ORIGINAL ARTICLE DOI:10.4047/jkap.2010.48.3.209

T B 2 AT B4 2 AE JSLE AYA HEH S 718 F 3 fr3o] thi] YojubeA], 52 dojuhA] gheA], doldthd o] 9] 2R A H T} Z3ks =
], oFske] =21 o thef Lobir] $13kol Tk

AT HE B 3 o= 49k Bl el (commercial pure titanium 99%) ©. % 217 375 mm, 2 o] 4mme] A 2] §l= A Y& P EHES A Zel3i Tt 30kge 3] ¥

ARt 2 5l 7] Trke] o] 29 o AR YESHES 27HW Y F,679] /A FR 710 o] U E FETCE, M JESHE

THAE ANAA7) 2 F ool 423 A 712 O T S A B 42 I o2 ERetglth Bedn d 5 o] 83 4 g5t 12 vl 5 A A

24 A% 1nke] 9] E7NE AT, 22 B S 1 A A 27 A 5 2012] 9] E71 S S A A 242 4, 7] o] A& Al 2ksted, 3 ﬂadﬂVé 0) ‘:“**OM = Ol-E—%E

%% (Bone-Implant contact, BIC, %) &2} X 12 9] o] 9] %] }—t— AESHES YAMH 45 2% 5}o] CBa (Bone area in the cortical passage)H] &2 2

BICZ CBatH|&ol| 419 [ I729] BA14 1943 (a=.05) H78I % T

Hal v &9 A A S oA -2 108 + 3.6NCmE ﬁzgrqoiﬂ% M2 202 + 97NCmE 24 =9 o1, I BrHIEe] H] 53 A A o] 3 98.1% Z7FE Yok (P<
05). 2% oA} 4] 4 BICS CBa H] &-& Rt 3 IR Abo]of] 5412 #0]4& Vbl A] @343l (P> 05), RT/BICSE RT/CBa 7k-& [ 2 I Aol o F714 2l & vret

ok (P<.05).

LE: JSE WA LG vEE T TR Aol 27] SRS Q7] A BeE YA ARG G 71 Yo o] B A g A Ae T 9
S A0 2 W7VR (o 31x) 25 2 65 %] 2010:48:209-14)

lN ’; ru1o
o

Q EHOJ: A F-5-2 (re-osseointegraion), & ZHE & Z H]& (BIC), ¥] & ) 71 (torque removal force, RT), CBa (Bone area in the cortical passage)

-

Mz FEGAIRES FaL B S JZSFES] ZfrEke] A o F
A= A& B = gt haoff 572 E7] 5 0] 83 T 28 ¢

Brinemark 52 FX| 9] dn| 44 o i@ FST  STES Al B3 APl dizLel Hlste] @
A T2 19524 A|Zsle], Ateo] T3k A 7= 1977 W RS = (monocortical bone)ol] 2] HE Y EHEN A= v EH A A
=, Brénemarke] oJ3f 2] & g o€ & -2 (Osseomtegratlon)ol o] ol Al Z7181S AL, 0] 53] A F (bicortical bone)el] 4] H

e e FAn Ao G AP A F-USUVE AFHEAN = «lﬂx} ] }%i&’iﬁh Husiioh
4 = (Bone-Implant contact, BIC)& UERATE. 917421 Q1 &3] ol A oo EATE ZHAE YSTE wA ) oI T F

A9l &

o] TR 7154 35S TE Tl YSHE GFH FHAC| AP E A dotry] 9fste], 7] AEel A9

2 glol Al ngH I fAEE AR EA Ry o F FAE dEEECd WA vEHE AAR S %xé?‘é} U,

o7 3od 3ol A Ef3E = 522 B &8 AlAY & S ske] ol
AdH oz JEUES] FHAo] o] Folx 1 o] F, 23 o SHUI Pl awsta E A FE S £4 2 Fote] thal

T 2ol A A 2P ol A %‘—é%‘r o MERHo] (A AS LA7el o]oll Harshe wpolt

2JA 7V =, AIRIES o] 88k W2 1-33], 2]

