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].014%15/\1_412 k= 2931 Q A7) Er)
QeS| 2] 5% 7}8}1 4779 F-YTHE A
S5 BRI OR 2719 Aol g o] AAH A=
R WAl ARAL R O B JEdES A3
AR A7 |7k Folgh Aol 1,  ThE A
& A%e RE Qued] 24 Ralg Aeks ol
ok AEHEE MZ AFAs] wlite] A= A
¥9| 2Ea27} s 3 A, §AE, 2] A7)
4% A nAEY BT S b

QIRAE 47 F A $51E 7ake 2l0] B
07 Wolzold galof= JEFE AT HAES 7
gk Adate] splintads WS A=l = Zlo] e
Sk ARSI, 1ol HAEE s & 7
T 1w, 53] Sl el A Beks & 9]
afzolep

Aol JmeE AR W7 vl Ao} 0
S 271 e A G Ko} o] 4-9-9} 27) o]

o splintet YEAE WA 8] HLolH] JFE 7
o7F BASA folHo] gl AOT Urhgrr, wel
Aok 5] o frelsfea WS SAEE Qs 13
HomE AU ol&3 PARAVE F2l3ha, T
ol THES} A2 pathy} T slrjehs BAE g3
o o}zl flom, B} Ad e o o] 7k
ek o] TRelep,
sk o] ofe] b4 e AE HARS o
sjo] Q79 RS o2 s oLy, YTRE 43
F 2] 3ol ofE S vAEAe] o A
7] 2182 u7} gl Aol Adolc), A2 3l 1.3
o T ARl FEdjoR skl Exle sl B
25]o] it} =ot dLAE sheA e St
3}%& F2 J—y_ﬂ xqi ] 9] 3]]/\1 mz%Eg} _Zﬁcq ZX]
ol 7FaAIA) =] F4] Aol A s -2
SR AT A0S DA AN TP o
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oI HAE Do mhe w AL JEIE F9)
=G0l At G TR Al gt A A
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1) A& E%

a9e *16“0}71 ) %%1@ 25N 257 A

2) Tmplant

A7 4.0 mm, 2°] 10 mm9 internal system2|
Neobiotech? Neobiotech, Korea) Implants (3t #}2= 6
W) & 6071 AHE-S3i T (Fig. 1.).

Fig. 1. Neobiotech Implants of Internal system (diameter 4.0
mm, length 10 mm)

Neobiotech® (Neobiotech, Korea) Implantsi= straight<}
taper body®] 488 Z385}9] taper—straight—taper
body &]%-& 2t511 01 drilling} implant 2]¥ ] -]
St WY QI ol & AYLE AAHG o
bone lossE # 4 §}0h_ e 1YE ST §
3lo] microgrooveS 8438k macrothreade} 7143k &
Ao| ¥ =5 AA|IH k. L3t thread= 42t 3413 9]
e E 714 22 Q1o thread At0]2] bone volumes # o
SFobal self—tapping®] ol 4 weS EE0]
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Il Skl Agteo] Srakes A AE A 714
9] oFgAdo] 7%= RBM (Resorbable Blast Media) < ©]
&5to] implant®] -5 2] (Ra=1.2~1.5)F s3ith
SA skeg A8l A7F S ok E A Alike® (GC
America Inc., USA) & AR5t

233844

D A

AN E 553817 Ysl Ketamine (10mg/kg 53k
&) © 2 intramuscular injections A18Y3}ar W]k 9]
of 4 AdE £4 07 1:100000 epinephrine®] &
¥ 2% lidocaine © = - vH & 5, 107k A2 2,
A1, 2, 3 27 AF WA 5 BRG] A frE 9lsto]
204 A 7717 7HT

