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Reconstruction of alveolar ridge and replacement of implants using guided
bone regeneration on the site of implant removal due to peri-implantitis

Dae-Yeob Kim', Jong-Bin Lee’, Seong-Ho Choi?, Eun-Kyoung Pang'3

'Deparment of Periodontology, Ewha Womans University Mokdong Hospital, 2Deparment of Periodontology, Research Institute for
Periodontal Regeneration, College of dentistry, Yonsei University, *Deparment of Periodontology, College of Medicine, Ewha Womans
University, Seoul, Korea

Peri-implantitis is one of the most prevalent complications of osseointegrated implants which can cause explantation. The aim of this
report is to introduce cases of reconstruction of alveolar ridge and replacement of implant using Guided Bone Regeneration (GBR)
on the site of implant removal due to peri-implantitis. In case 1, Ridge Augmentation using GBR with titanium-reinforced Gore-Tex
augmentation membranes (TR-GTAM) and deproteinized bovine bone mineral (DBBM, Bio-Oss) combined with auto bone was per-
formed at 5 months after explanatation of #14i, 15i, 16i. 11 months later, #14i, 16i implants were replaced on the previous failure
site. Second surgery was performed 4 months later, accompanied by free gingival graft. In case 2, severe vertical and horizontal
bone loss was observed 3 months after explantation of #16i, 17i, ridge augmentation using GBR with TR-GTAM, Bio-Oss and re-
combinant human Bone Morphogenetic Protein-2 (hBMP-2, Novosis) was performed. 7 months later, #16i, 17i implants were in-
stalled with sinus lifting and apically positioned flap. In case 3, severe vertical bone loss was observed on #13i which has been in-
stalled with vertical augmentation simultaneously. The inflamed implant was removed, followed by ridge preservation using DBBM
with collagen (Bio-Oss Collagen) and collagen membrane (OSSIX PLUS). At 1 year after explantation, ridge augmentation using TR-
GTAM and Bio-Oss was performed. 3 months later, membrane was removed and implant was placed with connective tissue graft
using modified roll technique. Though membrane exposure was observed on case 2 and 3, all the surgical sites showed complete
healing in the end, with good stability of all implants. Implant failure could be overcome through implant removal followed by re-
construction of the defects using GBR technique and re-installation of implants. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOIN-
TEGRATION 2017;9(2):29-38)
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GoreTex augmentation membranes (TR-GTAM), W.L.Gore &
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CASE REPORT

1. Case 1

2014\ 2 64X XL HRPL ot L5 PR #14d, 151, 161 Y2
E AR 249] §5& FAR o= 5 KTl Uit i
2 YSUEE 59 M I [Rte}edolN At YSHE=R, WA
Moz N YSTE 25 YA Lo 2/3 o] et XixE S 2
£ UEUIRIeT, 2 K5 ol 9 g7 Ul HEE SEERITH(Fg.
Ta, 2a, b). B2 Mefot Uiub] W2IAfRS ISITE #14i, 151, 161 Y
EUEE U AxS S22 {APT E7FsoItal THsto] g4 HiA

=)
BYEAYSS o143 2%

r 39 5 AW Y SN B50E ol KA A
3 AR o YZUES ARI |2 AL
|

A0 ol 5 et A4 = Fixture Remover Kit (FR Kit,
Neobiotech Co. Ltd., Seoul, Korea) |85} #14i, 15i, 16 Y=
EE MPio1ith(Fig. 1b, 2¢, d). YETEM MR S 8 2 = 2
ER9|:= collagen sponge (Teruplug, Terumo Co. Ltd., Tokyo, Ja-
panE M& % 4-0 |3 28K Ethilon, Ethicon, San Lorenzo,

Puerto Rico) ©1-8381% &2 ARESISITHFig. 2¢).

