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ABSTRACT

Effect on vertical distraction osteogenesis

by using nitrified distractor

Kye Joon Yi, D.D.S.
Advisor : Prof. Su—Gwan Kim, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Purpose : The purpose of this study was to evaluate the healing effect of
osseointegration after implantation by using nitrified vertical distractor.

Material and Method : Four adult mongrel dogs, weighting about 9-10 kg, were
used in this study. The lower premolars were extracted and vertical distraction
was performed using 8 distraction device (left; 4 titanium, right; 4 nitrified)
after 10 weeks. Latency period was allowed for 7 days before distraction
began. The distraction device was activated with a rate of 0.bmm twice/day for
5 days. After completion of the distraction, the device was removed after
retention period for 6 weeks. Simultaneously 24 implants are installed. The
dogs are sacrificed after 4 weeks, 8 weeks. Clinical, radiographic, and
histologic examinations were performed.

Result : Direct bone contact is achieved bone contact is achieved and there
were no significant difference between control group and experimental group at
implantation area.

Conclusion : The results suggest that the nitrified distraction device may have

the potential for use in augmentation of the atrophic edentulous ridge.
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Table 1. Group division

Group No. Surface treatment Total rate of Rhythm of
of implants of distractor distraction (mm) distraction
Control _ _ _
4 weeks 4 _ _ _

8 weeks 4

Experimental 1

mm twice a day

w1

4 weeks 4 Titanium

0.5
0.5

ol

8 weeks 4 Titanium mm twice a day
Experimental 2

0.5 mm twice a day

o

4 weeks 4 Titanium nitride

0.5 mm twice a day

o

8 weeks 4 Titanium nitride

Table 2. Protocol

’ extraction of P1,2,3,4 of Mandible ‘

10 weeks

vertical distraction device fixation

7days latency period

5days distraction period(0.5mm twice/day)

6 weeks

device removal and implant installation‘

4 weeks, 8weeks

sacrifice

1) "3
Xylazine(Rompun®, Bayer Vetchem-Korea Co.)¥ Ketamine(Ketara®,f3F%F3l)) 2cc
S 424y diE e 252 AAeF A7 & AR ¥ 9 FE WAES 95

2% lidocaines o]l &3 H& w3 39 th(Fig. 3).

p . P o —
gentamycing 597 2cc® ZEF 39 tHFig. 5)
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glycolmetacrylate resin (spurr low-viscosity embedding media, Polyscience,
Earrington, PPA, USA)ol Xuwj3tdtt. F A7l A]H-S  high-precision diamond
disc(low speed diamond wheel saw 650, SBT, San clemente, CA, USA)Z A}-& 3}
OxPdE A= WIgFo=E 200um FAER HAGZ: §5Z42i lapping and polishing
machine(OMNILAP 2000, SBT, Sanclemente, CA, USA)S Al-&3to] 30umFA=Z A
npstan, 4 dEZsteg 179 ZEgtol=E A Zsko] Villanueva osteochrome bone
stain(San clemente, CA, USA)& A8 + 3F3dn 4 (Olympus BX50, Tokyo, Japan)
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AR tH(Fig. 13 Al E A& = A2 84 W3 / thread 5 F3HE ] x 100 %).
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Table 3. Results of bone to metal contact rate(%) at 4 weeks group

Mean Std. Deviation | Sig.(control) Sig.(Exp. 1) Sig.(Exp. 2)
Control 57.00 1.90 0.060 0.527
Exp. 1 53.52 1.68 0.060 0.324
Exp. 2 55.51 1.70 0.517 0.324
Total 55.34 2.18

% statistically significant difference P<0.05.

Table 4. Results of bone to metal contact rate(%) at 8 weeks group

Mean Std. Deviation Sig.(control) Sig.(Exp. 1) Sig.(Exp. 2)
Control 71.74 1.10 0.191 0.563
Exp. 1 69.76 1.32 0.191 0.682
Exp. 2 70.65 1.72 0.563 0.682
Total 70.72 1.52

% statistically significant difference P<0.05.

ZAGH o R AHAA XA AARH] FxZ FE Aolr) ey, nE

Lol A

o= Ax TS #FL + JUTH(Fig. 16, 17). Z479] 1FS SPSS Z=2a13S
o] &3to] ANOVA testE A& A3 45732 p=0.060, 8F & p=0.1912= (p<0.05)
PEAE AN AYE FAE 2ANA 2T, 41T, 42T 4 v
Aozt ag el kel Aele ARov, EARHOR felyel ATk Ew
Scheffe AT A4S Fatel 247 1§09 A& FAAYoM 2 1F A% F
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Fig. 1. Dentis implant
Diameter 3.75mm, length 12mm, RBM surface, 2 stage

Fig. 2. Tissue cutter
Low speed diamond wheel cutter

Fig. 3. Anesthetic agents
Xylazine(Rompun), Ketamine(Ketara)

Fig. 4. Before extraction

Fig. 5. After extraction
Premolar 1,2,3,4

Fig. 6. 10 weeks after extraction

Fig. 7. Flap elevation
Full thickness

Fig. 8 Osteotomy
20x10mm

Fig. 9. TiN vertical distractor fixation
Fig. 10. Ti vertical distractor fixation

Fig. 11. Primary closure
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

12.

13.

14.

15.

16.

17.

Implant installation
2 implant(DO area) , 1 implant(control)

Histomorphometric analysis
Radiographic view(4 week group)
Radiographic view(8 week group)

Control group histology (H&E stain, x40)

Newly formed bone was a.]ggarent, within the threads of the implant surface,

and direct bone contact with the implant surface was seen.

Experimental group histology (H&E stain, x40)

Newly formed bone was observed at the distracted site and adjacent to the
implant. Also direct bonr contact was seen.
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Fig. 9 Fig. 10

Fig. 12
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