2) F=

109k o] A Aol A intramuscular injection®. 2
Ketamine (10mg/kg, F848) & FAksto] A wiHE
T8 &, el etk 59 2ol WEld e R
Tl e} R E st 7 U A
2 AIA & 1:100,000 epinephrine - 2% lidocaine 2.
= HamHE Akt

sket #, 35 A, 2, 3a7A15-¢] full thickness
mucoperiosteal flape A3to] AX2ES E=EA7]1L
standard drilling protocol®l wWe} guide drill 2mm, twist
drll 28mm, twist dril 3.5mmE 3|2 AHE3o] 2o
37N9} $-=0) 3709 implant bedZ preparation$, 39
= 247 3 3, 1nHE % 67149 1T type YEHE
(A7 4.0mm, Aol 10 mm) & 23131t} (Fig. 2).

Fig. 2. Implant installation at right and left 1st, 2'd and 3rd
mandibular premolar bilaterally

O HE A insertion torque =7 W RFA (resonance
frequency analysis) & 3%] 74 3¢F %] 5mm solid
abutmentZ G438} Periotest 532 Z48}1 X—ray
HP & Attt

oJgA Z¥7} 1, 27, 47, 87, 167, & 5/ o2 W
o] loading= 7}3t & 3]A45}aL RFAS} PeriotestE 57}
S sto] vl wsklth.

3 o738y gxl F=E A%

Immediate loading= 13l A7} & o} A H4]; Alike®
(GC America Inc., USA)E o&-ato] YA HEES A
2 319 o, M2 Polycarboxylate cement (Hy—
bond?, Shofu Co., Japan) el BHAI#E& 25 410 AHE-215]
ok 5o A3 YZTAE F HAe] dIIEE
single unit® & YA WAES AlAelo] SA] ks 7}
319, 71 el A5 E 270 ) YEFEE A7 s}
o] 2 unitsE YA HAES AlFsto] SA] sk55 7H8IA
1L (Fig. 3A-C), $-5o A& A 7}S] YLFEE= MR
Adsto] Sunits® YA RAEE AlFsl] FA] skg=
7¥eelth(Fig. 4A—C).

e & 72498 94357 Ydl Gentamicin 1 ample
(80mg/2ml, Ak, s & FAFSIAL, thad 52
Gentamicing 13] o FASIIT. s&¢stE 28]
Felden 10mg/0.5ml(3H=3lo| A}, 3k=) & AT ¢
IHEE SAVIE Fel 17, 27, 47, 85, 121 165
2ol 7} AZFHES] RFA9} Periotest 57 3 1 7415
7156k X—ray &9 §, &= 3sto] vjgs 2

& AR

) B) (@)

Fig. 3. A. Implant installation at left 1st, 2nd and 3rd mandibular
premolar.
B. Connection the solid abutment.
C. Single unit and 2 units immediate loading temporary
crown ware delivered.
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& TAE ALt 249 A
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6 &7

2 Aol AR AIE QD A S|, A
2, 34 o9} A7) 18]l YEHE F7HE 3714 unit
08 FEste] MR S-S 15~ 165l AAA 53]
A3E AAEHA oM unite] F59} A7l whE AlolE
AR 7] 9]8ke] o] ek FAREALS AASIL

EA, B A AFEA L BE F94F p<05elA] A
Zoiglon, B2 SPSSWIN 120 T2 738 A}
gato] EAEIT

Single unit<- 165ellA A13A] 1SQ 217} 8356114
BJAIA] ISQ )7} 69.30. 2 "oA o}, o] X% 60
& oA st A E UeRiIch 8 17 elA = A
Lo} 8 9 1SQ A7 E e om Al A=
AIRIA19] 1SQ A HE 38 A1 9] 1SQ FA17F 571 F A
R, 272} 8FrellAl = A5 A19) 1SQ 4] Bk
SA1 9 1SQ A7 FHAE Gl o 242t 783 ThAE
Ehdo] ePgAola} & 4 o= ISQFAIQ 602 B4 A4
3819 tHTable 1). 2 units®= 157+ A|9J3 257, 4

T, 87, 1657 ellA] 215419 1SQ 7417 378419
1SQ A ok HolFltk, 18fu} o] 531 60 Wi ¢
44l =21 tH(Table 1.). 3 unitst= 15+, 45, 165
Tl 21A] 1SQ %17} 81.7, 90.3, 83014 27t oA
A BAAISQ 4] 77.7, 837, 7497 UERFO L o1y
A11SQ 4] 605 E4 FATH(Table 1.).

