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Effect of Chitosan-Calcium Sulfate Mixture on Early Bony
Consolidation in Osteodistracted Dogs

Won-mo Kang, Kwang-ho Jang' and In-ho Jang

College of Veterinary Medicine, Kyungpook National University

Abstract : The purpose of this study was to evaluate the effect of chitosan-calcium sulfate mixture on early bony consolidation
in osteodistracted dogs. The experimental group was divided into 3 groups: saline group(Control), chitosan group(Group
CH) and chitosan-calcium sulfate mixture group(Group CH+CS). Four dogs were allocated to each group and classified
into 3 week observation subgroups and 5 week observation subgroups, respectively. Two dogs were allocated to each subgroup.
The lateral surface of the left mandibular body was exposed in the subperiosteal plane and vertical osteotomy was carried
out on the mandibular body. An external distraction device was applied to the mandibular body. Mandibular distraction was
started 5 days after the osteotomy at a rate of 1 mm per day for a total of 10 mm distraction for 10 days. After completion
of distraction, chitosan, chitosan-calcium sulfate and saline were injected into the distracted zone of the group CH, group
CH+CS and control. The external device was left in place for 3 or 5 weeks to allow for bony consolidation. Serial radiographs
were carried out every week. Two dogs of each group, six dogs in total, were sacrificed at 3 weeks, and the other six
dogs at 5 week after distraction. Bone specimens of the distracted mandibles were taken for histologic examination. New
bone was not noted in the distracted zone of 3 week observation subgroups in the control and group CH. However, new
bone was developed in the group CH+CS with a narrow fibrous interzone in the area of the distracted zone. While osteogenesis
was mild in the margin of the distracted zone of 5 week observation subgroup in the control, new bone was noted much
in the group CH and group CH+CS. However, osteogenesis was noted more significantly in the group CH+CS than that
of group CH. In conclusion, chitosan-calcium sulfate mixture was more effective on early bony consolidation in distraction

osteogenesis
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Fig 1. A, The lateral surface of the left mandibular body was exposed in the subperiosteal plane. B, A mandibular distraction
device was applied to the mandibular body about 1 cm apart from the osteotomized line. C, The vertical osteotomy was carried
out on the mandibular body. D, The external distraction device was applied to the mandibular fixation device.
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Fig 2. Radiographs of control groups(first row); A, 3 weeks after finishing bone distraction. B, 5 weeks after finishing bone distraction.
The distracted area shows radiolucency and there is no significant difference between the radiographs taken in 3 weeks and those
of 5 weeks. Radiographs of chitosan groups(second row); C, 3 weeks after finishing bone distraction. D, 5 weeks after finishing bone
distraction. The radiolucent and radiodense zones are shown in the distracted area. Bilateral radiodense zones have been progressively
extended into the center of the distracted area and the vertical thickness of the radiodense zone in photograph of 5 weeks is almost
doubled compared with that of 3 weeks. Radiographs of chitosan-calcium sulfate mixture groups(third row); E, 3 weeks after finishing
bone distraction. F, 5 weeks after finishing bone distraction. The distracted area shows the highest radiodense zone among experimental
groups. There is a very narrow radiolucent zone and the vertical diameter of a new bone is almost as same as that of the original
mandible in 5 weeks.
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Fig 3. Bone mineral density. These results were evaluated by computer program with mean bitmap files of red, green and blue
colors in radiodense zone. A, 3 weeks after finishing bone distraction. B, 5 weeks after finishing bone distraction. The bone min-

eral density is the highest in the chitosan-calcium sulfate mixture group, and lowest in the control group.

Fig 4. Histologic findings of the distracted area. Control groups(first row); A, 3 weeks after finishing bone distraction. Arrows indicate.

distracted zone margines. B, 5 weeks after finishing bone distraction(H & E stain, < 5). The whole distracted zone is bridged by fibrous
tissue. chitosan groups(second row); C, 3 weeks after finishing bone distraction. Arrows indicate distracted zone margines. D, 5 weeks
after finishing bone distraction(H & E stain, X 5). The distracted zone is filled with bilateral new bones and central fibrous zone. Chitosan-
calcium sulfate mixture groups(third row); E, 3 weeks after finishing bone distraction. Arrows indicate distracted zone margines. F, 5
weeks after finishing bone distraction(H & E stain, > 5). The distracted zone is filled with bilateral new bones and central fibrous zone.

The central fibrous zone is wider than that of the chitosan group.
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