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Evaluation of the regenerative procedures in various defects around implant :
Canine model
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I Abstract

1. Healing of gap defect is influenced by the size and morphology of the defect. In case of rough surface implants,
used on less than 2mm gap defects, excellent bone regeneration was achieved in both non—-submerged type and

submerged type without any additional regeneration procedures in dog.

o

. Gap width as well as gap depth is an important factor at the site of gap defect, and bone regeneration is limited as
the gap gets deeper.
3. Implant surface is a key factor in healing. At the gap defective site, rough surface implants were superior in bone
regeneration.
4. Space maintenance at the site of dehiscence defect is also an important factor and the bone housing around
defective site is another influence.
5. In the cases of deeper or wider gap defect, the amounts of regeneration were more limited than in other cases,

when the same healing periods were set. Bigger defects needed longer period for healing.

On the basis of above mentioned results, defects, which may occur as a result of implant surgery, can be treated

effectively, even if our study results are limited.
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A dzEof Hgh A =% 5 = (Gap defect)
= ';" E(I)l'ﬂ 7 d7l(Dehiscence defect), 384 ZWALEF(3—

wall intrabony defect)ol] ¥
T2 HHE I 2 4o} A5 tHTable 1),

Tablel. Selected studies

Authors

11m et al

2 Youn et al

3 Jung et al

4 Cho et a

5 Jung et al

6 Kim et al

7 Jung et al
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The Healing of created circumferential gap defect around implants
according to defect width, implant surface, defect morphology
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created coronal defects around implants in dogs ; a pilot study

Healing of surgically created circumferential gap around

non—submerged type implants in dogs: a histomorphometric study

Alveolar bone formation at dental implant dehiscence defects

following guided bone regeneration
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1. 2= A&E (Gap defect)

Table 2. Protocols of Gap defect models

Implant Gap size Healing period
Im et al turned surface width © 1.0mm 8 weeks
rough surface(RBM) width : 1.5mm
width © 2.0mm
Youn et al rough surface(RBM) width © 1.5mm, depth : 2.5mm 8/12 weeks
width @ 1.5mm, depth : 5.0mm
Jung et al rough surface(RBM) width : 1.0mm 8 weeks
width : 1.5mm
width @ 2.0mm

B gy W

Figure 1. Clinical photograph of gap defect model

2. g7 Z&E (Dehiscence defect)

Table 3. Protocols of Dehiscence defect models

Implant Membrane Bone graft material ~ Dehiscene Healing period
defect size

Cho et al TPS surface ePTFE Xenograit 3 x bmm 12weeks
HA coating

Jung et al  SLA surface PTFE G-TCP + HA 3 x bmm 8weeks
Anodizing surface  PLGA

Kim et al TPS surface Chitosan nonwoven  —TCP 3 X 4mm 12weeks

membrane

G-TCP + Autograit

Implantology 47
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Figure 2, Clinical photograph of gap defect model

Table 4. Protocol of 3—wall intrabony defect model

Implant membrane  Bone graft material Defect size Healing period
Jung et al  SLA surface no use Xenograft (putty type) 3mm x 3mm x 5mm 8weeks
G-TCP

Calcium phosphate glass

Figure 3. Clinical photograph of gap defect model

48 Implantology



n
=

=

=
d
H
10
K

1. 212 Z2&E (Gap defect)
Schulte 5ol 98] =A] JzHET} 2 o],

FAEL WA ] ZAYO R g

A
SREP Y, ZA) QEerEL BAFAQ) ol uls) &
o S8 A0S A, WA F wEt BESE
A 4 Qleka el Qlek, et 4] YIUE A
urx|oke] A A7e] YehEo] AAnct 2] Yy
o 2k ALFIE S Hy we FuSo] ol
3 T ALRE Hast] s AAERon AT
of gtk BRA/MIERA Aehure] Abg, A7 o4,

Hydroxyapatitetb DFDBA(Dimineralized freeze—
dried bone allograft)o]4], 47| #HE9 &3 59|

17/_]\ o] ]—4_12, 14, 15)‘

Table 5. Critical gap width

Callson et al Caudill & Meffert
(1998) (1991)

