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AFA ol wiAA ] ofAle] F7)H HFL
M FEF T2 o] YFHolhl njy
9 F27 el B dFolM Aot spot
o vl gotZe R3S oo wE 23}
AL HUIE o|FoA U FEE T2 e
A7l FEY, AotEoz FFTY YN So A
of 4F&0 ®A E3ty pIH3 Y2 £F
2% dsME A GAREAY Heby
£ AHtitanium sprayed)® #9171 $A3 FZHo
2 ¥Y 4 IS Hojx YH202 6mmoly
9 FzFo| glojof gy BIHUY3 FEX
28 Fo 2L YA B k22 A2
Ao A% ¢ YT fAYE FANA 49 E
z#sA € F2de 23Ued Mgz oA
A F71A1 28 SHoUd WAF 2F Aj7lo|
st N2F9 FF7H A FHolAY R
84 3z o= QA3 WAAE w437 e
BAdz Qg o} ujAe] Algo] 7HE3A H
o] 2 HEYSE Wil Ukt

ojg} e 23 FUede F:=XAANE
(Guided Tissue Regeneration)ol} 2§ Xz A%
o] AE Y4 & fxdle ol F2 ol&H3
Ack. & of A ofy AFo] EFEH Y9 FTE

7 A 2Z AR REHoz ZYHE f=d
© PO aj A F9 F2 YA A
Aol B U712 o] &4& expanded-
polytetrafluoroethylene(e-PTFE) & 71413 Ay
o2 Jo} & 239 7Hglol 29 AYL &
T £ Qe $ygez 58 AYdA uyA A
A FFERY FE AHA gl BRaEY
L7818 4} AYIAME o4 FHo A Ze
Yol HIF T UTHI46 0|9} 7 A& =7
U3 F ol Ago] A AzxZe F47) 1Y
Hol vfAE ¥ A FEARIY ABE
of HAFA He Ao ALSHo F AAE
EATIS T ST of AN E vjA e &
Al Aol e @33A o]4=o| Hound dogs9
TE AYNA YA FH9 A2TY F} B
AET YA P AYAME F2 A7t B3
3 lchlauo

ZFUed H2 ol AEsHe EAYESA
AZFE Urste] 98 Hg AgHed 7129
WesdzTol #4948 /AL don A4E ¥
HEF} e dFL BE3] Y8 05N Hato)
9YA T BAZE SHYETAAZTE 9
a8 FFe FE 29 o4 A3} ¥FF
A Zol FAEE BR3P oL AFe
T2 dYAHo] F/NHY THEAH EFY

* 2 =L 19995 AHediga Bl AF Q78 (02—-94—251) Aol A AH.
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ZYHREINE(BMP) S =244 sy &
FRAATE ZSIMEZ Ao M QT
FEE 2AA7)7) EolgE BIFHI Jrp B

2% o8 F8) kR, U2 E, ¢Y¥F
FAAZRZEEL oAY AH LYYsEANZS
o] A7tZold 3} A hFd AT KEFHL
H9jo] RIHYILE TG AlgY A2F AER
of AH4E s SEEuF AAFHAHY A
Hato] ojdo] RIHJTZZ 29 2¥d 4
Y ZHF ARG go] AHEF AEB® ¢ e-
PTFE% 3 o] AM-® 3% BT glriol

g0 Z] ujaNo|Me] &8 FEXAA
ez g AlgHe AMIZYAol HaHD
AckeB F3od A SYFEEAZZY 7
4& PG T THAY F=59
# FeABEeA LY 3R FHE FAANA
Fo24 2239 APE §Ft 9¥olt. o|F
FEZHHAE A3 Y 9 FURAE ol F
S g o8 A4 71&E SHYF
FAAZIL PUYSZ ojyRY 4 ) H4
F&A9A Bo2A P {AHo] ZAHY 0]
¥ $929 FRo] o3¢ FFE /AT Uk
aHeg oYY YL nedy] Hstd g3y
FEAAZES WA FASE MM FXEE
B35 g

