An experimental study on surgical reduction to
craniomandibular joint disc perforation
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CMJ, craniomandibular joint.

Fig.1. Photograph showing experimental disc perforation. A
circular perforation, precisely 1.6 mm in diameter, was made
in the posterio-lateral side of the disc. An arrow indicates disc
perforation.

Fig.2. Photograph showing removed articular disc (left side)
and transplantational auricular cartilage (right side). An arrow
indicates perforation of the disc.
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Fig.3. Intraoperative picture of the experimental discectomy
with auricular cartilage grafting. Harvested cartilage is
suturing to the temporal bone with 7-0 nylon. An arrow
indicates harvested cartilage.

Fig. 4.

Photomicrograph of a parasagittal view of a non-surgical control rabbit craniomandibular joint (CMJ]). (A) A low-magnification
photomicrograph of the CMJ. A biconcave disc was interposed between condyle and articular eminence. Articular cartilage and
subchondral bone were seen. C, condyle; D, disc; E, eminence. HE stain, X 10. (B) A high-magnification photomicrograph of the
condyle. The normal articulating surface of the condyle was covered with a thin fibrous tissue. Under this layer, articulating portion 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 apillar. S, surface layer; P, proliferating layer; H, hypertrophic layer. HE stain, X 50.
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Fig.5. Photomicrograph of a parasagittal view of a surgical rabbit CMJ, 2 weeks after disc perforation. (A) A low-magnification

photomicrograph of the surgical CMJ. The thin fibrous tissue of the condyle, where the disc had been perforated, had disappeared.
Hypertrophic changes in the surface layer were observed. No obvious healing of the disc was seen. C, condyle; D, disc; E, eminence. HE
stain, X 10. (B) A high-magnification photomicrograph of the surgical condyle. There were many clusters of cartilage cells in the
proliferating layer. Arrows indicate the clusters. HE stain, X 25.

Fig.6. Photomicrograph of a parasagittal view of a surgical rabbit CMJ, 8 weeks after disc perforation. (A) A low-magnification
photomicrograph of the surgical CMJ. The surface of the condyle and eminence showed flattening. No obvious healing of the disc was
seen. C, condyle; D, disc; E, eminence. HE stain, X 10, (B) A high-magnification photomicrograph of the surgical condyle. In the
proliferating and hypertrophic layer, cluster formation of the cartilage cells was prominent. In part of the hypertrophic layer, disorganized
cartilage cells were observed. Arrows indicate the clusters. HE stain, X 25.
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Fig.7. Photomicrograph of a parasagittal view of a surgical rabbit CMJ, 24 weeks after disc perforation. (A) A low-magnification
photomicrograph of the surgical CMJ. The shape of condyle and eminence had flattened further. The overall arrangement of the three
layers were disorganized. No obvious healing of the disc was seen. C, condyle; D, disc; E, eminence. HE stain, X 10. (B) A high-
magnification photomicrograph of the surgical condyle. The number of condylar cartilage cells had clearly decreased. The regenerative
tissue consisted of fibro-cartilage. In the bone marrow, inflammatory cells were observed. HE stain, X 25.

A

Fig.8. Photomicrograph of a parasagittal view of a surgical rabbit CM]J, 4 weeks after discectomy. (A) A low-magnification
photomicrograph of the surgical CMJ. Complete cartilage resorption was observed on the articular surface with flattened surface. C,
condyle; E, eminence. HE stain, X 10. (B) A high-magnification photomicrograph of the surgical condyle. Complete cartilage resorption
was observed on the condylar surface with flattened surface. HE stain, X 25.
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Fig.9. Photomicrograph of a parasagittal view of a surgical rabbit CMJ, 4 weeks after discectomy. (A) A low-magnification
photomicrograph of the surgical CMJ. The regeneration of the articular cartilage were observed with flattened surface. C, condyle; E,
eminence. HE stain, X 10. (B) A high-magnification photomicrograph of the surgical condyle. The regeneration of articular cartilage
were observed. Some clusters of cartilage cells were observed in the condylar cortilage layer. An arrow indicates the cluster. HE stain,

