at the 2nd, 3rd, 5th, 8th, and 24th weeks postoperation. In the experimental group, anteriorly disc-displaced
rabbits underwent discoplasty in the 2nd or 3rd week postoperation, and histologic changes were evaluated at 8th and 24th
weeks after the first operation. Microscopic views were observed under H&E and toluidine blue staining. Results of the gross
morphology showed the hypertrophy of the disc displacement condyle. The histology of the first group showed hypertrophy of
the articular cartilage of the condyle in the 2nd week, with initiation of degeneration found in the 3rd week. Perforation of the
retro-discal tissue was observed after the 5th week. Disc distortion accompanied by flattening of the condyle and eminence,
and exposure of subchondral bone was observed after the 8th week. In the 24th week regeneration of cartilage layer was noted,
however articular surfaces were flattened. The histology of the rabbit given a secondary discoplasty 2 weeks after the disc
displacement also showed morphological changes in the disc and/or articular cartilage, but a little degeneration was noted. The
rabbits that underwent the secondary operation after the 3rd week showed almost the same appearance as those receining no
secondary surgery at all. From these results, anterior disc displacement in rabbits initiated a progressive degenerative change
in the CMJ components. Although this degeneration is reversible with the re-positioning procedure in the early stage, it
becomes irreversible in the advanced stage. The finding of the in reversible stage of remodeling suggests the adaptive limits of
the discoplasty procednre.