Animal rabbit dog

Healing period 6~12weeks 9weeks

Implant surface smooth surface  smooth surface

Critical gap width 0.35mm

o] 7hofl et AdEol oA 1 2 3
Y57 A 2E = (paralleled step dril)& ©]-83}+]
FAE =, AAR =52 Aoke] FHE uket AR
o] ¥ §& YFFer wEoAA ok Im 52 A<
2| etel fAleh Feje] AERE vHE7] flste] A5

=2
3 Ed(tapered step drill)& AFHE3FY 1mm,

within Tmm
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245l Tk ofg] Aol U AwHoR 27
ho] 245 B-gmAed HxY AU 2G9S
o $IX3ki, B-YmeE PELo| okon 2ol
ofwat G| ol4kel F71% B9 BhAo] UojupA] ¢
ofehar Bashi QIeke, Teju 1 @A) glelA =
Rujch FAEo] 9x= ghek. ERF ol a1 4
2 93t Fo] QlolA FAolt u g el Aa
Zo|a o] AHgol @A gk Btk YAE, 228
Hom 949 AU HerHs BEE YAu ) o
2 =RolAL 11 AeRolA Auare] g fE 5
o] AAE B GlotA Kol WAINZIA Frte
AT AAET Qi gle] AnEg Eoj ol
_‘-_‘_;'_j_

A gl Bt w o}F =gho] gl Ao Helth
(Table 5). TeF 7+ ARe] A 2$ 7153 UA
27|17} o] Hrhd X2 AL W) gaskE 4 9
om Hop x4 %ls AT d2 5 A= Alolth

Knox et al Akimoto et al Botticelli et al

(1991) (1999) (2003)

dog dog dog

8weeks 12weeks 4months

HA /non—HA coating smooth surface  SLA

more than 1mm
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Table 6. Distance(mm) from the implant margin to the most coronal part level of contact between bone

and implant

tapered defect

paralleled defect

1.5mm 2mm mm 1.5mm 2mm

3.52
1.75

Tmm

2.05
0.95

0.28

3.99
2.04

3.05
0.65

turned surface

rough surface

Table 7. Bone to implant contact percentage (BIC %) in the coronal 5mm of the implant

tapered defect

paralleled defect

1.5mm 2mm imm 1.5mm 2mm

mm

52 2.6 342 287 10.5
10.7

25.2

8.9
28.7

turned surface

274

42.7

rough surface

mjeto 2 wojn] %)
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Figure 4. Comparison between the defect with turned surface implant(A) and the
defect with rough surface implant(B)
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Figure 5. Comparison between the Gap defect with 2.5mm depth(A) and the Gap

defect with 5mm depth(B)
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HETL Al R ofRiny, T8y (= HElo) g AjE
°] Submerged type®] UIZTHERZ HH o] X3P ]lrt
Jung 5 ¥95¥ 9 Imm, 1.5mm, 2mm 37|98 7=
o] Non—submerged typel] YZHEE A5l 7t
o] A5 WAL, 165 F 7k & v EY

= I 7=0] S5 I-YUIHEY] HIFoly U=

Hadhes AFE Boy I Aol FAENRE Je
A tHTable 8, 9, Figure 6). ©|

type?| YZE ulj2]A] 2mm°m194 =8 F7HA
A sAo] Bagitts A v, Botticelli 52
self—contained defectoﬂ/ﬂ submerged type/non—
submerged type°l Aol ZANYFHY Z5

+ Bl skl em® o] 712 Im 53 Jung 5°

718 Non—submerged

3y

Table 8. Bone regeneration in Gap defect with Non—submerged type implant

Distance(mm) from the most coronal part of
osseointegration to the rough surface border

Distance(mm) from the most coronal part of
osseointegration to the level of the alveolar crest

imm 1.5mm 2mm
214411 2.07+0.86 2.49+0.71
1.73+£0.24 2.26+1.11 2.56+1.01

Table 9. Bone to implant contact(%) & Bone density(%) in Gap defect with Non—submerged type implant

imm

coronal apical
4856+3717  43.32%34.15

48.66+19.42

Bone density(%)
Bone-implant contact(%) 48.43+30.74

Ao ddES TS & 9, 2mm W =2
rough surface®] YZHEE AU WjSubmerged
type®ltt Non—submerged typeoll #A|glo] F7H4
A AYsAo] B gle AR Hoju gheF Zh=9] 2

ol7b 23 Wrhe BrbEel AR EAlelut 71 2§ 7|7k

52 Implantology

48.02£26.61
49.03%+19.19

1.5mm 2mm
coronal apical coronal apical
47191674  40.39+13.66 58.41%£2818
41891787 4314+2469 4373+26.81
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Table 10. Comparion of various regenerative procedure in dehiscence defect

