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Effects of early removal of the distractor and implantation of titanium nail  
on the formation of new bones in the mandible of New Zealand rabbits
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Abstract Objective  To study the effect of early distractor removal and implantation of titanium nail on new bone 
formation after rectangular osteotomy of the mandible of New Zealand rabbits by cone beam CT CBCT  and to 
investigate the possibility of early removal of the distractor after distraction osteogenesis. Methods  New Zealand 
rabbits were subject to rectangular osteotomy of 12 mm 4 mm in their mandibles and implanted with a homemade 
distractor. After 5 days of traction  the experimental rabbits were randomly divided into stable 4-week group  stable 
8-week group  and titanium nail implantation group. The first two groups were sacrificed at 4 and 8 weeks  respectively. 
For the titanium nail implantation group  the distractor was removed and implanted with titanium nails at 4 weeks of 
stabilization  animals were sacrificed after 4 weeks  and CBCT and X-rays were taken. Results  The vertical height 
of the mandible of the experimental rabbits increased by 2.25 0.41 mm. The average CT values of the operation 
area in the 4-week group  the 8-week group  and the titanium nail implantation group were 80.00 12.36 Hu  

293.00 37.66 Hu  and 289.25 Hu 38.87 Hu. The average CT value of the operation area in the stable 4-week group 
was lower than that of the stable 8-week group and the titanium nail implantation group  and the average CT values of 
the latter two groups were similar. Conclusion Compared with the conventional fixation  the method of removing the 
distractor and implanting the titanium nail in the early stage has no significant effect on the formation of new bones. The 
clinical application of this method can effectively shorten the time of distraction osteogenesis.
Key words distraction osteogenesis  mandible  rabbit  bone density

1927 Rosenthal

[1]

[2-3] Esposito [4-5]

3

[6]



— 44 —

4

4 CT
8 CT

1 

1.1 

1.5 mm
0.8 mm  2.0 mm  

10.0 mm 1.5 
mm 0.8 mm 4.0 
mm 10.0 mm 1

204 2.0 mm  
10.0 mm 20% 2%

CT
U X

3 mm 50 000 U/kg  
5 d 5 d 12 h 0.5  

0.4 mm/12 h 5 d
4 8

4 2 4 8
CBCT X

4 4
CBCT X

1.3 X CBCT

X
4  8

4 CBCT O
NO-C NO-T CT

CT Hu  
1.4 

Planmeca Romeixs Viewer
CT SPSS 23.0 4 O

8 O O
NO-C NO-T

CT one-way ANOVA

2 

2.1 X

X
8 2A B

4
3A B

2.2 CBCT

4
4 A 8

4B

4C
CT  4 O CT

80.00 12.36 Hu  8 O CT 
293.00 37.66 Hu O

CT 289.25 38.87 Hu
O 4 P<0.05 NO-C

1315.92 86.31 Hu P<0.01
O 8 O

NO-T CT 329.92 63.90 Hu
P>0.05  1

1  
Fig 1 The blueprint of the distractor

A  Nail of tractor-the mandible was enhanced by rotating   
B  Nail of fixator-fixing the mandible  C  Osteotomy line 
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Fig 2 X-ray showed the change of the direction of distractor. A  The initial stages of distraction  a  Nail of tractor  b  Nail of fixator. B  

Consolidation period of 8th week  a  Nail of tractor  b  Nail of fixator.
Fig 3 X ray showed the change of the direction of titanium nail. A  Titanium nail was implanted after 4 weeks of consolidation B  Titanium 

nail was implanted for 4 weeks.
Fig 4 CBCT images of mandibles of rabbits in different groups. A  4-week group  a Subperiosteal osteogenic area  b  The area of new 

bone  B  8-week group  a The area of new bone. C  Titanium nail implantation group  O  Area of new bone  NO-T  Trabecular 
bone in non-operation area  NO-C  Cortical bone in non-operation area.
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Tab 1 Average CT values of different sites of bones in different groups of rabbits  n=12 x s Hu

Group O NO-C NO-T

4-week group 80.00 12.36 1 315.92 86.31 329.92 63.90

8-week group 293.00 37.66*## 1 315.92 86.31 329.92 63.90

Titanium nail implantation group 289.25 38.87*## 1 315.92 86.31 329.92 63.90
*P<0.05 vs O  4- week  ##P<0.01 vs NO-C
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