Single, 2 units, 3 unitsQ! 3714] ©+$12] YZHESL]} A]7]
o] w2 1SQ W8k Afo)7} =71 Loty 913 o]
Ak BARM (Two—way Anova)S AA3H A3} o
SYHE tglof whebr] 1SQ Wekg A7 BAIK 0 R £
oJst 2o 7} Gl A0 & YERt o (p=04059), A7]
of theb = 1SQ Wske 4|7 5A1 4 o= fre gt Wk
7FE A 0.2 YERTHP=0.3948) (Fig. 5.). Single unit
O] A9 23R IS7F A4 §, 4574 A 0% ISQ7t
S7Fete] 8%, 167 Fof thA] A7) wiitel] QM4
o]A] ok, AWHAo|A] o= 47E Kol HhHo 2 units,
3 unitsQ! A%, 45 wj P49 stability dip T/ B}
HFig. 5.).

Fig. 5. Changes of ISQ values of 3different temporary crown
units of implants at the time of sacrifice.

WTable 1. 1SQ measured with RFA mentor at the time of installation and sacrifice. The Resonance frequency value measured with RFA
mentor were converted to ISQ (Implant stability quotient). Abbreviations used; wk: week(s), inst: installation, sac: sacrifice.

1 week 2 week 4 week 8 week 16 week Mean

inst 80.0 80.0 70.0 83.5 83.5 79.4

single sac 80.0 78.0 84.0 754 69.3 77.3.
1SQ 0.0 -2.0 14.0 -8.1 -14.2 -

inst 60.5 88.0 86.0 81.5 86.3 80.5

2units  sac 75.0 83.5 67.5 79.9 77.6 76.7
1SQ 145 —4.5 -18.5 -16 -8.7 -

inst 81.7 85.0 90.3 7.7 83.0 83.5

3units  sac 7.7 87.0 83.7 83.7 74.9 81.4
1SQ -4.0 2.0 —6.6 6.0 -8.1 -




WTable 2. Periotest values are expressed as a number between —8 (highest stablility)

~ 450 (highest instability).

Abbreviations used; wk: week(s), inst: installation, sac: sacrifice.

1 week 2 week 4 week 8 week 16 week Mean

inst -3.7 -8.0 =7.7 -4.3 -6.0 -6.0

single sac -6.0 -7.4 -6.2 -6.8 -7.8 -6.9
1SQ -2.3 0.6 1.5 -25 -1.8 -

inst 0.8 -8.0 -6.7 -6.0 -4.3 -49

2units  sac =51 -7.9 -6.5 —6.6 -7.8 -6.8
1SQ -59 0.1 0.2 -0.6 -35 -

inst —4.2 -7.3 -7.3 —4.4 -49 -5.6

3units  sac =47 -7.6 -7.2 -6.7 -7.0 —6.6
1SQ -0.5 -0.3 0.1 -2.3 -2.1 -

2) Periotest Value (PTV)

Single unit 27+ 2 45l A] A A| PTV 2] 7} 2}
7} -8, =771 A PTV $2)7} =74, —6.2% <14
E7h golF o} 13T, 85, 16FolA = A1
PTV F1 KT} 3|A] PTV =217} 1] & akA] LelRst
t}H(Table 2.).

2 units 9] 257 W 4ol AFA] PTV 52417} -
8, —6.7¢14] YA PTV 4] —7.9, —-6.5% P =7}
HolH ou} Yuix] 157, 852, 1657l e 274l
PTV 28t} 3444 PTV 27} 564 Leldot
(Table 2.).