Fig. 1. Serial panoramic radiographs
of Case 1 (a) at initial examination,
(b) after implant removal of #16i,15i,
14i, (c) after ridge augmentation, (d)
after implant reinstallation of #14i,
16i.
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Fig. 2. Clinical photos of Case 1. (a) At initial examination, implant was placed too buccally and gingival recession and lack of kearainized attached
gingiva was observed. (b) After remval of implant prosthesis. (c) Bone defects were formed after removal of fixtures. (d) Implant fixtures removed
with fixture remover kit, (e) Suture was done after the insertion of collagen sponges into the bone defects, (f) Uneventful healing state of operation
site was observed. (g) Tenting screws were placed on the bone crest to secure the space for graft materials and two TR-GTAM were prefixed on the
palatal flap with suture, (h) Bio—Oss mixed with autogenous bone from the maxillary tuberosity was grafted on the crestal and buccal surface of
residual ridge. (i) TR-GTAMs were applied to cover the graft. (j) Primary closure was done without tension. (k) After 11 months, newly formed alveolar
ridge was observed after removal of membranes. (1) After removal of tenting screws, #14i, 16i implants were installed. (m) Free gingival graft was
perfomed on the buccal side of the ridge, harvesting the grafts on the left palate. (n) A wide zone of kearinized attached gingiva was observed on the

day of stitch out. (o) Final prosthesis was delivered.

YEHE M 571 2, tenting screw (Autoscrew, Jeil-Medi-
cal, Seoul, Korea), H153/d AHZHTR-GTAM, W.LGore & As-
sociate Inc., Flagstaff, AZ, USA) TR6Y2H 2T 2= (Bio-Oss,
Geistlich Biomaterials, Wolhuser, Switzerland) large paticle (1~
2mm) 05 g W FF HAEHM 1t 5F2S o188 SR=ANY
&2 Bl A=HE MRISIITH(Fig. 1c, 2f)). K70t @=0f| 2] 8
mm 37}, 6 mm 1712] tenting screw 1AJSI1O0] O|AISH AR =2
o] HlEA A= g2 o, P4 ¢Fof 212 2914 3 mm
screw (Autoscrew, Jeil-Medical, Seoul, Korea)S ©|-25t] XHH2t
£ WsIglon] SIS ol x|e] I glo] 3-0 BlSY s
AH(Biotex, Purgo-biologics, Seongnam, Korea) ©|85t UxHget
Alegsioitt.

FERY K| SO, FA AP = SFUS Al 1177 =

Ao} tenting screw M7 AI¥SITH Fig: 2K, ©1o1 #14, 16 291

ol 212 27 4 mm, Z2°] 11.5 mm, 2% 5 mm, Z°] 10 mm Y=
E(TSII SA, Osstem Co. Ltd., Seoul, Korea)2 A1&sla, £x12}s}
Ko BE 02 TPl URE] ofalo] Ao QIG7] Whzef] X1¢X]
i 93 glo] 3-0 BIZ 33 B3 K(Biotex, Purgo-biologics, Seong-
nam, Korea), 5-0 35/ 8K Vicryl, Johnson & Johnson, New
Brunswick, NJ, USA) ©|-§51 AR} Als¥stith(Fig. 1d, 2D. ©]
Ul USTHE ARAS Aot AT /g IoIM #161 PRS0 =HE 217
4.0 mm E&H Bltrephine bung ©1-8st] 2] AIH AffsiiTh
e A AJHE ZA]10% 573 22U 8] AR & ot
Holl Zopsion, B2S 4~5 pm FH=Z BPE51% Hematoxylin-
Eosin @AY & geFin|7 stof| 1008&=2 2ESIITH(Fig. 3).

