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(1) 43 &=

A 9-12 kg T AZF 10 £0.5kg) ¢l H|=4
(beagle dog) 127ke]e] A} 8lel A1 A H9]d
Z¥zy 1A 5 48709 A A5 A - ekl

(2) A373A

A7 A= TroAH4V 52 Axt 71gste] 24
3.75mm, Z°] 6mmE Branemark YZHNE Je 2
AR (Fig. 1), A% WA= 2ol 12.5mm,

15.5mm F 7K TF= A=st ).
AZWE el AFAA 7} 43, 53 dd
2 7HgAdo] Foid ol5EH ﬂ?éﬂi @
o AdE 217 YAkl 3o <]gt v
AR 9} ol FHo| 2|7 HWgko

T o
3.

HU rf
2
o?i
i
&

(3) Exakt cutting & grinding system (Exakt
Apparatebau, Germany)

B Ao E o] RS o]&std F7 15um W
oo Al A AR &, 22 EA 22 YA 58
A, aela Az Av)E A #Ee Al

(4) Histomorphometric analysis device
Exakt system .2 A2k S| 15um W 2le] A1A
< TDI Scope Eye System(Techsan Microsystem,

e

.
xﬁ:‘:“' E.J,r:"' .-".-"'.r.r""'.."-:." :d‘ "':.;":"H-:\\.
et 1 iin
.\:.?-\-._.._.?..-.- 1 L ' l;'& e :::F___ .--_._ __:__ I""\-,.H:"'-__.-l"

il e |k
B
 I—

Fig 1. The drawing of distractor.
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Korea) & ©]-838l9 F-2< H =& (bone to metal

contact), & WA & (bone area) 55 5833

:rLFJ %‘r%’ﬁﬂ 48 98 0.04mm, 0.08mm,
0.12mm, 0.2mm, 0.4mm, 1.0mm % 6 ©A] F
AZ A copper step wedgeS A 2Heteitt. Zajd
WA 94238 Fujifilm SP 2000 scanner (Fuji Film
Co. Japan)& °l&ste] txd oz wgts}

Aot

(6) AP AFE M 7 3} EDX (Energy Dispersive X-
ray Spectroscopy)

EDX (Horiba. Co. Japan)© £ H | A& n
Zd A BEE AApE FESH EAE B XS
Azl EA6ke Arloltt. o

e B0 2E 280 @O, ol 4% 7 8
Ahel B4 st zstel HEE fFat, B
AgelNE EDX 4HE olgete] 2 44% A4
F 7122, ANBS Cat+ FHE v BA
et

2. MEu

2 kgl % 12vF2]9] beagle dog= AHE-
ST AE FEO| A, et Al 1T A& A ek
HE Bt dxAo] ARH7IE 7k $ A3
2| A FaEs Algsi.
8597w pr ropofol 6mg/kg & & FALEI]
nHE FEd T 71 0 A (‘4]7" 6.5mm,
Mallinckrodt Medlcal, Athlone, Ireland)& A1 @3}
%31, vecuronium bromide 0.1mg/kgs & = FALS}
o] olgk AZth Capnography (POET 1Q.
Criticare System, USA)E AlE-sle] &7] & o] b3}
4 29to] 30-3smmHg®E FAHEE ni37]
(Narkomed 2B, North American Drager, USA) <]
g 2dsHon, A enfluranes A
3t plHE AT 85 HA] AR (Omicare
M1205A, Hewlett Packerd, USA)E Ag&3le] 4



& FAAE Aaxste AeS A5H o 7 YENESL /NS A3t Ale 22479
3| + 5-0 vicryl (Johnson & Johnson Intl. USA) =
g 22 B3edtt. €% FAA (Ampicillin

