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- submerged type® non- submerged typee] 371
B3t} A8 245 & o|FoATH & /3 FE9
Aol 7t YEhIA gerhe Ra'" 97 A, mini-
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Table 1
Dog A Dog B Dog C Dog D
Force 200gm, immediate 200gm, immediate 400gm, immediate 400gm, immediate
. 15 weeks, screw removal
Period & 4 weeks healing 15 weeks 8 weeks 8 weeks

Implant site between PM3 and PM4 between PM3 and PM4 between PM3 and PM4  between PM3 and PM4

Control group No No between PM4 and M1 between PM4 and M1

Staining H&E H&E, Villanueva H&E H&E

Fig. 1. (a)Miniplate inserted
between third and
fourth premolar
(b)Radiograph  of

Fig. 1(a).
o] 5-¢ miniplate FH9 #7 wgE #AFIH, 2ZH 15 55 FEA dok E AN e F
miniscrew®} miniplate |4 & &8 229 X& 1070 9] miniplate®} 2070 2] miniscrew& 2 a4t}
2 #Ao 24 W 23 Y(Titanium C-tube®)e]
AN o] 8 TS Lotz AlFET B. A5l
0. AENE S g L AgdEEe] &7 9 AA
Y wlele] AEdA F AEE A, BL miniplate©l
A AENZ orthodontic force level? 200gm9 88 1553t 713
A1 (Figh), 437 A9 2% mmlplate AA Fe 3
A FELE AU X FYo] glE TAYEE 4R S3g A2 98 155 92 /I ¥ miniplateE
ok A% 12-1570€, A 11-137kgW 9] o] vl A 457 AR 713 Fod ARSI
HZ AAS Abestn, ARAEEs $7 0.3mm, 2 A% 7 C, D& orthopedic force level§l 400gme]
o] 14mmg! miniplate (Titanium C-tube®, Martin Ik mlmplate"ﬂ 8t A4 ¥ st A9 F
Co., Germany) ¢+ ©1 & 1% 3= 27 2.0mm, Z°] 7.0 e A8 et F5 A 3&TA G A 4aTH
mme titanium miniscrew(Centre-Drive® Drill-Free Atole] E& K92 Z4zt 17)14 2] miniplateE 4] &}
Screw, Martin Co., Germany)& AF&-31%th mini- A3,z A% 434 C, DY Al 4T3 < Al
plate= 2719] miniscrewdl] 93] 1HHEE 2709 F 1R Abol o) AT 17019] miniplateE v 4] 8t 1
HE 7MAH, o] ¥9= st 1451, 47 lmm g 7bekA] ERTHTable 1).
o) AEY AR LRI Lo R wEEo] nYTHTY 25 A 4L Zoletil-50(Zolazepam and
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Tiletamine, Virbac Korea, 7-25mg/kg of body
weight) & <& FARStY A et st Al
om A9 A= 2% lidocaine(1:100000 epine-
phrine, #3t%3), Korea)Z =43 E A3 3lsioh
HA miniplate7} w4 F dE7 FoFU el 2 A
FY F U=F 2739 2/ 95 mucogin-
gival junction &% % HANE 3+ T 1 s
% VAR FuE Z33 RS A4Sl saline
irrigationd}ell 1.5mm round bur® A F<] initial
drilling$ 2 th& miniplateZ 3G9 ol 91X A7)
il screw-driver® miniscrews X o} F&3} 42
He ¥gom 3N H3om AU
miniplate® 1734 2™ olo] FFE miniscrew=
2 oz A3yt

T ¥ 44 PAE A8 FBA(Gentamycin, 7
A 2F Korea, Smg/kg, IM injection)& 347 &8
U] 218+ 1 0.2% Chlorohexidineo. 2 F7h) & &
3 om 139 Foll BEAE AAsG
2. uid A8 gy

2384 A BY A% 4879 A9 fissure bur
= indentation groove@ A ¥ ligature wire (0.020" )
€ 35 resin(Z100™ Restorative, 3M Dental
Products., USA)& ©o]&, AXAd H2 Z Niti clo-
sed coil spring(0.010x0.045 inch, medium, Ormco®
co., USA)Z ©]&3td 3L 7tetda, 484 C, DY
B A4 AR A A5 3 8HAAE A=
splintE castingsto] Z53 resinQ2 ool ¥
2 Niti closed coil spring(0.010x0.045 inch, heavy,
Ormeo® co, USA)E o] &3t 3& 7}atar.
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22 100-200im A= FARE AArsl & thA] Mic-
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Fig. 2. (a)Radiograph showed no

radiolucent area of peri-s
crew area after sacri-
fice.
(b)Radiograph  showed
radiolucency of cortical
bone due to re-implan-
tation after sacrifice.

Fig. 3. Photograph showed good healing after 4 weeks
of removal of miniplate.

