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EFFECT OF PLATELET-RICH PLASMA ON BONE FORMATION IN DISTRACTED
AREA OF CANINE MANDIBLE
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Distraction osteogenesis refers to the biological process responsible for new bone formation between bone segments by gradual dis-
traction after osteotomy. For the past several years, various inconveniences including a protracted consolidation period that requires
patients to wear 2 distractor frame longer, as well as higher medical costs, have not been remedied by improvements in osteotomy, dis-
traction rate and monitoring system. Furthermore, side effects such as pin tract infections and soft tissue swelling may arise due to the
long reatment period. These drawbacks form the rationale of this study which purports to seek a method by which the consolidation
period can be reduced. This paper examines how platelet-rich plasma (PRP), known to facilitate osteogenesis, influences bone forma-
tion when applied in distracted area. Ten mongrel dogs, which were made to wear external distractor frames after osteotomy in both
sides of the mandible, were used as subjects. After a 7day period of latency, distraction was carried out at a rate of Imm/day for 14
consecutive days. After the onset of distraction, 2ml of PRP and a mixture of calcium gluconate and thrombine were injected into the
center of the distracted callus on the left side of the mandible. The left was injected with PRP while the right side was set as the control
site without PRP treatment. Execution at the onset of distraction and in 2 weeks, 4 weeks and 8 weeks after the consolidation period,
clinical and radiographic tests, bone mineral density examination, histological examination and histomorphometric analysis were con-

ducted to compare both sides. The results are summarized as follows:

1. Based on the clinical examination at two weeks, more remarkable cortical bone formation was found on the buccal and lingual
side of the distracted area in the PRP treatment site than in the control site. No visual difference was found between the PRP treat-

ment site and the control site at four and eight weeks.

2. Based on the radiological examination, a distinct increase in the radiopaque appearance of the PRP treatment site was revealed at

two weeks, but this increase appeared to slow down at four and eight weeks.

3. Examination of bone mineral density revealed 2 significant difference at two weeks with the PRP treatment site yielding density

two times higher than the control site. This difference lessened after four weeks, and disappeared at eight weeks.

4. The histomorphometric examination revealed that about 20% more bony trabeculae area (20% higher) was formed in the PRP

treatment site than in the control site.

In conclusion, it can be said that PRPs effect on stimulating bone formation in the PRP treatment site manifest as early as two weeks,
Trabeculae formation likewise increased throughout the whole period. If this result can be applied to humans, the consolidation period

can be reduced by injecting PRP into the distracted area.

Key words : Distraction osteogenesis, PRP(platelet-rich plasma), consolidation period, bony trabeculae, bone formation.
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Fig. 1a. Schematic drawing of the ostectomy site and the
distraction device applied on the mandibular body area.
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Fig. 1b. Schematic drawing of the device and the ostectomy
site after completion of distraction
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Fig. 2. Time Scheduls in Control Sites.
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Fig. 3. Time Schedule in PRP Sites.
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Fig. 4a. Buccal view of distracted callus of the control site at
WO weeks.

Fig. 5a. Lingua! view of distracted callus of the control site
at two weeks.
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Fig. 4b. Buccal view of distracted callus of the PRP site at
two weeks. There was mere cortical bone formation.

Fig. 5b. Lingual view of distracted callus of the PRP site at
Wwo weeks. There was more cortical bone formation.
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Fig. 6. Lateral radiological appearance of distracted callus trealed by local injection of PRP, showing time course of effects of PRP on the dis-
tracted callus. a was radiography on the final day of distraction. b. d, { was contral sile at 2, 4, 8 weeks. ¢ e. g was PRP site at 2, 4, 8 weeks
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Fig. 7. Occlusal radiological appearance of distracted calius treated by local injection of PRP, showing time course of effects of PRP on the dis-
tracted callus. a was radiography on the final day of dist-action. b, d, f was control site at 2. 4, 8 weeks. ¢, e, g was PRP site at 2, 4, 8 weeks.
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Table 1. Bone Mineral Density of distracted callus at 2, 4, 8
weeks(g/cm?). The range of interest(ROl) was 14mm in
length of the distracted callus. Values are the mean=SD.

Consolidation Period Control PRP
2 weeks 0.280+0.017 0643£0157
4 weeks 0.55810.005 069140144
8 weeks 0.59240.048 0.599+0.053

Table 2. Bone Mineral Density of distracted callus at 2, 4, 8
weeks{g/cm?). The range of interest(ROl) was bmm in

3. 245 (bone mineral density)
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Table 3. Area of bony trabeculae on the distracted callus
at 2, 4, 8 weeks(%). Values are the mean+SD

length of the distracted callus. Values are the mean+SD. Conisolidation Period Contrdd . . . PRP
Consolidation Period Control PRP 2 weeks 200£5.3 427479
2 weeks 0.231+0.046 06470176 4 weeks 457482 6761231
4 weeks 057610068 06940174 8 wecks 62.1+£34 88.1+94
& weeks 0.58510.051 056840038
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Fig. 8. Time course of effects of PRP on micrograph of distracted callusM-T, x 10. a was micrograph on the final day of distraction, b, d, f were the
control site . ¢, e g were the PRP site at 2. 4, 8 weeks. There was more bony trabeculae on tha PRP sitelc. e, g} than the control sitelb, d, f).
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Fig. 9a. Micrograph
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Fig. 9b. Micrograph after the

distraction period was complet-

Fig. 10a. Micregraph of the the control site at 2 weeks. M-T, Fig. 10b. Micrograph of the PRP site at 2 weeks
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Fig. 12a. Micrograph of the control site at 8 weeks. H-E, X
40
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