CHRIIZE R« Vol 35, No. 3, 2005

H|ZS™Q! MITZO|
Qmarsol LAY N FY:
ENFIoIM| YIS Ff

2| - BN - NEY

I. M2 TEQHTE Hool= g3 Mze BEe =7
h= 3 Mefo|=yf il =23y gyt =9 o)
Branemark E'7ol| 23] 2g3] slde] ®a IgteE ¥d| A8l S A7) $%
H olgl2 dA] JEFE Age AHAE Xols A&7} olfoix|an 9lort dAE-S HsiE o
E3p] {gt XA A B shiE X]3ke] e Ay} Qs Aol
Al &Js] Meiwlojr]= Fz0l X BE-2o] H Mol AEZHE A7) T 9] FFA RS
oF . EpARk QlmatEe] Mgl 3t 41l 28R 717 TSRS Ao] AT dx
AR Al -$ut shale] Aol wel Zlelzt o HE X 72E 28] Edolgt & 4 ) olelst &
o, 53] o] Egsl Aol AgE JEPE oz A7|A=E ol g8 4= glgo] B Hrh
o] AEgol vk Zlog B HYTPE, Fukada$} Yasuda' 7} 2o £28 7lsh #1714
eS| HFTES A3PAFIE o 74 21l 7} Ak S Bl o] Zo) eHEAt
QAjo gt A7} ojFoiA gk, AjFEe] AYA|H of gk Aty Fabs] A= Qi)
st olxgEo] ot ey AlEHY zZ719] ATEL WA el o3| wiEE A
o] F2u} oF B3} e QAto] R =gkl A7t Sl ks S 9He] HE glolw
g3l PGS wHE Foa deigef 2Ry A FIEIR ArIR=e] FEAE o lshs Wk
AAEHRN ZEEES olF7] $8l B At ol F 28 {58 £ YJuis Al FH #alo] =
o}z gkon] Jzdeo] Felob W 1 FH A HRAHEY Er)o] giglae] o)Al ATS Es) A
A7)}t 3ehA pAAdE-S s FHEAL WA FE 7RIS w SSTA oA 2] dAES
Sto M U] U2 FHUE A F Y Aoz 1 Rl 2ol 7R BelH gt s AlE

* o] =2 2003 AR BelEA e flske] ATEHUS.
SR RS ool BT S ARk Avot Faelma, S ET00-412
E-mail : jinwoo@mail knu.ac.kr

635



WRGS fRSK ASI7E Mlslel et dolu
= at&o deigon] PAE Hi Pols 25

=
st dAskE Felele 280l
01* 3\0 o AdHHT. 2L 2P 9
ANATE o) 83 AlErt g0z Haugh o
W ATE S AP dabde] A8o)
s sk ZloR Besitt
AR A7 o] TS sk gEe 2he-
717 EEsiAtt, ARE 7eiee W o=
AollA] ARAESEe] 7RAet pHE7EE Qs =34
o] FAHE Aow RuHA”. = A7
M) ZFAERS] F812 271 97
Aolalal g 4% cyclic nucleotide(cAMPS}F -
GMP)$} prostaglandin®:  Ql&algAMIARIA}
AEY Aol %S FTIAR w2
F340] F2€ % vhke Ao] B2 975 F

& N
K

E

‘o

_I_/

Ol

] -101'

3 ®ar H{ok
;(1228 29 OT__7:]6‘]—30 ?134_ ;(éx_] ?:]132 3?./] kﬂ 7}-Z]

o
o, AxF FehE AN At oleld 3
W AT gl AN, e Qrge
YT AT Aol YL FPEEL
A48 S7H1710 ol o EAsk 22 4
He FEPORA YIUE F99) BN AN
A7 4 918l waslel ¥, Qe Al wied
3ol 342 FANY F ot §49 o] B
& 9l APttt

HAA A Sl ofe] 7pe] A1 B
F 34E Pl 202 v B3 X A

spile] Wy Heely, WMl A} Be
3] 53] ARE olgd WAde] 3% FHF

]t —‘_1_;4}\}.7}_ HLxg;s v_v/] AL 7}_;(]‘:}%032,40

QIR m =Y

Aol 2L 2] 9l 1o o
AEl A olAshe ARl dis) B

o sk thdd % XWE Olﬁﬁoi 7k 9

A7 AT v Tm% wm e gl 53
Hl%’%ﬁ(ﬂ | el oWk ALRA] ol 71 AL
Ha %

EWUP Odfi%lé 2o} At zs—}oq NEEREEIES
210] M7 uplo] = w30] B4
A A8 B v girk, ool B dAollME =
2o} Hirlo]l o) SAEtE e HHAS o] 83
o] Elolehy QIZFE ¥ oo fuH 7
sl 23t HAFAR Ar|xpo] YITE F29)9]
=340l ot oJakS n|x)=x] 2R 22
SEH o dohiy] gi8) 2 HES Aldeks

d
e
2

2
E
A

YA
= 0 0

-

0. e N Yy
1 MUSE A NN

AT 3.0-3.5kg Wele] wHA= 4 E7] 8v}
YE AUsERE AMesith AEEEES AT
TRsRt g v sl oA ARSSIIcE A
HE2e Ketara (5313, 32 44mg/kg}
Rompun®(vjo]dz1zjo}, @) 7mg/kgE gﬂoﬂ
o5 FARRIY damFE AldEslth SERE