3 units 27 ellA] A A] PTV 5°2]7F —7.350} 3|14
A PTV 27} =76 0.5 3dso] Fobilal 15+, 85
T 1670l 3 A PTV 317} 2442-4.7, 6.7, -
72 JERA FgstAl vERT 47l s AEA
PTV X|7}-7.3¢114 A PTV 4|7} —7.2% <M
T EoiR ot ks ot A5 HERATH(Table 2.).
Single, 2 units, 3 units type<! 3714 2] JZHE9}
Al71el i PTV Wskge] Ajol7} Qlerbe dotbny|

Qe o] dmEk BAHA (Two—way Anova) S A3
Az}, = E’;‘% o whehA] PTVRISHE: SA4 R

g Ajol= Qe Ao 2 YeR o™ (p=0.2938), Al
71l WM = PTV W3k #27F $AH 02 #of 3
A7} gl A0 = HERTHp=0.3885) (Fig. 6.).

PR EREREERPEE BEER R

=s=gingle ~@=2units -=

3 umits

Fig. 6. 3 units PTV

A PTV 5307} dof A= o] 1= AleHy £} o] 21y
Aol 902 QT ol Sy dp
Ao R &4 Urh(Fig. 6.).

2. 22 Y AS3! ﬁ 4

D A7 el mE = AE (BA)
Single unit %@%E FHAZEL 179 5691%°14 2
TR ZAAlA 7P 2 7RI 3881%= A E

RO|th 47 E] Th 45.80% % F7HoH: L

4

F

O
M

or, 874 $ U 165 A5 Ayjox 2tz
79.25%, 75.12%2) AZE HIAE ol FA s
7SR5 Al7ko] Ao W) 3to) 7)5A] 3]E-S Fh=
& HoFATh 2 unit YEFE] FHATL 150
Hl3) 2 ) SN S7hE A Ry o4

HE A A E BT 3 units YEHES] ZH A
< 1574l B8l 2771 E S71E A5 Holom 45
Aoli= 11 291 64.84%= B O 8FAFE tha
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M Table3. Changes of BA. wk: week(s)

1wk 2 wk 4 wk 8 wk 16 wk

single 56.91 38.81 45.89 79.25 75.12

2 units 47.54 63.42 55.33 48.02 46.53

3 units 49.55 51.93 64.84 62.89 61.24

M Table 4. Changes of BIC. wk: week(s)

1wk 2 wk 4 wk 8 wk 16 wk

single 53.95 46.91 68.20 83.26 81.56

2 units 418 73.14 60.51 76.86 72.96

3 units 427 77.22 82.86 76.47 76.21
%0 100 BIC(%)

’ 1wk 2wk . Auk Bwk . 16 wk o 1wk 2wk awk Bwhk V 16 wk

—s—single —@—Zunits —=—3units —e—single —@-2units —s—3units

Fig. 7. Changes of BA.BA do not show statistically
significant differences between 3 different temporary
crown units of implants.

A FRE Bolo 713to] 7 ghe] whef AnhkA] o
e A E BYIHTable 3, Fig. 7).
2) A7l e SHEE 4

Single unit YEZFES] FHFELS 125 = 7

A& Holt} 45N 6820%% 57t FAE E‘ii
], 8F ol A= Har 7291 83.26%2] SHAE Kol %
291 stability dipd-2 B Th 2 units YZHES]
HEES 1770l 7P S 7218 Rot} 274 ol =
7314%= F71= 9 om 45 A o= thA] A =
B3tk 3 units YEZHES] FHEHELS 15004 v
A 2 A E Bolth 27 A oA F7FE o 87 Al oll=
8286%%. % TAE Holth §FATH ] fhad
S BT} (Table 4., Fig. 8.

w2 o -l>

ool

1 o X
230

Iv.