X 25.
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Fig. 10. Photomicrograph of a parasagittal view of a surgical
rabbit CMJ, 16 weeks after auricular cartilage grafting. (A) A
Jow-magnification photomicrograph of the surgical CMJ.
Articular cartilage layers were preserved with flattened
surface. C, condyle; E, eminence. HE stain, X 10. (B) Ahigh-
magnification photomicrograph of the surgical condyle. The
three layers in the condylar cartilage had been preserved with
slightly hypertrophic change. HE stain, X 25.
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Fig. 11. Rabbit condyle, 4 weeks after disc perforation stained
for PCNA. PCNA-positive cartilage cells were observed in the
proliferating layer. Arrows indicate PCNA-positive cartilage
cells. PCNA immunohistochemical stain, X 50.
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Fig. 12. Distribution of postoperative PCNA-positive cartilage
cells. B, disc perforated animals (n=3 each); B, disc
removed animals (n=3 each); [J, auricular cartilage grafting
animals (n=3 each). Control indicates non-surgical CMJ
specimens. Each value represents X = SD. *P<0.05 between
control and operated group by Mann Whitney’s U test.
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Table 2. Biochemical analysis of mandibular cartilage of rabbits

Mandibular cartilage

No. of - -
Group Weeks ’CMJ J Wet weight Dry weight ~ Water content Uronic acid content
examine (mg) (mg) (% wet weight) (¢ g/mg dry weight)
Control 6 2.1%+0.3 1.3£0.2 373+6.2 22.0%25
Perforation 4 5 3.0k0.1* 1.3£0.1 57.4+£2.2% 49.61+14.1*
12 5 2.3%0.5 1.2+0.3 443+15.1 19.1+13.4
24 5 2.0+04 1.4+0.2 28.5+8.0 10.6£3.0*
Resection 5 14+04 0.8£0.2% 459+ 11.7 38.7+6.2*
Implantation 5 2,0%+0.3 1.1£0.3 45.1 = 14.6 28.1%£10.6
Sham-operation 4 5 24+03 14402 40.9+11.1 19.7+7.8
12 5 2.1+0.4 1.3+0.2 36.3£5.7 182£3.2
24 5 1.6£0.5 1.0£0.2 35.6%13.6 18.0x8.1

p<0.05 between control and operated group by Mann Whitney's U test.

Each value represents X &= SD. CMYJ, craniomandibular joint
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An experimental study on surgical reduction to craniomandibular joint disc perforation Masayoshi Narinobou,
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Abstract

The present study was undertaken to assess in animal models the effects of perforation of the mandibular disc on the
surrounding tissue and usefulness of the disc resection with or without implantation of auricular cartilage (a technique used in
our department) in treating this condition. Japanese white rabbits were used for this experiment. The circular perforation of
the disc was created in the left craniomandibular joint (CMJ). The rabbits (the perforation group) were examined histologically
and immunohistochemically 2, 4, 8, 12 and 24 weeks after creation of surgical perforation, and studied biochemically 4, 12
and 24 weeks after perforation. To assess the usefulness of surgery, rabbits in which perforation of the left disc was
artificially induced underwent surgery 8 weeks later using either resection of the disc alone (the resection group) or disc
resection with implantation of auricular cartilage (the implantation group). For these two groups of animals, histological and
immunohistochemical examinations were carried out 4 and 16 weeks after surgery, and biochemical examination was
conducted 16 weeks after surgery. For all three groups of animals, H-E and toluidine blue stains were used for the histological
examination, and an immunostain with proliferating cell nuclear antigen (PCNA) was used for the immunohistochemical
examination. The percentage of positively stained cells in these examinations was calculated. During the biochemical
examination, the uronic acid level in condylar cartilage was determined. In the perforation group, fibro-cartilage composed of
smaller numbers of cells was seen 24 weeks after perforation. The percentage of PCNA positive cells and uronic acid level 24
weeks after perforation were significantly lower than those in the normal control group. In the resection greup, complete
disappearance of the cartilage on the condyle was seen 4 weeks after resection, but regeneration of cartilage with a structure
different from the normal one was seen 16 weeks after resection. The percentage of PCNA positive cells and the uronic acid
level were significantly higher in the resection group than in the normal control group. In the implantation group, the condylar
cartilage had been well preserved 16 weeks after implantation. Neither the percentage of PCNA positive cells nor the uronic
acid level differed significantly between the implantation group and the normal control group. These results suggest that disc
resection and auricular cartilage implantation provide a useful means of surgically treating perforation of the CMJ disc.