HZde EYYFTAAZZY oYY G
2487 98 75-500 micrond 3R U9
glycerol& A7tsted Ao ez UE Yo
o] LA} Levin® 79 P4 AYPA 2
xjgjo} ZA] vhA g ofAA] FH WY &
e-PTFEY §lo] A3l e-PTFEZE AR-§ A
3 7e 98 U3, Simionte] YA AHA
E UUEEEAZE 22Y3 vxd EARE
B3y Utk

ayez o] AFdMEe FINZRHE 71X
t YA ujyRde FEZAAYL AT W
2 A4 739 nnded YPFFAART
Eu3e o] AR 745 ©oldF AY S
Zol Agd 7% A5Fe ANIZY AW 4 ¢
34 Fgd vl g ol § Yotry &3
YEFAAZRT B0YH &0l F AYRY ¥
Z4A58 3 223 A4 vHe FF Aol
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II. A3 =
7t AFAR

AF 12%kg W AF 198 3nige &3
Beagle dog(BK.company, London, UK )& thAte
2 3o A¥A 7Y g HagEr) 9
FY BA A FIG Gl gojd /g Mg 3
At

ffdfe 37 33mm, Z2°] 80mme titanium
plasma-srpayed IMZ(IMZ, Friedrichsfeld,
Germany) "j4# 120& dgo) AHgsgh

oAz e 23'Y%F 520 2Z(Demineralized
Human Freeze Dried Bone: Bio Implant Services,
Leiden, Netherlands)$} €3] Z(Demineralized
Human Bone gel: GRAFTON®, Bio Implant
Services, Leiden, Netherlands) & A}&3191th.

B8 24844 F22 & e-PTFE oval
4(WL. Gore & Associates, Flagstaff, USA)& A}
435

w7

AY¥AA sodium pentobarbital(F ) A <,
Seoul, Korea) 15mg/Kg& A=W FALste AN n}3
Al71 g4 B=7191(1:100,000 o= 4§
%3, Seoul, Korea) F4:vp3] oA st z. &
& AFXE AR 2A% A FFH EFHAQ
chromic cat-gut 4-08 2%3t9ch ¢ % 600,000
unit® penicillin G procaine( & E%E, Seoul,
Korea) 3 075g equivalent?] dihydrostreptomycin
sulfate(£2%, Seoul, Korea) & 597 2zt 243
Aston wAE e 10% povidon-iodine @3
(YA %, Seoul, Korea) & 19 23], 1347 4
ZEsG EXNF 2 A8 ¢S $54
£ AFsA HA 12F Fol NE FAH FX
bR 9o WMAMATY HALE B3 AEA 29 &
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Zo i AA Ao A F 5 A AFHE
FZEL #UsAY. GAMAEH HAAN T3
R 9o oj4o] gl AL AR F AT F
g gl ol st wj A s Y FxE
€ 93 modified ridge incisiong Al&3} X%
gg u g § AREA e F - 39
BT 4709 mAA ojag A% AL Y
qon Yo 48W F ALY =34
3mm 79 cylindrical acrylic bur2 F#AE4
o4 #F39A YY) 3mm, Z°] 4mm¢ EE
ZEARRAE AT 2449 File wax
gauges} callipers® 0.lmme$i7HA A &3] £33}
o FgsiAc A oj F FR92 Y12
2e JdY93L7AE 29 AYLZ dME e
PTFEY &, d¥2zdMe g3¥ssddz
T 93 e-PTFEHE, 4¥3zdM e €30
4 g AY3 e-PTFELE 22 AHS3td B3 4
A & R9e Aoy Fo|AAE AR
%e dzeez U EHYFFALRE ¥
DY 0L FFAYH AT FEFAA AL
Ao 2% FeFHE B FHo] AR
UEE {98 A chromic cat-gut 4-08 B33t
o FE¥o] dAF) I8 FAAE FLH
oz 2{FAALY 15347 10% povidon-
iodined 2 & WX ¥ FUYH Yo FHFH
o] AL LT

