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Fig. 1. Photograph showing the intracral tooth-borne dis-
traction device attached lingually from canine to 4th
premolar.
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Fig. 2. Schematic illustration.

A. The 4ih premolar-bone distraction. B. Schedule of experimental procedure with latency period. C. Schedule of
experimental procedure without latency period.
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Fig. 3A. Digital subtraction images of Fig. 3B. The subtraction image of 4 & 6  Fig. 3C. The subtraction image of 6 & 8
mandibular 4th premolar-bone weeks of consolidation are weeks of consolidation are
segment during consolidation observed. observed.
period. Bone apposition on the
subtraction images was seen in
light area. Bone resorption was
seen in black area. The sub-
fraction image of 1 & 2 weeks
of consolidation are observed.

Fig. 4A. Microphotography in bone osteo- Fig. 4B. Microphotography of pressured Fig. 4C. Microphotography of distracted

tomy site without latency area of early distracted perio- area of distracted periodontium
period  (Modifled  Masson's dontlum without latency period without latency period at 4 weeks
trichrome  stain,  X40). Site at 1 week of consolidation and 6 weeks of consolidation
shows new bone formation & (Modified Masson’s trichrome (Modified Masson’s trichrome
active bone remodeling at 2 stain, X200). Dentinoclasts in stain, X100). At 4 weeks of cons-
weeks of consolidation. O oulp are observed. DG : Denti- olidation there is no difference in
Osteold. OB : Osteoblast noclast. FB:Fibroblast. P: new bone formation and osteo-

Pulp. T : Tooth. blastic activity between with or

without latency period. AB : Alve-
olar bone. FT : Fibrous tissus. N
B : New bone. OS: Osteocyte.
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Bl FA 7129 FE7) 13, A Ee e 3L Fdiel 24 Well #EH = Aol HFAZIZY =
Sl A A A f uidel FarMsigen, g Boz YegthFig. 4B).



Fig. 5A. Microphotography of pressured area of distracted
periodontium with latency period at 1 week of
consolidation (Modified Masson’s trichrome stain,
X40). Bone resorption and inflammatory reaction in
distracted periodontal ligament space. hvalinized.
congested periodontal ligament, and rare dentino-
clasts in pulp. IC: Inflammatory cell. PDL : Perio-
dontal ligament.
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Fig. 5B. Microphotography of distracted area of distracted

periodontium with latency period at 4 weeks of
consolidation (Modified Masson’s trichrome stain,
X100).
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Fig. 6A. Microphotography of distracted Fig. 6B. Microphotography of distracted Fig. 6C. Microphotography of distracted

periodontium of immunostain periodontium of immunostain for periodontium of immunostain for
for TGF-8 (X100). TGF-B expre- TGF-g (X100). TGF-8 expre- TGF-# (X200). TGF-$ expres-
ssion was noted in ostsobla- ssion was noted in osteocla- sion was noted in dentinoclasts
_stsat 1 week of consolidation. stsat 1 week of consolidation. at 1 week of consolidation.
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- ABSTRACT -

Tissue changes of pulp and periodontium
on rapid tooth movement with osteotomy in dogs

Kyung-Hwa Kang", Eun-Cheol Kim?, Sun-Kyung Lee®, Chae-Woong Lim?,
Kiku Matduda®, Ki-Chul Tae®, Sang-Cheol Kim"

v Department of Orthodontics, School of Dentistry, Wonkwang University
“ Department of Oral Pathology School of Dentistry, Wonkwang University
¥ Department of Pathology School of Veterinary Medicine, Chonbuk National University

The movement of tooth-bone segments by osteotomy can simultaneously shift tooth and surrounding alveolar bone in
a relatively short period.

The purpose of this study was to evaluate the tissue changes in pulp, periodontal ligament, and alveolar bone in rapid
tooth-bone movement with osteotomy.

The mandibular 3rd premolar of a dog was extracted and cortical bones of the buccal and lingual area were eliminated,
and then cortical bones around the mesial and distal area of root, and below the root apex of the mandibular 4th premolar
were osteotomized. After a one-week latency period, a tooth-borne distraction device was activated for 6 days. And pulp,
periodontal ligament and alveolar bone were evaluated clinically, radiologically, histologically and immunohistochemically
at 0, 1, 2, 4, 6, 8 weeks of the consolidation period and conclusions were reached as follows.

1. Latency period didn't affect total amount of tooth movement and healing process of tissue during consolidation period.

2. Bone formation continued through 8 weeks of consolidation in distracted side, with a high peak at 1-2 weeks, and the
lowest at 6-8 weeks of consolidation.

3. At 1 week of consolidation, alveolar bone resorption, osteoclast appearance and inflammatory cell infiltration were the
most active, and dentinoclasts characteristically appeared on the pulp and pressure side of the periodontal ligament.
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4. The expression of TGF- /4 was area-specific, as it was strong-positive at bone matrix, osteoblast, osteoclast of alveolar
bone, and dentinoclast inside pulp, but weak in pulp, cementoblast and acellular cementum.

5. The expression of TGF-/# was generally observed at the initial 1-2 weeks of consolidation at vessels, periodontal
ligament cells, and osteoblast near alveolar bone on the distraction side of the periodontal ligament, and was
significantly decreased after 6 weeks of consolidation.

KOREA. J. ORTHOD. 2004 : 34(2) : 131-42

¥ Key words : Osteotomy, Rapid tooth movement, Bone formation