2) A2 A9 20mg/kg, bi.d.) Fo 2 77 Ul Chlorhexidine 4
&, aket AR F-9f A ool X2 A 5 e T 79 AAsta BARsk o 1547t
F2 ANE st dEAets FAdsit 27 soft dietE #3353t}
2mm®] twist drill-& AH&-ste] 4] Zlo] Smm -9
7 drillingS Al3stn 217 3mm9) twist drill® (2) 2%
wAst] AFA] A9 F-9lol tigt drillings A8 Fe 7Y F YNIAE AAst A UAkE
313}, DrillingAl 2% drille] 272 22} 3.0mm, A o 1381 ste] A% UAHE AR ] A
a2} 3.15mm= 73} 352 1200 r.p.m.] 3] A8} 1.2mm hexa-drivers AH-4-819] OH Ade
AEEE FA ST A2 = dEHES regu- 2 13414 23](F Imm), 597t A 2F A4S A
lar mounterll 2 3}3L handpiecedl] 1434532 sk,
15 rpme] A&z At 2% mountere=
1.2mm hexa-driverg AH&-3to] WA A] W3fo = 3] (3) 20 B AE A=
XA AAG L & A ATt ) BE 34
Z A= NSK (Nakanishi Inc. Japan)AH] ]ZJ‘ Aol Bt F 45, 8F, 12F Fo2 &
micro-oscillating saw handpieceS AM&-3t9 1 3 10%

=
=
4mm cutting length®] saw® AH&3tc). 242 A =
o 9ol 12000 r.p.m. 22 FAF A} £ °

_u
- _1
—

A3 Algaigitt. ojnf A& At 3

= Ao Qg A5 9] &4 WA

Saw7} A& 28 = AdS SR8k T2 F 2) g5 ¢ gzl Znf

9]+= chiselZt mallets AHE-8le] Adatglon & A ARG A TACE oF 10mm A= A
tho] AW = "o EALS AT, 4§ e F 13 7J7—3.9_i 70%. 80%, 90%. 95%.
BEF A Tl 0.2mm F79] titanium micro- 100% w22 4F FEE /1A G55 A9
mesh (Ace Surgical Supply Co. USA)E A= 4*1 ﬂ‘ﬁr/}

F7HA] AAYetal meshe] ywA] dekE FS TH 22F 100% 423 opES 211, 111,
A& g 2 5 F 4.5mm Zol9 tita- 1-2 &2 ute7be X3 A7) Spurr @3
nium screw(Ace Surgical Supply Co. USA)Z (Polyscience Inc., USA) .2 | 2A}e] A Al wh2}
BT EAl =

Table I. The classification of experimental groups

4 weeks 8 weeks 12 weeks total
Mx. 8 8 8 24
Mn. 8 8 8 24
number of distractors 16 16 16 48
number of animals 4 4 4 12

(Mx. : number of distractors inserted in maxilla, Mn. : number of distractors inserted in mandible)
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£E-2 Exakt cutting and grinding sys-
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tems o] g3te] AR S ek HPsiA A
@iz, A A7 20um o)) HEE EES
A2 .

4) dn} FEo A

zZ8tA 2 232 e A=A BHE 9

Hematoxylin-Eosin §41-& A8} 3}

(4) A9 &4

GAl 6 BAQ] FAE A 2] A E E-speed 3
= WALA AR (Eastman Kodak Co. USA)ol| F2

Co. Korea) 2 33] &9 & A%, A 2s3ich.

EF AR ARE Fujifilm SP 2000 scanner
(Fuji Film Co. Japan)& °o]-&3te] tA|d o=
HIAZAT, o]Z A dolzl P42 Scion image
ver. 4.02 (Scion Co. USA) T2 o] &3f 2
2] §A 9} AAE, 71EF U H AR (F
AZE)E F3t1 ©]= Scion image T2
calibration”] 55 ©|-&3te] 8] A = WA
o}, olgjg Wgor AL yEF Ulg AgE
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4) SEM 2723 EDX

Zk A1 8E 2.5% paraformaldehyde-glutaralde-
hyde (4C, phosphate buffer, pH 7.4)% 1%
0sO4 (4T, phosphate buffer) 2 22} 2417 2 A
T nFATE 1ol B A A4 S8
(4%, 0.4 M phosphate buffer, pH 7.4) 2.2 43
A8 T2, ethanol 5=(70%, 80%, 90%, 95%,
100%) %5 22 &3] isoamyl acetate® 2|
st

A2ld A= IAHAZ7] (critical point dryer,
Hitachi SCP-1, Japan)ollAl ZZAIZ1 &, JFC-
1100 ion coaterg AH&-3te] 20 i FAZ & Za¢
Uh JSM-840 AY FARd AR .= 20 kVel|A]
B 15 Kve] olvA] Z3EA7](INCA,
Oxford Ins., Great Britain)& AMH&-3led 2t EH ]