UETE A V1Y 5, JETE FHOR FE RAIBHK|2 Y
73S ol qElRl2olAE S BRIt UAETUE oA IpE S AIYSIITH

(Fig. 2m). 223 B2} 74 3 £ Ymeies] i) KlgI 9l
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o, FE MM [RIR12 olAHE Mt #14i, 161 YSHE Al
YR @He| YH o180 5-0 I B Vieryl, Johnson &
Johnson, New Brunswick, NJ, USA) ©]-&s}te 17s13ith 22
olle 4/ XI&X|Surgicel®, Ethicon, Somerville, NJ, USA)S 4
st % 3-0 H|Z/d BLAKSilkam, Braun Surgical, S.A Rubi,
Spain) ©1&8314 B¢ Al¥oien XFEU(COE-PAK, GC Amer-
ica Inc., Alsip, IL, USA)E H&3t4 ¢Hdel AZitE & 5 £33
#14i, 1619] 1SQ A] /2o FAM 2424 68/80, 70/792 Fwot

Fig. 3. Histologic findings of case 1. The specimen was harvested from
the auatgmented bone during the implant installation at 11 months
after ridge augmentation using TR-GTAM and the mixture of Bio—
Oss and autogenous bone harvested from maxillary tuberosity. Newly
formed bone (NB) is observed around connective tissue (CT). There is
no residual graft material. Hematoxylin & Eosin stain, x 100.
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YSRIE FoIg0= UBRIE N7 5 XIZH W L ABAIE A

Al2l
=

QAN BRI

6% 3, Bolwol 2oi8 B T gio] Uk KSAE) UER)
OB} #14i, 161 19Q 4] /28 SN 2424 85/85, 73/84,2 278
SIGICHFig. 2n). 27 $ A1EEA 22 $R519100] QA Wb}

& So] Al g1o] 2 SXIEIICHFig, 20

2.Case 2
2015 10& 48N ‘Gxt EAPH 5 FAR #161, 171 USTUE A

910) H&} A| 2HAS FA2 o2 5 A5 el of

g YSUEE 79 T JAT VIS WA 253 oES TN A
Y USUER PN O R YR 32U YRS, Ze A
7 20 gl g1 Yl 4522 BXU(Fig: 4a, 5a, b). TN HRAR
ORE Rl Pt IO, #161, 171 YSAE HA T 29
APEES o8¢t 1A 5l 24N STUZS B9 XEA A & T

ES NIt (Fig. 5¢, d). YEAEI AR £ 88 2t = 22
9fli= collagen sponge (Teruplug, Terumo Co. Ltd., Tokyo, Japan)
£ X8 % 3-0 BIZ$/ B8AKBiotex, Purgo-biologics, Seong-
nam, Korea) ©|-£5}] 5¢HS AlES}ITt.

USHE M7 371 =, tenting screw (Autoscrew, Jeil-Medi-
cal, Seoul, Korea), HIZ3/d AHH2HTR-GTAM, W.L.Gore & As-
sociate Inc., Flagstaff, AZ, USA) TR6YSH 2Tl 2=(Bio-Oss,
Geistlich Biomaterials, Wolhuser, Switzerland) large particle (1
~2mm) 0.5 g, small particle (0.25~1 mm) 0.25 g % X[2% =g
¢t ST A (Novosis, CG Bio Co. Ltd., Seongnam, Korea)

Fig. 4. Serial panoramic radiographs
of Case 2. (a) At Initlal examination,
(b) After fixture removal of #17i, 16i
and ridge augmentation. (c) After
reinstallation of implants of #16i,
17i.
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Fig. 5. Clinical photos of Case 2. (a, b) After removal of implant prostheses, the fixtures which were placed too deep and buccally was observed, and
consequently the lack of vestibular space and kearainized attached gingiva was observed. (c) Implant fixtures were removed. Severe bone resorption
was observed, (d) Removed implant fixtures, (e) Three tenting screws were placeed on the buccal and occlusal bone crest to secure the space for
graft materials, (f) After grafting the mixture of Bio-Oss and rhBMP-2, TR-GTAM was applied and fixed with the suture. (g) Primary closure was
done without tension. (h) After 6 months, operation site showed normal healing state. (i) Newly formed alveolar ridge was observed after removal
of membranes at 6 months after GBR. (j) #16i, 17i implants were installed with connection of healing abutments. Newly formed keratinized gingiva
band after apically positioned flap was observed on the buccal surface, (k) Final prosthesis was delivered.,

