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Abstract (J. Kor. Oral Maxillofac. Surg. 2003;29:79-85)

HISTOPATHOLOGIC CHANGES OF THE CRANIOMANDIBULAR JOINT

ACCORDING TO THE AMOUNT OF DISTRACTION

AFTER 6 WEEKS OF DISTRACTION OSTEOGENESIS IN RABBITS

Hyun-Ho Kim, Su-Gwan Kim, Sung-Chul Lim*, Hae-Man Chung**, Sang-Gon Kim**
Dept. of Oral & Maxillofacial Surgery, Dept. of Human Biology**, Oral Biology Research Institute,
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The purpose of this study is to observe histopathologic changes in the bilateral craniomandibular joints after allowing 6 weeks of

consolidation by varying the amount of distraction in rabbit mandible.

Eight rabbits weighing about 2 to 3 kg were used. After corticotomy was performed on the left mandibular body between the first
premolar and the second premolar region, a unilateral fixation device was placed. Then, a 7-day period was allowed without distrac-
tion of the device. The mandible was lengthened 0.5 mm/day. Corticotomy and lengthening of mandible were not performed in con-
trol group. After the completion of the lengthening process, a 6-week-consolidation period was allowed. Then, the rabbits were sacri-

ficed, and histologic examination of the craniomandibular joints was performed.

Proliferative changes were observed in the craniomandibular joints in all groups. With the increasing amount of distraction, hypertro-
phy of the cartilage layer became more severe, bone formed was dense and enchondral ossification was clearly shown in subchondral
bone. Hypertrophy of the cartilage layer was also seen in the non-distracted side as the distracted side in the experimental group.

These results indicate that when physical force is applied constantly to joints, the proliferation of articular cartilage and bone forma-
tion are present. When more than 6 weeks of consolidation period is allowed at the time of performing distraction for more than 5

mm, articular changes, especially, in the contralateral side should also be noted.
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Group No. Distraction Total rate of distraction (mm) Rhythm of distraction
Control 2 Unoperated 0 0
Experimental 1 2 Unilateral 2 0.5 mm twice a day
Experimental 2 2 Unilateral 35 0.5 mm twice a day
Experimental 3 2 Unilateral 5 0.5 mm twice a day

Table 2. Surgical technique

1. Incision

2. Subperiosteal dissection

3. Exposure of labial cortex

4. Adaptation of the distraction device

5. Osteotomy of the mandibular angle and mobilization
6. Adequate fixation of the distraction device
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Table 3. Schedule for distraction

operation  start removal of device

| 7days | 4t010days | 6weeks |
(2x0.5 mm/day)

latency distraction retention

period death
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Legends for figures

Fig. 1. Prepared specimens from the control group. Condylar cartilage consisting of fibrous articular (A), proliferative (P), and hypertrophic car-

tilage (H) zones, and subchondral bone (S) (H-E stain, 100).

Fig. 2. A mandibular condyle from the 2 mm control group shows a similar pattern of normal control. Note the well-developed fibrous surface
layer (s), proliferative zone (p), and zone of hypertrophy (h).

Fig. 3. A mandibular condyle from the 2 mm distraction group shows increment of fibrous surface layer, proliferative zone, and enchondral
ossification (eo).

Fig. 4. A mandibular condyle from the 3.5 mm control group shows increment of fibrous surface layer, proliferative zone, and enchondral
ossification (eo) and focal thinning of zone of hypertrophy (h).

Fig. 5. A mandibular condyle from the 3.5 mm distraction group shows increment of fibrous surface layer, proliferative zone, and enchondral
ossification (eo) and marked thinning of zone of hypertrophy (h).

Fig. 6. A mandibular condyle from the 5 mm control group shows relatively thickening of fibrous surface layer and proliferative zone. Irregular
articular surface due to flaking (arrows) of fibrous surface layer, thinning of zone of hypertrophy, and increment of enchondral ossifica-

tion are noted. The overall thickness of the articular cartilage is decreased.

Fig. 7. A mandibular condyle from the 5 mm distraction group shows thinning of articular cartilage and increment of enchondral ossification

(e0).
Fig. 8. A mandibular condyle from the 5 mm distraction group shows focal degeneration (open asterisk) and edema (asterisk).

Fig. 9. Higher power view of area indicated by open asterisk from Fig. 7 shows degeneration of chondrocytes with edema in transitional area
of proliferative zone and zone of hypertrophy (open asterisk).
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