29z Adsd A& 4F, 8F, 254 7
Zt A% FUE e AAnd stolN FEH
2 5% #RIYLE AYsHd FF2Pde
3% glutaraldehyde paraformaldehyde(Sigma, St.
Louis, USA) in 0.1M phosphate buffered saline®}
£ AHgaath 23 A4y AYPRAE YL

2 A B THYUEE AHSste A 3
AHE AEtaY .

292 €3 9 Hgy qRoz “}—‘7] A8l
ZARREYY AFHE F4HLE FHEE band-
saw(Pro-tech, Inc, Gardena, USA)2 -Er?«] sk
#2 B¥& 5% A4H(nitric acid)(Sigma, St. Lous,
USA) & AHg-3ted 137 €3¢ ¥ getde] 2
3tz e AASHUT °lg 4ume FA=
4% A ¥ $9Yo wet hematoxylin 3 ecsin
o2 gAag F 2% AL ALt 45 £
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o A%, $83 23" AL tap waterZ 30
7+ 3RYE AFHEHA F 0% ethanoldllA 3Y
7}, 100% ethanolo| A} 297}, xylenediiA 24417+ &
F33E& AH 5 Osteo-Bed kit(Polyscience, Inc.,
Warrington, USA) & ©] &3l 394 #3 IF3
BE AXNL FY ddAN FEE SEAAY &
AHe AAT ¥ ZLujE EHE Isomet® low
speed diamond wheel saw (Buehler Ltd,, Rochester,
USA) & A}%SM F7 300um °j3z e F %
7te] FREL low speed grinding wheel(EF 8,
Seoul, Korea)ﬂl’ﬂ 0um °|37HA gl TEX 3
micron silicon carbide coated lapping & polishing
fim(South Bay Technology Inc, San Clemente ,
USA)22 Arksidtt o] 2FEE Von Kossa's
A e 2L YAUSAL toludine blue
2 gAa% ¥ F¥dv]3(Olympus BH-2, Tokyo,
Japan) &2 #F3AL

r-{m L.

oI A7 d2t
L 4z
4FR YPAE FIRRFAN 223 4
AL BFHA Agen AERAe HAFA A9

z2302 AYA e F4E EAd day o
A ¥ @zol FFEHAY.(Fig 1, 2) 8FA A=
ZANZEHE 474 A=Az i ey
o] HAGFHEY FEo)] BIHAUL EF
AERY Y AT FAAM 279 AYZo| ¥
AEE Ao 4351%11:}(1?@ 3) 2FAde 24
AREA7L 839 2 HRAH A¥RAE A
slew HFAE9 7!‘:]11‘5 LIPS0 L B e
EUg g} 7o) AAFZ HAol FEAHUT
(Fig 4, 5, Table 1, 2)

2. 21T

477 o) e-PTFEY 3d}¥ e AERe 2YA
S7F 2R Aed 4922 Ade e
Boluy ofzke] WHHZA T AFE JAHY
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Fig 1. A ground section, dweek, control group.

(Von Kossa. original magnification X10)

Fig 3. A ground section, showing connective
tissue(CT) and small amount of new
bone in defect area. 8week. control group.

(Von Kossa. original magnification X40)
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Fig 2. A ground section, showing that defect

area was filled with connective tissue
(CT). 4dweek, control group.(Von Kossa.
original magnification X40)

Fig 4. A ground section, 12week, control group.

(Von Kossa. original magnification X10)



Fig 5. A ground section, showing slight new
bone(NB) formation and connective
tissue(CT) in defect area. 12week, control
group.(Von Kossa. original maghnification

X40)

Table 1. Degree of inflammatory cell infiltration in
the connective tissue.