Ho] 1= miniplate 79 AxA] 9] ¢kzto] E oMol
HAE A Ystas A F7F & o] FoAH T, A2
o Aet =ox g B2 AHA CY YZREES mini-

screw?] head #9171 ;& o] A& G5 7ol #
ZHE] i}

WA ARl A 23127 E g4 & Sle AR
T #EER ZktHFigla). @A miniscrew
wj 2} A} opening hole -9 ) @F2he) ALY Fapado]
#aFEQ 2w 53] 21Y B oA screw head 9 9
wearing 22 Qla] A A F A 2-& miniscrew 2 A 1l
AHE 29w We #0929 S Wk Rt
dol BREATHFig2h).

miniplate A A ¢ A FadE AdxH o] A A
FrA R F R Flg3), AR o2 @ 7&—4

Fig. 4. Radiograph revealed slight radiolucency in the area
which was removed of miniscrew.
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(a) (b)

Fig. 5. Photomicrographs of the woven bone at the site of 4 weeks healing after removal of the miniscrews
(a)Most areas which were removed of miniscrews were filled with irregular bone trabeculae. (H&E staining, x40)
(b)The osteocytes were large and irregularly spaced. Prominent capillaries and undifferentiated mesenchymal cells were
present between the trabeculas. (H&E staining, x200)

Fig. 6. Photomicrographs of tissue surrounding the stable Fig. 7. Photomicrographs of tissues surrounding the
miniscrew removed miniscrew of dogB. Dense collagenous
New trabecular bone of lamellar type were seen in fiber bundles and large amount of fibroblasts
the threaded portion of the implant and were ing- were observed. There were no Iinfiltration of
rowing into the medullary portion. Bone trabeculae inflammatory cell. (H&E staining, x40)

were in direct contact with the implant surface but
partially thread surface of the screw was sncap-
sulated with the fibrous connective tissue. (Villan-
ueva bone stain, x100)

sb &3kl AHAY Xéu

miniscrew T 2 =
I Y AR AR 954 o] HEAHXA] &k HH 23E = ﬂ“"—i??} E3E2 #5593 mini-
31 F7H4 fibroblast®t collagen fiber2 3 E-x o] gl screw AW w}ﬂ' FAE TR FHE 34
ATHFigh). o] A=Yt A4 2%e] miniscrewt FAol
ol A g2l NAHUSH marrow space
2. 4% 4% 239 A& 157 F 2UHIA B) el vl g7 #2HAT SHE2 9
miniplate "}4] ¥ SA] 200gme] 32 155 Tt ZAEY gug 23 AEFoE IRH 2udl
748t - miniscrew 9 229 2 22 miniscrew F Nz7b dojde] #ZEAtHFigh). miniscrew <}
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(a)

A9 slUB0| A= Miniplatedl] 7+st 7|

Sole] B0 Mot HEK 47

(b)

Fig. 8. Photomicrographs of tissues surrounding the stable miniscrew inserted into the mandible.
New bone trabeculae of woven-lamellar type formed throughout the implant interface, as well as in the meduilary
portion. Small portion of the fibrous connective tissues between the bone and the implant were also obsarved.

(@)(H&E staining, x40)
(b) (H&E staining, x100)
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- ABSTRACT -

The experimental study of early loading on the Miniplate in the beagle dog

Yong-Koo Chung”, Young-Jun Lee”, Kyu-Rhim Chung?

J)Depariment of Orthodontics, College of Dentistry, Kyung-hee University
? Chairman. Korean Society of Speedy Orthodontics, Orthodontist. WELL Orthodontic Office

Conventional osseointegrated titanium implants have many limitations; large size, limited location for placement of the
implant, severity of the surgery, discomfort of initial healing, difficulty of oral hygiene and uncontrollable force direction.
Recently titanium miniscrew and miniplate have been used for an alternative to conventional dental implant. But in relation
to miniplate, miniscrew has disadvantages in that more potential inflammation, light orthodontic force application and

limited orthodontic application.

This study was conducted to evaluate the effectiveness of miniplate by observing the reactions of peri-implant tissues
to early orthodontic and orthopedic loading of titanium miniplate. In four adult beagle dogs 10 miniplates were inserted
into the alveolar bone using 20 osseointegrated titanium screws. 4 miniplates were placed in two dogs(dogA, B) and 6
miniplates in two dogs(dogC, D). In dogA, B miniplates were loaded with 200gm of force immediately after placement for
15 weeks. In dogC, D, miniplates were loaded with 400gm of force immediately after placement for 8 weeks. Miniplates
of dogA were removed, dogA was healed for 4 weeks, and the area which was removed of miniscrew was examined.
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Following an observation period, the miniplates including miniscrews and the surrounding hone of dogB and dogC, D were
removed, respectively. Undecalcified section along the long axis of miniscrews were made and the degree of
osseointegration was examined under the light microscope. The results were as follows.

1. In the histologic features there was direct contact between bone and miniscrew in all groups except one, dogC control
group. The loaded miniscrew demonstrated only a slight increase of the osseous proximaty when compared with
unloaded miniscrew

2. There was no significant difference of the osseointegration of peri-miniscrew surface between dogB and dogC, D. But
dogB showed slightly more increased bone apposition than dogC, D

3. The gingiva overlapping the miniplate and miniscrew showed no inflammatory sign in clinical and histological aspects.

4. The impared hard and soft tissues at the area which was removed of miniscrews showed good healing without
inflammatory reaction.

5. The mobility showed slight increase in un-loaded miniplate but that was insignificant.

Based on the results of this study, miniplate(C~tube®) can be used as a firm osseous orthodontic and orthopedic
anchorage unit immediately after insertion.
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