WAL A1 B =] Agelle3- 4ﬁ ool MEREe Al HT IE W WY

A E 23 WA A e R A8HT, 53 At A4

olU HE RAR A Ao 714 =8 v E o] A M FHA o2 43t ElEbE (commercial pure titanium 99%) ©_ =

o2 2ga7) Hr}. FAA 2 314 42, 47 375 mm, Zo] 4mme] 2§ I E

A/gol A ol v E-E S /1w =8 ER73E IdF HES A st (Fig. 1). 3.0 kgo]Fe] E7] (Female, New
PE 1A 87} A7 FAE AE FES TAEE Zealand white) 77} of] 2% Xylazine (Rompun, Bayer Korea, Seoul, Korea),
A7} Ytk o] 33 A A= HolE 71ekA] = AEE gHik o} E 2 3 (DAIHAN pharm. Co., LTD, Seoul, Korea), ! Zoletil

*w 1A A} 0] 4 8
700-412 H] FHA) S5 A5 271 188-18] 7 F-r 8l ] o] Sl ol ] x| 712 St 2] 053-600-7651: e-mail, chlee@hnu.ac.kr
A 20109 68 309/ A H F59 2 20009 78 69/ U A €)Y 2010 78 9

CHehx| s AErS(] 20104 487 3% 209



gz

=}

I'_E_

- 0|&3

S

I'-Iol
ﬂ

50 (Virbac Lab., Carros, France)2- 55 714 © 2 0.15 mlkgS 85
Katel AT F, 29 A2 Joe 222409l Y ERE
£ FAI Y o 2 AT B3 5 YA =41, Novin-
50 (Bayer Korea, Seoul, Korea)=- 0.44 mlkg T-S-FAFSH 1, 2|75
71 A 241 Negasant (Bayer Korea, Seoul, Korea) S &9 o] =3

Sttt 281 e F 6579 A f713d2 FAT

AEAE N 67510 7] Thele) 3k A2l 47193
244 A9E & 287 e) JEDES AL B2 Ao|A]
(MGT12, MARK-10, New York, USA) (Fig. 2) & o] &5}, 5kA] 7]
WO R JIE B A S SHsk e o) 17 53

SIEoR i) AEBES) 2 ATAlolo] Z§3o] o)

A BATEA Fojur] S8 s SRS A7

AR v 452F A vr717P°l A F £7] 6rtel oA o
SHE DA v EF AAHE A SH o] 24 =
B2 It 0.2 8hglth. 22k APMW 12 H]E9 AAH

ek 22k 1S3 A A 0] S7HES Altsk ST

2. =X YefstE 24

1ZF B &9 AAY 54 A5 1ve]e] 2715 8| 48A7]a,2
AR AAY 54 A5 2ve] o] B7]E 3 AAA, Ferd
N7 5 o] 83 24 FEShA 24 AT AH S A 40, 7
N A 2Fatod, 3381 W) 7 (Olympus, Tokyo, Japan) (X 20) B0
A B-ZSTE HE &S 24815t} Semnerby 5-2] 729
A AEAE HSH AAH T2 2ae YEAE F9]
o A 2] WA o] opet AL 2 F919] 2] FdS HA
cuR BICE S4E o, JEAES] A= S 8L,
SR %ﬂ{%%}é%}%ﬂﬂ}

7e) 3 BICR T S]] AAH % A Aol w, 7M1 A9

lZgte

==

=
= CBa

50l
S A 9
o AL 2 e AEAA e 23], o
(Bone area in the cortical passage) = 37| 5} T}

HI % A A 7 BICTH] 35 A¥A 3 AA A o9 A
2 HIEH AAYE S e R7] floto], v S| A A =/BIC
(RT/BIC)Z A|4F5}91 11, Sennerby 5°2] Aol A ZHE}
Z3te] Q) g urhs JEUE} 925k e Bl o

AR oleka Hohek vt glo B, AN E Rold] 915
% QEFHES] M S (B S 3lol, B9 Ll
H 58 A A Y S 971 5 I =5, RT/CBaE A48t

3. SAIXE

B £ 7] A& 3} BICH| &0 4 9] I3} 12 2] B4 2 §-2]4
< %71817] 38, SPSS 14.0 = 2 7134 (SPSS Inc., Chicago, USA)
& ©]8-3}o] paired tiest 2 5|1 2] ST (@=05). B9 A 5 T
HI 52 A A S grlebr] 98 vlEE A AL BICE e
g (RT/BIC)Z} ©r¢] VhALAE B v ) Al A 2 71817 98]
)5 A AE 2 CBaz WHE 3t (RT/ICBa)yS 7l 4vats 1, A1 91 9]
227} 28-31%] 9o} SPSS 14.0 T2 138 0] 43k, Mann-
Whitney test=. &) 4 2] 3}

)
=
ay
Q2
>
y!