Fig 6. A ground section, 4week, experimental
group(EG) L.(Von Kossa. original
maghification X10)

Table 2. Amount of new bone formation

Group 4 week 8 week 12 week

Group 4 week 8 week 12 week
0z ++ + +
AEZ1 ++ + -
AE21 ++ + -
g2l ++ + +

- no infiltration

+ . a few aggregation
++  local aggregation

g =& - + +
AYZ 1] + ++ +++
4321 + ++
43210 + ++ e+

- ; no formation over the defect base

+ , partially formation over the defect base

++ : diffuse formation over the defect base

+++ ; thin vertical growth along the implant

fixture
++++ ; thick bucco-lingual growth over the

defect base



Fig 7. Higher magnification of fig. 6 showing Fig 8. A ground section, showing that new

connective tissue and small amount of wooven bone(NB) formation along the
new bone(NB) under e-PTFE membrane. implant surface. 8week, EG 1{Von Kossa.
4week, EG I.(Von Kossa. original original maghnification X40)M: membrane.

magnification X40)

Fig 9. A ground section, showing large amount of Fig 10. A paraffin section, showing thin vertical
- vertical new bone{NB) formation along the new bone(NB) formation under e-PTFE
implant surface. 12week, EG L(Von Kossa. membrane. 12week, EG L(H & E. original

original maghnification X40) M: membrane. maghnification X 40)
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AR
Fig 11. A ground section, d4week, EG IL(Von Fig 12. A ground section, showing demineralized
Kossa. original magnification X10) bone particle(BP) and slight formation of

new bone(NB), dweek, EG II.(Von Kossa.
original maghification X40)

. - - - g

Fig 13. A ground section, showing new wooven
bone(NB) and DFDB bone particle.
Bweek, EG IL.(Von Kossa, original
magnification X40) M: membrane.

Fig 14. A ground section, 12week, EG II.{Von
Kossa. original maghification X10)
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Fig 15. A paraffin section, showing new Fig 16. A ground section, 4week, EG IIL.(Von
bone(NB) formation around demineralized Kossa. original magnification X10)
bone particle(BP). 12week, EG IL(H & E.
original magnification X 200)

Fig 17. A ground section, showing demineralized Fig 18. A ground section, showing new bone(NB)
bone particie(BP) and small amount of formation and demineralized bone particle
new bone(NB). 4week, EG IIl.(Von under e-PTFE membrane. 8week, EG IIL
Kossa. original magnification X40) (von Kossa. original magnification X40)
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Fig 19. A ground section, 12week, EG IIL(Von
Kossa. original magnification X10)

9] Z2lo] AZHI Je AL FFE +
t}(Fig 6, 7) 8FAol& e-PTFETY 349 2Y
o] ExX3l AfxHo] Holn ekt ‘é%ﬂliﬂ

‘il%i

Aol BT, T8 A4To| HAY EH
% we 9450 2k e BT, (Fig

) 12FAlole e-PTFEY 3152 AAFo] ujy
ﬂH EUg g rez gol F7EeY |
Hqzoz 37ve] BAo] §x] %ol kAl A Ho|
Ath(Fig 9, 10, Table 1, 2)

3 AT
4R o] AB123 FAE A0, e-PTFE
o Eyol AFzE o o]zt #HEE

0ro. AAL

NN ZAE MBS} HolYA %S 24E Kol
B ZAe) Yo W44 AU2AD BAGF
AEY Aol BRATE ALRAY AR A
229 TRNAAE 428 AYTEHe| 2R
Ath(Fig 11, 12) 8FAole ol At A4
22 dol 2AHT e GFAE Aol
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Fig 20. A ground section, showing new bone(NB)
and demineralized bone particle(BP)
under e-PTFE membrane. 12week, EG TIII.
(Von Kossa. original maghnification X40)

E3dth A F47 ARHe S Bie
g ZA4 Fo HYHEFo] ¥ FFY o
YAGA Y FIAEFE YA ¥tk ®
g ZA WM A2 e A43F Aoy F4
AR ANZ AL AFHA e Y
MEFHY 7IA TG e A4 Z9] Hdo] &gl
A& sjo] YebETh(Fig 13) 125 A& o424
7t Bl FFHI d' S Rol AN Z
Hate FHodA e ol ZA FHA AAZe] §
Ao AAZH f3E FFE Holn F90) ¥
A8 AAZ YR mEse ol YeErrle
ot (Fig 14, 15, Table 1, 2)

