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EFFECT ON THE OSTEOGENESIS OF DENTAL IMPLANTS AFTER HORIZONTAL
DISTRACTION OSTEOGENESIS WITH NITRIFIED DISTRACTOR

'Department of Oral & Maxillofacial Surgery, School of Dentistry, Chosun University,

This study evaluated whether there is a difference between a conventional titanium distraction device
and a TiN-coated device in terms of implant osseointegration after horizontal distraction osteogenesis in
narrow alveolar bone. Four adult mongrel dogs, each weighing 9~10 kg, were used in this study. The low-
er premolars were extracted and horizontal distraction was performed with conventional titanium distrac-
tion devices (group 1) or TiN-coated devices (group 2). After an 8-week consolidation period, the implants
were Installed, and the dogs were sacrificed after another & weeks. The osseointegration around the
implants was evaluated histomorphologically. There was one failure in experimental group 1 because of
fracture of the device. Direct bone contact was achieved and there were no significant differences between
the control group and experimental groups 1 and 2 in terms of osseointegration around the implants at 8
weeks. In summary, intraoral distraction osteogenesis is a good option for augmenting severely atrophied

alveolar ridges, and the TiN-coated device may be useful because of its advantages, which include surface
hardness, corrosion resistance, and reduced bacteria.
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Fig. 1. Osstem GSIl (Osstem, Seoul, Korea). RBM 2-
stage implant: surface diameter 3.75 mm, length 10
mm.
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AF oF 9-10 kg9 A4 4rlE W2 e, ¢
ZHEE Zo] 10 mm, A7 3.5 mm¢ RBM #¥A2E
Osstem GSIT (Osstem Co, Seoul, Korea)& AHE3I3 2.
M (Fig. 1), 4177+ 0.3 mm-wide titanium mesh
plate} 2 mm X 12 mm titanium distraction screw®
49 ¢35 ZAA7] (Okada Medical Supply Co., Ltd.,
Tokyo, Japan)& AHE3IHT (Fig. 2). 729 stef 4=

Fig. 2. Horizontal alveolar distraction device. 0.3-mm-
wide titanium plate and 2-mm-diameter X 12-mm-long
titanium distraction screw.

Table1 Study design

of dlétractor o

Contro'll "

Experimental 1 &8 weeks 8 Titanium 4 0.4 mm twice a day
Experimental 2 8 weeks 8 Titanium nitride 4 0.4 mm twice a day
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Fig. 4. Incision and flap elevation.

(Figs. 3, 4). < 293 A 249 transport seg-
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Fig. 3. Intra-oral view 8 weeks after extraction,

Fig. 5. Osteotomy and segment formation.
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Table 2. Schedule for distraction

operation start
| 7 days ! 5 days |
(2 X 0.4 mm/day)

latency period distraction

removal of device,

implantation
8 weeks | 8 weeks
retention 1
removal
of fixture

(consolidation) A7+ B 8tEt} (Table 2).
=% 85 3t WAL ARRlE gF A v R 73]
e T 9 X2F A7) AAS At A%

7] AAS FAO JEHE J- S APaAT} (Figs. 12
13).

colmetacrylate resin(spurr low-viscosity embedding
media, Polyscience, Earrington, PPA, USA)<] Erjj&}
ATk, A7 AlAE high-precision diamond
disc(Low speed diamond wheel saw 650, SBT, San
clemente, CA, USA)E AMEste] UEHE A= vlgko g
200um T2 9% 2 F2 0 2 lapping and polishing
machine(OMNILAP 2000, SBT, Sanclemente, CA,
USA) 2 AH83l 30um 4| = dnlatsict,

2t JEUEY 149 &Eeho|=E A &sle] Villanueva
osteochrome bone stain(San clemente, CA, USA)Z
A&l Fede] 7 (Olympus BX50, Tokyo, Japan) 2.2
nAsIT. 2AFHASEE Hrte JdSHE YA
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Zyzvel 15FE SPSS Ver. 12 Z2O3 S o] &3
ANOVA testE M@ g 23} L9 -0.39122 (p(0.05)
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T, A8 27 7+ BlaedA 7—T g7kl efzke| Aole
Ao, FAH R frejido] YTt 3 Scheffe A
AR Eao] 479 109 0|2 AFAGOH 7 1
41l ]E FATA 2 Folgh Afol& HolA] &3kt 23

30 mlm £

S0 A4E 28T A9l 224 Yo £ o)
7hgslon, BE 28N o= A= BRAS DAY S

A}t (Figs. 7-10).
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Table 3. Results of new bone forming rate around the

implants

Group - Mean * SD (%)
Control 70.98+6.01
Exp. 1 72.91£4.28
Exp. 2 68.04+3.83

Control vs Exp. 1 + P =044, Control vs Exp. 2 : P
=0.23. Exp. 1 vs Exp. 2 : P =0.12.

Fig. 6. Radiographic view after distraction.

Fig. 7. Radiographic view after implant fixation. Fig. 8. Histology of the control group. Newly formed
bone and direct bone contact with the implant surface
were seen. Villanueva osteochrome bone stain, X 1b.
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Fig. 9. Histology of experimental group 1. Newly formed Fig. 10. Histology of experimental group 2. Newly

bone was observed at the distracted site and adjacent formed bone was observed at the distracted site apd
to the implant. The transport segment had disappeared. adjacent to the implant. The transport segment had dis-
Villanueva osteochrome bone stain, X 15. appeared. Villanueva osteochrome bone stain, X 15,
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Table 4. Properties of TiN coating'*
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S -g—,_ H«l f\l*ﬁ-‘a— %’*—?ﬂ
AEgA R, 2T AE 12, fé@ 23 Zrol| BAEHA

Excellent resistance to corrosion and wear

No change its shape during cooling and extends the life of the tool

Good cosmetic effect due to the coating s golden color

Physical strength with strong wear- and shock-resistance

Resistance against chemical irritation
Increased biocompatibility
Reduced inflammation of pre-implant soft tissue
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