O

1950 tFE 909 % SHPIA = A ZHE 9] ¥ 9l
T2} thokst ARsl| 98k A7) AdHo| 4 ¢

Fig. 8. Changes of BIC. BIC do not show statistically
significant differences between 3 different temporary
crown units of implants.
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F gskar ook wEbA i) JEHET}L $E

A 9 ozRle] 248 WA 1 Qs A Aol

SA| Hato] wE FARgo] 34| Yrh=

A

ol gt Al HF FEIA] AH|EA Bi= oF 3-670

4 AL Alzto] JatellAl= St Al F7HARL YAl

RASE Tho] Fojof ok 52 S T, 840
T

o] SJALe} Faf 1

2

-,
e T
.
tjo
X

5
system YEZHEZ 91 $xp] sfo} A x| o] 25 gt 5
3dollA 61 B2 A3} 857%2) AEES B stk
Fofi= - FA|otolut g FA|etel A T2l
AT A¥E YeRfar Qi) B9 1997d Beckers2 =
Aot Qe AN 2} 7S WUkt Av) 1d o

A A 95.6%2] dFEe Rastity. 22 4
Schnitman 52 9] A5 YEZHEGA 10 AT+
A A 84.7%2) A ES BT, 20006
Horiuchi 5-& 4|2} 2t A #2x 571, Ao] 10mm ©]
O] YERES Y & FA] k55 718l 97%2] A%
S B, 2001 Chow 52 144 9] sfe}
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Bone formation and stability changes of
the immediately loaded implants by crown units.

Ji-Hoon Yeom', Ok-ki Kwak®, Sang-Ho Jun', Yeon-Jo Choi?, Jong-Jin Kwon'

Division of oral and maxillofacial surgery, Department of dentistry, Anam medical center, Korea university'
Division of prosthodontics, Department of dentistry, Anam medical center, Korea university?
Implant Major, Graduate school of Clinical Dentistry, Korea University®

The purpose of this study was to compare and evaluate the bone formation and stability changes of the immediately loaded
implants by different temporary crown units.

In 10 Mongrel dogs, right and left 1st, 2nd and 3rd mandibular premolars were extracted bilaterally. After 2 months, implants were
placed at the extracted wound sites. Total 60 fixtures were placed following the standard protocol. Implants used were Neobiotech
implants (£/4.0mm X 10mm, Internal system). Temporary acrylic resin crowns were prepared and adjusted to those sites for
immediate loading. Single unit immediate loading temporary crown was prepared for position number 1; 2 units immediate
loading temporary crown were prepared for position number 2 and 3; and 3 units immediate loading temporary crown were
prepared for position number 4, 5 and 6. Two animals were sacrificed at 1, 2, 4, 8, and 16 weeks after the implants insertion. RFA
(Ostell mentor) and PTV (Periotest) were measured at the time of insertion and sacrifice. Histomorphometric examinations were
done. BA (bone area) and BIC (bone to implant contact) were measured by KAPPA IMAGE BASE. The 2-way ANOVA were
undertaken for statistical analysis (p<0.05).

In this study, most of the immediately placed implants were healed without inflammation in clinical examination, but some of
them showed radiolucency at the crest. Three different temporary crown units of implants showed a little difference in the
measured values during the early healing period. All implants showed reduced stability at 2 weeks. RFA, PTV were no statistical
differences among 3 different temporary crown units of implants. BA and BIC also showed no statistical differences among 3
different temporary crown units of implants at 8 and 16 weeks (p<0.05). There were no statistically significance on the stability
and bone formation between 3 different temporary crown units of implants.

Further studies may be necessary with different conditions such as immediate loading, increased number of specimens, and

improved measuring methods. [THE JOURNAL OF THE KOREAN ACADEMY OF IMPLANT DENTISTRY 2011;30(1):33-43]

Key words : BA, BIC, Implant Stability , Immediate loading, Temporary Crown units.