H 0 u =]
AES B4

A A=

=29 54 AHFodl= MS Windows$ SPSS
Version 10.0(SPSS Inc., USA)S A3} L,
ANOVA test, mutiple range test®] Scheffe testZ
Nassich,

5)
2

T2 QA2 0l8E BUT 24

6 step copper wedgeE X WA ARxlol| B35}
A 7} Gt GAR (B AZZE) 9 217 T2l
Y AT 71EEY B JAAE T T



wghslo] AAFe] 7]EF| gt H TS
pe
x| ME-EL2 HT 61.96 %%

,.u% 8T:TL°1]}\_1 -”'] 83.16 %, 125 ollAl Ht
88.75 %= A7 & Lxrt Ha Tkt e AS
& &= 9 THTable 11, Fig. 2).

7|7tol] w2 Scheffe’ s Multiple Range TestZ 2}
T A WSS 479 85T, 4579 1277
2ol SAAR 2ol 7} AATHp(0.05) (Table I11).

T A fEES Ay slekre s BR3t
o BN A3 g H 80.37%, st
T4.62%% 7detox] FH & & BEE Holuy
paired t-test A% SAAS Atol= FAATH Table
V).

=
=
47, 85, 127 9] 235 HEE Hg 4

8.20%, 125

I
&
N
_q
-
=2
o
N
©
-3
(=)
X
oo
N
H
9
2
ot

oA 64.02%% ARH 07 Zleke FAE Be

a1 53] 85| o289 AA Frlshe A4S Bk

(Table V). Z2{u} A4 © 2= one-way ANO-

VA test9} Scheffe s Multiple Range Test A3} 45

o} 127 Zroll ARt o) gk 2ho] 7L AATH(p<0.05),
(Table VI, Fig. 3).

Fotat shefr 7 ] ol A

Bt 59.54%, skt 56.93% = Zd<tell A

% O 22 4E A5ES Eolu paired ttest 2

5 A HTable VII).

)
X
o

>

9

rr

)..

32

45, 85, 12F +9] F WA Ed g =% 23
43Tl A 35.60%, 8FTlA 46.23%, 12F Tl
A 50.74% = AR R Frtele FFE Btk
(Table 8, Fig. 4). 2&lv BATHCZE one-
way ANOVA test®} Scheffe s Multiple Range Test
A} 479} 1271 Zro| A5t 2ol 7} A AT (p<0.05)
(Table VIII).

T WA E dg deta skt 7t vl =

Table II. The mean and standard deviation of copper equivalent value according to periods (%)
N Mean Std. Deviation Min. Max.
4 weeks 15 61.96 23.64 20.00 100.00
8 weeks 12 83.16 17.52 57.14 108.33
12 weeks 14 88.75 20.93 63.16 150.00

copper eguivalent
value(%)

4 & 3 7

NEEN

FiEddh s
consolldation periods

Fig 2.
ods.

The copper equivalent value according to peri-
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Table III. Results of multiple range test for cop-
per equivalent value

4 weeks 8 weeks 12 weeks
4 weeks
8 weeks *
12 weeks *

* denotes pair of groups significantly different at the
0.05 level



Bt 41.21%, steh2 45.78% =

ore e 3. &% §nld =34
AEEAAGE 2 stetellA £ 0o & & WA
E< Kol paired t-test A% A2 Aol ¢l (1) 4%
AH(Table X). = A% 47 TollMe dAFom Akt

A R 22o] ol AT il 714 =
Table IV. The mean and standard deviation of cop- AT TN A A 2AE Ko v
per equivalent value for maxilla and mandible (%) & A= (woven bone)©] B2 Ho|Th
N Mean Std. deviation
Mx. 17 80.3671 18.5728 (2) 8%
Mn. 17 74.6224 30.5235 4% 2o vl&) AeA 2H o] AA BREH 43

Lol & u:}_}77<§/1\_l% Z7 AeA zAo @Z
(Mx. : maxilla, Mn. : mandible) Ik Pz U2+ A 23] 24

Table V. The mean and standard deviation of bone to metal contact according to periods (%)
N Mean Std. deviation Min. Max.
4 weeks 15 49.70 11.64 30.11 70.55
8 weeks 12 58.20 9.77 38.85 72.05
12 weeks 14 64.02 14.45 43.29 84.67