WSS W A Aol 2959 70% cge 1

Rog Ageision, olsdl(1: 100,000)°]
-‘;5:}%‘_ 2% 4 ]’11]_._7]—0 TI" Og:isg 5}.})0 S



Needle
electrode

Nickel mesh grid

(+)

2cm

$1.5cm

PTFE mb.
Aluminum
plate

-15 kv

-2 kV

Figure 1. Schematic illustration of corona charg—

ing apparatus
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Table 1. Bone-to—implant contact ratio(%). Mean+SD

Bone—f.a—l'n_xpl'ant contact ratio (%)

Group ; / Total i T M_arrow Bone
Control (n=17) 37.50+19.45 24.16£13.70
Experiment (n=7) 49.90+13.52 34.94+13.32
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Figure 3. Bone-to-Implant contact ratio (%)
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Table 2. Amount of newly formed bone in the endosteal region(represented as length,
mm) * statistically different(p<0.05)

Gfomi Wi, T Adnt of néwly i bone .(mm)
Control (n=T7) 0.62+0.24
Experimental (n=7) 1.00+0.30 *

Table 3. Bone area (0~500tm zone) in the medullary canal (%), * statistically different

(p<0.05)
.Gro'up _ j j Bone area (%).
Control (n=7) 9.03+3.05
Experimental (n=17) 13.55+4.98 *
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Figure 4. Amount of newly formed bone
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Figure 6. Bone area (O~500um zone) in the
dosteal region in the medullary canal (%)

en—

Figure 5. Histologic features of experimental(a) and control(b) implant. New bone formation in
the endosteal region is visible on the experimental and the control implant. The experimental
implant side demonstrates more pronounced endosteal tissue reaction compared to the control
implant. More downward growth of newly formed bone below old cortex onto implant surface is

visible on the experimental side(a). Bar=1mm
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—Abstract-

Effects of noninvasive electrical stimulation
on osseointegration of endosseous implants
: A histomorphometric evaluation in the rabbit tibia

Sung-Bae Sohn -+ Jin-Woo Park - Jo-Young Suh

Department of Periodontology, College of Dentistry, Kyungpook National University

The procedure that enhances osteogenesis and shortens the healing period is required for suc-
cessful implant therapy. It has been introduced that osteogenesis is enhanced by the generation
of electric field. Many researchers have demonstrated that application of electric and electro-
magnetic field promote bone formation. It also has been shown that electrical stimulation enhan-
ces peri-implant bone formation. Recently, several investigators have reported that noninvasive
electrical stimulation using negatively charged electret such as polytetrafluoroethylene(PTFE)
promotes osteogenesis. Therefore, we were interested in the effect of noninvasive electrical stim-
ulation using negatively charged electret on the periimplant bone healing.

After titanium implant were installed in the proximal tibial metaphysis of New Zealand white
rabbit, negatively charged PTFE membrane fabricated by corana dischage was inserted into the
inner hole of the experimental implant and noncharged membrane was applied into control
implant. After 4 weeks of healing, histomorphometric analysis was performed to evaluate
peri-implant bone response. The histomorphometric evaluations demonstrated experimental im-
plant tended to have higher values in the total bone-to-implant contact ratio(experimental :
49.9+13.52% vs control : 37.5£19.44%) . the marrow bone contact ratio(experimental ; 34.94+
13.32% vs control : 24.15%13.69%), amount of newly formed bone in the endosteal region(ex-
perimental ; 1.00+0.30mm vs control ; 0.61£0.24mm) and bone area in the medullary canal(ex-
perimental ; 13.55+4.98% vs control : 9.03£3.05%). The mean values of the amount of newly
formed bone(endosteal region) and bone area(medullary canal) of the experimental implant dem-
onstrated a statistically significant difference as compared to the control implant(p¢0.05).

In conclusion, noninvasive electrical stimulation using negatively charged electret effectively
promoted peri-implant new bone formation in this study. This method is expected to be used as
one of the useful electrical stimulation for enhancing bone healing response in the implant ther-

apy

Key words : noninvasive electrical stimulation, osseointegration, electret, implant
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