Mg BER = 23
S X 24 5 242F 291 3 mm, 4 mm screw (Auto-
screw, Jeil-Medical, Seoul, Korea)S 17§4] o]t AHH2RS 17
5%1on 3-0 BlZ3/ S Purgo-biologics, Seongnam, Korea)
o183l PR TS 1= Ao AHHRES QPYRlsISiT) o1
AN ZUPIE Bl UIER 2% §le] 3-0 BIE /3 B A Purgo-bio-
logics, Seongnam, Korea) 0185154 YAF2} ARSI

2 2 VI W, $2290 25 A IS F3& T2 80l

S

TEE]] =201 oF 200 9 s AlRdeisial, 17d =

g

B2 oAl oA AARE 230 HIZAY Ao R Yo 3
T

Ci(Fig 5h. ). 250K A% 77k 2, #16, 17 290
T 40ls ZolA] glo] NS TPy The Aot 242t

201 10 mm, 274 4.8 mm, Z2°] 8 mm YETHE(SLActive, Strau-

ox
o
%

Fig. 6. Histologic findings of case 2. The specimen was harvested from
the auatgmented bone during the implant installation at 7 months mann, Basel, Switzerland) 216}l X X[tlF SHZSIQITHFig. 4c,

after ridge augmentation using TR-GTAM and rhBMP-2 with Bio—0Oss. o " o
; jE=1 1218 o 12] | EIINES

Newly formed bone (NB) is observed around connective tissue (CT). The 5). o] T USTE AFS At AT 3 gellM #171 ¥ o=

remnants of the Bio-Oss also remain unresorbed (RB). Hematoxylin & 2H, 217 4.0 mm trephine bur ol &8l =xX] AJHE AF 1Tt K

Eosin stain, x100.

e gt B2 AL SA| 10% 574 T2TY golof] YA ¥

ofl ZofSIACT, 22 4~5 um FA2 251 Hematoxylin-Eo-

2 o8 SREAEE S B3l KAIZAIS ARSI Fig. 4b, Se-g). X]  sin WM - FokA0] 51of| 10082 2HSIiTHFig. 6).
27t @&l 201 6 mm 27H, 8 mm 17H¢] tenting screw 175513 YSTUE AR B g% Tl st Fo1Re= RES T A
O, 2 ZAERos M2 Y QR S/ dTiES MEoh P & A 2 SEHOPHYE ARYsal 4-0 B|Z g S YA K(Ethilon, Ethicon,
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San Lorenzo, Puerto Rico)#t 5-0 Z3d B&AK Vicryl, Johnson &
Johnson, New Brunswick, NJ, USA) ©| 25} 2 AleisiSith
USUE MY o1 2, #16i, 17191 1SQ 4] /2o FelM
212} 75/76, 72/732. 2 T JSHUE DT oot SAPIE) EolEl o
SUE AR 5l 2 HFTEE S5 ARSIOD] WA, AN =

o] A} glo] & S X=IITHFig. 5k).

3.Case 3

2014'A 94, 40M] At SR 92 gt K] JSUE A 249
ST A EEE FAR oIS FHE AFl Uit 3ig g2
Ex 59 1 2 S5USH 3 AP J2UER, WA
AH 37gA] Zoe] 1/2 71l sligshe Azt 2a4S UEUie™
6 mm] X GHo] W dr Y gE2 &
8a, b). U2 A GIG1om, #13i YEAE o HAet SAI] LA
ot KI=A BES MY 3 2P S o1t
taS B30 KA AR & YA o= YEUES AP |2 AN
u g

=201 5tof| [F Het 744 £ Trephine burS ©1&51 #13i
SUES M1t 2(Fig 8¢, d), = Z&Rolle SR g% 2P ¢

=2r—= =2 2T T o 20 T2

¢

oY

o2

d]

(Bio-Oss Collagen, Geistlich Biomaterials, Wolhuser, Switzer-
land) 100 mg# 33/ SR AFH2HOSSIX PLUS, Datum Dental
Ltd., Telrad, Israel) 13x25 mmE ©&3}H A=A BES A5t &
4-0 B1Z3/d 88K Ethilon, Ethicon, San Lorenzo, Puerto Rico)
olgslo] B8H& ABHBISITHFig, Se~g).