4 B¥Y3T
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444 ARzAoE Bdgd Jom o @
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Aol AYse YL BHU(Fig 16, 17) 8F A
de 474 28=3 Jo 479 gFHAE7 &
UG, o)A F A9 FFe vy 2
A FA2 AT ¥4 FFHA(Fig 18)
12FA ol e o4 FA Y FF7t A2 vd o
OA AYHY ol FH FH NAZf PP
d¥223 Ad FAEH AYHe e B4
o AZE FHFH F7H Y Boge P43
o2 S74A ¥AHe Aol FFAHAUU(Fig 19,
20, Table 1, 2)

Iv. $8 % 2

o] 499 £ FYNAFAE /e 1Yy
A AR ge fFExAYPE AAY g ALE
¥ Z49 viEdte 2 o]y FE A3 Y3 ol
AHE S 3ol XaFe AYZ ¥ P 2
ol§ Yolp:y EAYFFANZE LUYH ¥
o4z A¥ 79 FTHAFTYH 23 YA
UlAe G 2ol & v AE3}7] Aol

229 ZAFe AN dz2e 4FAE A9
e 4 Fole Aoy AAE9 YAo] Yo
%t} olgte Ade A4E TEAFFA A
z2Z9 FFE U aqA] A AdFos ¢
Ad o] olyz, 93 yyoz JYHI)
&o] A RAFolM d2ZAME F2e] AAE
HAol Yeld Aoz AREY. o9 FHe
o] o] §3A e FAs YA PpHA

AR /4 A%z U 9FHAEY
&L dzzdMe A 7124 24 ArEA A
& ZAzgen, 4¥12dMe 8FA e A%
AE7t BEHUoY RFdMe BFEHA G
t. 839 M € e-PTFETE WM 4FSH 7} &
Adte Az UG, 22N E 125604
€ g% 3adA gt 28y 4E32AA
T RFZANE FFHAEZZ AL EAAT. ol
€ A% g3y Fo] AP @Y eE2
zgug A&Fes ¢5IEE ole ALg
AYol AYYR} oJEYE) TS & A2 Y
5o} Atk 2 ojfe BYoJHT AYde W
F5A12 Aol BANN oJEWNZE Y £
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o2 E37] Folaty Al ET

zZ} & 7HY) XA A Y vlRe glo)A
e zZo v 2d2oM o Be %9 2F
e BAR, 482 7 vz UoME e-
PTFEY g Ag3 AY1zolAel Z9) Z71%
ol wjA A AREr £AHo g AYPHY
& BAFUT o)A L e-PTFETo| HZoA|
A 2 e FHYA] FE3] olFoAA]
ool A7 dAolzgtx & 4 Stk o]& Dahlin’,
Zablotskyl7g 8] A¥olA Jebd A&R 34 <
FEte F¥Ao AA YeUe F4E KL
U o)A d¥Fde fAG FTYAH P B9
L1428 ojgzto] A E wa} oA HAE 2
e of M Fo dFo EANY o 44 g
Ae22 F71HQ ojyA fAof B3tz
Atg®n”

24229 e-PTFE™ &3 o] DFDBEZY &
Yo ZoMe 1239 vz F3H 2371
£ 9 Aoy AFAHA FF7He AdodHE o
B Fo TzFo] YA HGLol FFHNUL o
g7t AIAE Simionite] B9 U e P4
& BHojgdl, 394 Fo] e-PTFEY 3d}FojA
2YAHL AT 0L YAse A 227 A
AL fEdc EFE UEYE BAFe Aot
et £33 Fr1go] e AL oj4 %9 49
o|FZA7} A FFHEEA TR BEA
A EAE w2} A3t AL 4 o/t
old7l AIRET. o|9PL o|FF o]Yd wE
A3 Beckertde] Ae} fAG 3E B
o|sjzto] AAZFZA 9l FrhFl FFo] o} o
Bo] Uehdz, F7tEe Pl A TIAR
ZIA RN A dehbe R Unsts7h 83l 6l
9} o] @39 ZYAFE=ENA 7 TH
T 59 fiolgdz 44,