SHIEE AAY g A2 7 APT

Zyzt Al o] 1afel] th gk 221 WIS/ A

2 T-5}31 T} (Table 1, Fig. 3).

& 33-162Nemz 4 5 o, I 11 -41.7Nem =z =
ol 10T} e & LRI, 37 e 227%

- 2
= —Z | arm
l |
| 3.75 mm '

Fig. 1. Schematic diagram of experimental implant.
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Fig. 2. Digital torque gauge (Ncm).
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Fig. 3. Light microscopic findings of group I
) (Left) and group II (Right) (Vilanueva Bone
Stain, X 20). Bone implant contact was formed
| atthe thread parts through the cortical bone.

Table 1. Removal torque value (Nem) at each group

Table 2. BIC & CBa ratio comparison between groups

Group n Removal torque Rate of increase (%) Group n BIC (%) CBa
I 20 10.8 + 3.6 98.10 I 4 587 +95 7.73 £ 0.15
Il 20 202 £9.7 Il 7 69.0 = 10.5 770 £ 1.29
Pvalue 0.0015* P value 0.145 0.961

* denote significant difference at the .05 level between groups

Table 3. RT/BIC and RT/CBa value comparisons between groups

Group RT/BIC RT/CBa
I 0.25 + 0.06 1.90 + 040
II 0.46 = 0.16 4.16 + 1.44
P value 0.036* 0.0051*
RT: removal torque; BIC: bone-implant contact; CBa: Bone area in the cortical pas-
sage

*denotes significant difference at the .05 level between groups
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BIC: bone-implant contact; CBa: Bone area in the cortical passage
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ORIGINAL ARTICLE

Study of the re-osseointegration of implant fixture after mechanical unscrewing

Ji-Hoon Jang, DDS, MSD, Jin Hyun Cho, DDS, MSD, Cheong Hee Lee*, DDS, MSD, PhD
Department of Prosthodontics, School of Dentistry, Kyungpook National University, Daegu, Korea

Purpose: The purpose of this study was to investigate whether the re-osseointegration of the implants that had mechanical unscrewing possibly occurred or not. Furthermore,
if it happened, the degree of re-osseointegration was evaluated by comparing with previous osseointegration. Materials and methods: The smooth implant (commercial pure
titanium 99%) specimens, whose diameter and length was 3.75 mm, 4 mm, respectively were produced. Two implants were inserted into each tibia of 7 New Zealand female
white rabbits weighing at least 3.0 kg. The torque removal force for each implant after 6 weeks of implants placement was measured and included in group I . The torque removal
forces were assessed after the fixtures were re-screwed to original position and the subjects were allowed to have 4 more weeks for healing and included in group II. One rab-
bit was sacrificed after first measurement and produced 4 slide specimens in group I, and two rabbits were sacrificed after 2nd measurement, 7 slide specimens, in group II for
histomorphologic investigations. All slide specimens were assessed based on the proportion of BIC (bone-implant contact) as well as CBa (Bone area in the cortical passage)
value produced by counting the screw threads embedded in the compact bones under the optical microscopic analysis ( X 20). Statistical analysis was conducted to evaluate the
torque removal force, BIC and CBa between group I and II. Results: As for the torque removal force, the result was 10.8 + 3.6 Nem for group I and 20.2 & 9.7 Nem for group
I1. Furthermore, the torque removal force of group II increased by 98.1% in average compared to group I (P <.05). On the other hand, histomorphologic analysis displayed that
there was no statistical significance in BIC and CBa values between group I and the group II (P> .05), and RT/BIC and RT/CBa between group I and group II were statisti-
cally significant (P <.05). Conclusion: It is possible to obtain more substantial re-osseointegration within shorter periods than the period needed for the initial osseointegra-
tion in case of iatrogenically unscrewed implants.(J Korean Acad Prosthodont 2010,48:209-14)

Key words: Re-osseointegration, Bone-implant contact (BIC), Torque removal force (RT), CBa (Bone area in the cortical passage)
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