Defect height Bone . . Osseointegration Bone Bone
regeneration Defect fill (%) (%) regeneration  regeneration
(mm) height (mm) ° area (mm?*)  density (%)
control 53*0.2 1.56+05 29+11 85+15 0.9+£0.5 89+2
xenograft 5.3+0.6 27+14 5027 87136 2.3+0.7 85+19
membrane 50£0.3 4.0%05 81+10 49+17 27+04 917
xenografttmembrane  52+0.2 43+0.2 84+6 67+4 42+10 7516
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Figure 7. Comparison between the defect with bone graft material + barrier
membrane(A) and barrier membrane only(B)

Jung 52 ST HISTA, 4 Ad e @ Aol Slerol TEE Y tHFigure 8). olFA & oA
g8l 859 2713k & 22 oH4 dEe e, of Apduhe A ARERE W Al ke A
AgenbS ARgRE Aol Blste] TAAYC] STk Cho 59 A ZA¥pe} wizhs o] ot At
HuPo, 22 Alde H3be o Adets ARt AEHol AEHUE ™, FA A9 2Eolut dzolnt
w2 AP she] AR 22 9] Aol FEHAA A 229 soz Qe Yoz Addpe] ¢Hy
HE AR, ZolAHAE A ARG w2 AA 249 ol AEEY] ey, Zol4 A7 A ARSE S
3ol #astE|glom Apke) SRR ZAgsto] TAY ol ol Aade st o S Aol
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Figure 8. Comparsion among the defect with resorbable membrane(A) and the defect with non-resorbable

membrane(B) and the defect with bone graft material + barrier membrane(C)

G Ao Al oA Abedh ZpA 2

FolTt.

%

S Sk a1 A

w) xpehat 2} of

Aot Kim 5 3mmX4mm (& X=

o) Z7le] Wi AeR FRel AAr

3
pul

FQ

T 9

)
N

T+

;00
Bo

A Ay ol
S Aot H3kE o, Jung

=0

R

A%

ITt.

o

4

>

E!

s

EETER

4e A

| o

314

e

pu iy

A

’

housing)®ll A%l

Al e

< G AEFel A

A

]

S A Ak (Figure 9). ©

ALt o

Ho

B

[e)e)
A=

2~
e

H=E

A

?_]__

S48l A| 1, ol 417}

o]

A
=]

o

2lof o

o

om, 9

3N

RIS

e
=

3

e

=A%

3

%= ePTFE Apebata} 72+ H]

of &

|

o] ARGE 1A o, ePTFE

z

]

=ig
5

Apetaol

3

S~
=T

o )

2~
3

Fol glovjn o, 5

FEYTHE A

ol

No

Implantology 55



original article

fect with Chitosan barrier membrane only(A)

Figure 9. Comparison between the de

and the defect with Chitosan barrier membrane + Bone graft material(B)
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Figure 10. Application of bone graft material & membrane coverage over dehiscence de

(See the bone housing around dehiscence defect)
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Figure 11. Application of various bone graft materials to 3-wall intrabony defect (Histologic view) Calcium
phosphate glass(A), B~TCP(B), xenogeneic DBM putty(C)

A& Ho| Calcium phosphate glasset f-TCP,
xenogeneic DBM puttyE ©]4]stal 89 27717k
T xAgAQ A A H”. Calcium
phosphate glass®} xenogeneic DBM putty S ©]4]
gt ++2 B-TCPE olAlgk o vlaf AA=2] Aol
o AFEA o)L, Al o HFA A I (I ZTHE
Atolof]l 1A Z-UZHE HJF9| FH= THEX
tH(Figure 11). 714" & A&FoA= A
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