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BIOMECHANICAL EVALUATION ON BONE REGENERATION IN MANDIBULAR
DISTRACTION OSTEOGENESIS COMBINED WITH COMPRESSION STIMULATION

June Heo, Uk-Kyu Kim, Dae-Seok Hwang, Yong-Deok Kim, Sang-Hun Shin,

In-Kyo Chung, Cheol-Hun Kim*, Seok-Young Yun**

Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Pusan National University,

*Dept. of Oral and Maxillofacial Surgery, Dong-A Medical Center,
**College of Engineering, Pusan National University

The purpose of this study was to investigate the clinical, biomechanical, and histologic changes in new distraction osteogenesis (DO) technique

combined with acompression stimulation in accordance to different compression-distraction force ratio.

23 adult male rabhits underwent open-osteotomy at the mandibular body area and a external distraction device was applied. In the control group of 8
rabbits, only a8 mm of distraction was performed by conventional DO technique. In an experimental group of 15 rabbits, a distraction followed by a
compression force was performed according to the ratio of compression-distraction suggested by authors. The rate of experimental group | was set up
as a2 mm compression versus 10 mm distraction and the rate of experimental group Il was set up as a3 mm compression versus 11 mm distraction.
All the rabbits were sacrificed for a gross finding, biomechanical, histomorphometric and histologic findings at the time of 55 days from the operation

day.
Theresults were as follows:

1. On the gross findings, because al rabbits had a sufficient healing time, every distracted new bone had good bone quality and we could not find

any difference among all three groups.

2.In the histologic findings, rapid bone maturation (wide lamellar bone formation in the cancellous and cortical bone areas) was observed in two

experimental groups compared to the control group.

3. On the bone density tests, the experimental group 11 showed higher bone density than the other experimental group and control group (control

group - 0,2906 g/cm?, experimental group | - 0.2961 g/cn?, experimental group 11 - 0.3328 g/cn?).

4. On the biomechanical tests, the experimental group |1 had significantly higher bone microhardness than the other experimental group and control

group (control group - 252.7 MPa, experimental group | - 263.5 MPa, experimental group 11 - 426.0 MPa).

5. On the microhardness tests, when we compared the hardness ratio of distracted bone versus normal bone, we could find experimental group |1 had
significantly higher hardness ratio than the other experimental group and control group (control group - 0.47, experimental group | - 0.575, exper-

imental group |1 - 0.80).

From this study, we could deduce that the modified distraction osteogenesis method with a compression stimulation might improve the quality of
bone regeneration and shorten the consolidation period in comparison with conventional distraction osteogenesis techniques.

Key words: Biomechanica test, Bone density, Micro-hardness, Distraction Osteogenesis
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Osteotomy |

Distraction (8 days)

| Euthanasia

| |

{ | V/

| |

| |

0 5 13 55 days
Control group (10 Rabbits)
| Osteotomy | [ Distraction (10 days) | [ Compression (2 days) | | Euthanasia ]
0 5 15 18 20 55 days
Experimental group | (10 Rabbits) - the ratio of compression versus distraction ; 20%
[ Osteotomy | [ Distraction (11 days) | [ Compression (3 days) | [ Euthanasia |
0 5 16 19 22 55 days

Experimental group Il (10 Rabbits) - the ratio of compression versus distraction ; 27%

Fig. 1. Experiment schedule.
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Fig. 2. Customized device on the rabbit' s mandible.
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Fig. 3. Sample surface of burnished mandibular body
for micro-hardness test.

Arrow shows distraction site.

* indicates distracted new cortical bone.

# indicates normal cortical bone.
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Fig. 4. Knoop hardness tester (MMT-7, Matsuzawa,
Japan).
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Fig. 5. Microscopic feature of control group, H-E
stain, x 20. Arrow shows distraction site.

[ — T

Fig. 6. Microscopic feature of experimental | group,
H-E stain, x 20.

Table 1. The DEXA Values of Rabbit Bone Density

4. = DMZEE A 24

D& rAAdE L

7HE detell A 8mm A #-9] (A)S] F 3kl thE A
2 A= Krusd- Walis 18 3} Friedmen S ©] &3 th3u]) 2
(mutiplecomparison) & -3 AARA 2 AA 2 vlA A o] Hat
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Kruskdl-Wallis 7= 7} Friedman & o]-&3F th=n| 7 A3}, A

Fig. 7. Microscopic feature of experimental Il group,
H-E stain, x 20. Arrow shows distraction site.

Anima Number Control Group Experimental Group | Experimenta Group |1 p-vaue
1 0.2133 0.1935 03112
2 0.2304 0.2722 0.4068
3 0.3317 0.3160 0.3485
4 0.3602 0.3198 0.3341
5 0.4006 0.4748 0.4077
6 0.3102 0.2254 0.3591
7 0.2510 0.2710 0.3128
8 0.2270 X 0.1821
Mean 0.2906 g/cny 0.2961 g/cny 0.3328 /ey 0.364

Control Group : only 8 mm distraction
Experimenta Group | : compression 2 mm, distraction 10 mm
Experimenta Group Il : compression 3 mm, distraction 11 mm
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Table 2. Micro-hardness of Rabbit Cortical Bone
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Animal Number Distracted Bone (A) Norma Bone (B) Ratio (A/B)
1 208 658 0.31
2 227 407 0.55
Contral Group 3 273 510 0.53
4 303 564 053
Mean 252.7 534.8 047
1 184 521 0.35
2 273 665 041
Experimenta Group | 3 270 328 0.82
4 327 450 0.72
Mean 2635 491.0 0.575
1 373 469 0.79
2 487 572 0.85
Experimenta Group I 3 472 564 0.83
4 372 508 0.73
Mean 426.0 528.3 0.80
p-vaue 0.024 0.049

Unit of A and B ; MPa(Pa= N/n¥)

A FUAAE E PFAE 0029 T EEBAE 0199
ohAG I o] YR A 12 vs) FAHOE o4
A 7 22 08 4hE HAE 202 s glek (p< 006)
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