AY Z3} e-PTFE 9& AHEE AY¥3zy 4
g2z vrd ddMEe F 29 FTFNFH 2
Z4 ey} v FFE B T2 Y&
% el o] e-PTFET dlolME T 2 A
old) & Aoj& BoJA ¥uth Iz A2
ulg) AYe) AN o FARA o]4F9 T
A7t AT FAEY FEE ¢ APRLR
Hol &3] Z A¥ol 23 WA EYFF



AAZZRY o 43 ojgu Ao
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o] d@dMe 71Fo AMSHT e E3 )Y
Z¢| Yejo] W& AREZE FE3V] A8 I
oA AR EAAT e AEIE €3 o4Fe
AHE-EgT) ol e o]FFol4e yUYY F
A o FYAo] wEgerty AdFH AX
Ao esloldZe A @3 ¢ YFsAAR
#4374 3RS Axe FU olEugo] AY
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L o] F o|YA 4-6F Fo AAFo] AT
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S0 BT o|YAd 8F FolE oY &

A3 APZ2 AYAde B Had ¥ 9
0]FZF o]y ug o|ENtgol AT YL o
A dAEA @y Azdd. =% d¥ 12
Zad 24 Fode A9 olZAt F4H
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Yol FHE THNZESY ARZ A oA
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— Abstract—

REGENERATIVE CAPACITY OF DEMINERALIZED BONE GRAFT
AND GUIDED TISSUE REGENERATION ON DEHISCED
ALVEOLAR BONE ADJACENT TO DENTAL IMPLANT

Kyung-Uk Chung, Sang-Mook Choi
Department of Periodontology, College of Dentistry, Seoul National Univeristy

The purpose of this study was to evaluate the effect of demineralized freeze dried bone and
demineralized bone gel with guided tissue regeneration treatment around titanium implants with
dehisced bony defects and also evaluate space maintaining capacity of demineralized bone gel type and
DFDB powder type under e-PTFE membrane.

In 3 Beagle dogs, mandibular premolar was extracted and four pen-implant osteotomies were formed
for dehiscence. After insertion of implants, the four peri-implant defects were treated as follows,

1) In control group, no graft material and barrier membrane were applied. 2) In experimental group
1, the site was covered only with the e-PTFE membrane. 3) In experimental group 2, received DFDB
powder and covered by the e-PTFE membrane, 4) In experimental group 3, demineralized bone gel
and e-PTFE membrane were used. By random selection, animals were sacrificed at 4, 8, 12 weeks.
The block sectioned specimens were prepared for decalcified histologic evaluation(hematoxylin and ecsin
staining) and undecalcified histologic evaluation(Von Kossa's and toluidine blue staining) with light
MICIosCopy.

The results of this study were as follows,

1) In control group, there was a little new bone formation and connective tissue was completely

filed in the defect area.

2) Experimental group 1 showed lesser quantity of bone formation as compared to the bone grafted

group, Thin vertical growth of new bone formation around implant fixture was shown,

3) Experimental group 2 showed thick bucco-lingual growth of new bone formation and grafted

bone particles were almost resorbed in 12 week group.,

4) In experimental group 3, most grafted bone particles were not resorbed in 12 week group and

thick bucco-lingual bone formation was shown in dehisced defect base area,

5) There was no remarkable differences in space making capacity and new bone formation

procedure between demineralized freeze-dried bane powder type and demineralized bone gel type.

Keywords; Implant, Dehiscence, Ridge augmentation, Demineralized bone graft, Guided
Tissue Regeneration
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