YSTUE M B KR S0, TR AVIeR JSTE

N7 18 X tenting screw (Autoscrew, Jeil-Medical, Seoul, Ko-
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rea), B]Z3/d A 2H(TR-GTAM, W.L.Gore & Associate Inc.,
Flagstaff, AZ, USA) TR4Y2H 2T 2Z(Bio-Oss, Geistlich Bio-
materials, Wolhuser, Switzerland) large particle 0.5 g& ©|-§%t
SRS B3l AIZNIE MRISISITH(Fig. 7, 8h~k). X275 171
©] 2001 8 mm tenting screw BIHOT, S AERof|= grhl o3
2 OJABIITY. oAlGE AER = Y| HIZ R/ A2 2 FHR 2 3+

[&2t
Brdeds Sl Ak 2ellen SuPlE Sl oixA] 71
o] 3-0 B4 S LA Purgo-biologics, Seongnam, Korea)2t
5-0 2378 B¢ Vicryl, Johnson & Johnson, New Brunswick,
NJ, USA) o[- 85}1 DAFSE Algolitt.

STUE AP 25 3 A} e 233 Blou AR gljle
0, 371 & A2t =5 4ot &lof AHH2t2t tenting screw M Al?Y
SIItHFig. 81, m). AHE APJe = SFUIE Al 1070 &, #13 29
ofl 71 £o] ZLXRRPAHS Tt qAMES @/dok HEswet
¢ T 24 41 mm, 2] 12 mm YZTESLActive, Straumann,
Basel, Switzerland) Aot AR A[UhSE $3281IHFig. 7d, 8n, 0).
YSUE MY B WS 2R M AARE] 35THS ‘modi-
fied roll technique’s ©1&31 &Zf U] FUE AlY £ 3-0 b
Z3 B (Purgo-biologics, Seongnam, Korea)2} 5-0 379
S AN (Vieryl, Johnson & Johnson, New Brunswick, NJ, USA)
o1&stof BB

ASTE A 20 &, #1310] G/ BUEL 1SQ 4] 74/802
= SRAL ] 2 AEE] XRePd Je8 JSUE KK 78/ A
5 ARSI YEUE A olid £ AFEE S5 g=sigien o

a
AR, ARSI So) A} glo] T SAIEIICHFig 8p)

1

o

o I
A

B|Z3/3 B (Purgo-biologics, Seongnam, Korea)S

ozl

Fig. 7. (a) Periapical radiograph of
Case 3 at initial exam. Severe ver—
tical peri—-implant bone loss was
observed at about half of the level
of the fixtures. Serial panoramic and
periapical radiographs of Case 3. (b)
At initial examination. (c) After ridge
augmentation. (d) After implant rein—
stallation.
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Fig. 8. Clinical photos of Case 3. (a, b) Prosthesis was removed before explantation. (c) Severe bone defect was observed after fixture remocal. (d)
Removed implant fixture. (e, f) Ridge preservation was performed with Bio—Oss collagen and OSSIX PLUS. (g) Suture was done with open membrane
healing technique. (h) After 1 year, operation site showed normal healing state. (i) After flap reflection tenting screw was applied on the ridge crest. (j)
TR-GTAM was stabilized with suture after bone grafting with Bio—Oss. (k) Primary closure was done without tension. (1) Before re-entry, augmented
contour of the ridge was observed. (m) At 10 month after ridge augmentation membrane was removed. (n, o) After implant installation, connective
tissue graft using modified roll technique was done. (p) Final prosthesis was delivered. Treatment outcome was esthetic.

DISCUSSION
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