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Fig. 1 Surgical procedure

(A) Marginal resection of the mandible was performed over a height of 5 mm.
segment was produced on the resected area, and an intra-oral distraction device was set.
the bone segment was moved vertically at 0.9 mm per day.
(E) The distraction devices were removed after 2 months of consolidation period.

was increased.
continued until 6 months after the consolidation period.

of the device

(B) Three months after resection, a bone
(C) After a 1-week latency period,
(D) Distraction was completed in 1 week, and the bone height
(F) Observation was
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Setting of the volume of interests (VOI) for the bone morphometric measurements.
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(C) Iliac bone

(A) VOIs were set both in the mesial and distal part of the distraction gap. The same size of VOIs were set in the (B) na-

tive mandible and in the (C) iliac bone.
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Table 1 Bone microstructures
Native mandible [liac crest Distracted mandible
Mesial Distal
Mean SD Mean SD Mean SD Mean SD
BV/TV 27.59 14.14 30.69 4.60 18.43 7.47 20.98 7.66
Tb.N 2.79 0.82 345 0.21 1.66 0.47 1.62 0.48
Tb.Th 92.65 25.73 88.79 11.72 107.45 16.33 128.68 16.77
Tb.Spac 395.31 146.72 290.41 17.32 651.61 217.11 662.90 184.22
Fractal 2.30 0.08 2.31 0.04 2.15 0.07 2.15 0.02
SMI 1.27 0.61 1.25 0.28 2.44 1.32 2.13 0.51
TBPf —5.89 6.07 4.45 1.87 4.48 7.55 1.83 3.26
N.ND/TV 66.06 28.10 50.39 11.47 14.60 10.61 8.97 1.82

Bone volume fraction (BV/TV [%]), Trabecular thickness (Tb.Th [um]), Trabecular number (Tb.N [1/mm]), Trabecular spac-
ing (Tb.Spac [um]), Trabecular bone pattern factor (TBPf[1/mm]), node-strut (N. Nd/TV [1/mm’])

Table 2  Statistical evaluations

ANOVA Bonferroni post-hoc test

Groups Mand-Iliac Mand-M Mand-D [liac-M Iliac-D M-D
BV/TV ns ns ns ns ns ns ns
Tb.N p<0.01 p<0.01 p<0.01 p<0.01 p<0.01 p<0.01 ns

Tb.Th p<0.01 ns ns p<0.01 p<0.05 p<0.01 p<0.05
Tb.Spac p<0.01 ns p<0.01 p<0.01 p<0.01 p<0.01 ns
Fractal p<0.01 ns p<0.01 p<0.01 p<0.01 p<0.01 ns
SMI p<0.01 ns p<0.01 p<0.05 »<0.01 p<0.05 ns
TBPf p<0.01 p<0.01 p<0.01 p<0.01 ns ns ns
N.ND/TV p<0.01 p<0.05 p<0.01 p<0.01 p<0.01 p<0.01 ns

The differences in variables among the 4 groups were compared using one-way ANOVA followed by the Bonferroni post hoc

test.
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Bone microstructures after vertical distraction osteogenesis of the mandible

Hiroaki TSUCHIYA, Akira MATSUO, Sawako TAKEUCHI,
Muneharu IWAMOTO, Hiroshige CHIBA

Department of Oral and Maxillofacial Surgery, Tokyo Medical University

Abstract

Distraction osteogenesis (DO) achieves new bone generation through the gradual extension of two segments of existing
bone without bone grafts. Vertical distraction osteogenesis is employed to augment the alveolar bone height for implant treat-
ment.

In the present study, we performed marginal resection of the mandible in beagle dogs. Box-shaped bone segments were
prepared after 3 months, and were vertically elongated using an intraoral distraction device for a total of 5.4 mm elongation.
Bone microstructure of the distraction gap, native mandible and iliac bone were evaluated using micro-focused computed to-
mography at 8 month after distraction. ~ Statistical evaluations among the 4 groups were compared using one-way analysis of
variance (ANOVA).

No statistical differences among these 4 groups were seen in bone volume fraction, regardless of whether or not other pa-
rameters were significantly lower in the distracted bone than in the native mandible or iliac bone.

In conclusion, vertically distracted bone achieved similar bone volume fraction to a native mandible at § months after dis-

traction, but the bone microstructures were fragile.

(Key words) : Vertical distraction osteogenesis, Mandible, Micro-focused computed tomography, Bone microstructures
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