Table VI. Results of multiple range test for bone
to metal contact
4 weeks 8 weeks 12 weeks =
4 k £ mdwaoke
weeks | [P —
8 weeks 5 12woeks
12 weeks * g
. . . . [
denotes pair of groups significantly different at the a
O 05 level ek 5 A s I&wenk s
’ consolldalion perlods

Table VII. The mean and standard deviation of bone Fig 3. The value of bone to metal contact according

) ) to periods.
to metal contact for maxilla and mandible. (%)
N Mean Std. deviation
Mx. 17 59.54 13.02
Mn. 17 56.93 14.08

(Mx. : maxilla, Mn. : mandible)
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Table VIII. The mean and standard deviation of bone area according to periods (%)
N Mean Std. deviation Min. Max.
4 weeks 15 35.6 10.23 22.09 59.33
8 weeks 12 46.23 14.48 20.03 69.94
12 weeks 14 50.74 13.03 23.11 66.92

Table IX. Results of multiple range test for bone
area.

4 weeks 8 weeks 12 weeks
4 weeks
8 weeks
12 weeks *

* denotes pair of groups significantly different at the
0.05 level

Table X. The mean and standard deviation of bone

area for maxilla and mandible (%)
N Mean Std. deviation
Mx. 17 41.21 15.64
Mn. 17 45.78 11.09

(Mx. : maxilla, Mn. : mandible)

boae area (%)

Fivpoh &
coneelidotion perlods

Frridd

T2a0 ok

Fig 4. The value of bone area according to periods.

ingredient ratle (%)

T EEEEEEE X ]

Ga

s
LLE
=

o

A waiks MHD

(OB: old bone, NB: new bone)

12 waaks HD

Fig 5. The quantitative results for new bone and old

bone.

Table XI. The quantitative results for new bone and old bone

(weight %)
Element 0Old bone 4 weeks new bone 12 weeks new bone
0 30.01 61.23 48.75
Na 2.52 31.39 8.00
P 27.57 14.48
Ca 39.90 7.38 28.77
Totals 100.00 100.00 100.00
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a e Feltt. thl AYE2 7IAZNA 717t
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A ohER AA R, 524 Fo] B #EFH
AT},

(3) 12

25 wolME 3t §F Asse 2 v
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H3) 12779 Ca™* gFo] &7 Yepstoy 71&x
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ABSTRACT

A STUDY ON THE VERTICAL AUGMENTATION OF THE ALVEOLAR
RIDGE BY DISTRACTION OSTEOGENESIS IN DOGS

Joo-Ho Lee, D.D.S., M.S.D., Ju-Hwan Lim, D.D.S., M.S.D,. Ph.D.
In-Ho Cho, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Dankook University

Statement of problem: Implant-type distractor uses a removable distraction device that
has an appearance similar to that of a dental implant and utilizes many of the same tech-
niques for placement as are used for dental implants.

Material and method: In this study, 48 implant type titanium distractors were insert-
ed into the osteotomized alveolar bone of 12 beagle dogs. After a 7-day latency period, the
alveolar bone was augmented by 5mm vertically at a rate of 1.0 mm/day. The dogs were
sacrificed after 4weeks, S8weeks and 12 weeks for radiographic, histologic, and histomor-
phometric analysis.

Result:

Copper equivalent value showed significant difference between 4 weeks and the other weeks(8,
12 weeks) (p€0.05). But there was no significant difference between maxillary and
mandibular groups.

In the bone to metal contact analysis, there was a significant difference between 4 weeks
and 12 weeks(p<0.05). On the contrary, there was no significant difference between max-
illa and mandible.

The bone area showed significantly higher values in 12 weeks compared to 4 weeks(p<0.05).

Histologically mineralization began at the host bone margins. At 12 weeks, increasing accu-
mulation of Ca'" element was confirmed.

Conclusion: From the results above, the new bone formation was increased according
to consolidation period. Especially there was significant difference between 4 weeks and 12
weeks(p<0.05).

Implant type distractors used in this study to augment vertical ridge defect may prove to
be a clinically useful treatment option in selected cases.

Key words : Distraction Osteogenesis, Bone formation
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