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Guided bone regeneration

Guide bone regeneration Ju3Bns7ild barrier membrane wilgiiihliiie
ﬂ'ﬁa%’mﬂiz@ﬂimﬁﬂuﬁwmeﬁﬁﬂ%mmw%m’mﬂ"mﬁuaqmzaﬂlmﬂmwaﬁ%ﬁ'} restoration 143l
function firuazinrmaeudetstves GBR Ao nmsiiiumunirauas/viean1ugewes alveolar ridge
Tiflgmorenisilasnifienlils ideal prosthesis agvinluudnndifianuniewensegn b.e - « 1.
uenaniidiannsaldiiiowsly dehiscence uaz fenestration defect MAnTusousiniiiey wazannsa
19 GBR v2ufiU N9 immediate implant 8nAay

Concept U8 9n15%1 GBR 8auantAaua1 U guide tissue regeneration
Tu periodontal defect Barrier membrane i iaiioudu physical barrier a1 dudeaing
(space)lusumisiivih bone eraft Hredostuldliwadiislideants 1oun epithelial cell waz gingival
connective tissue cell 1A oufiaaulusmunys gaft site wazdnasulidl initial blood clot was
osteoblast Lﬁﬁﬂﬂ?ﬁ%’]ﬁﬂix@ﬂiﬂﬂﬁ Membrane 7il4lu GBR ﬁ‘fl’jwﬁﬂ Non-resorbable WagResorbable
Tudrusnisuduionld Nonresorbable membrane (Expanded poly tetrafluoroethylene; ePTFE)
Falinadnsalun1svin GBR usnzunsndeudinuldves fe fn1sindesinn1siisl membrane
exposure ¥inlina GBR fovasl Tusyurmnon3siinisun resorbable membrane 1114 91nn15AN©A
A9 WU N131Y resorbable membrane 331U bone filler 19ika regenerative outcome lalnaLAgs
fiu Nonresorbable membrane wag§sanlon1an1siin membrane exposure ag19lsAdgyn1993
Bovine collagen membrane (BioMend®) %Qﬂsiaaaaflaasifmam%f'ﬂ@a collagenase enzyme 211
PMN waz macrophage a8lu &= dUn1v 3e1aviiliviuciiiu barrer tolduiuiisselunisadng
nszanluni1sv1 GBR 3301909791519 Uu slow resorbing collagen membrane laiun High
crosslink collagen membrane ( BioMend Extend®) Fafinsaanediniely oc dUa% uie Porcine
collagen membrane (Bio-Guide®) Failnsaanedinigly « - o e



daddnAgylunisvin GBR Alasinu space limsegiavuinuassusieidesnsia
Id PN vl . a X o 1 . . = [
Wuszezauruweyiazlvil bone fill tAnTulusiimils graft site (space maintenance) @nszvinlalag

A5LY Tent screw, Titanium reinforced membranes wag graft material ?Jﬁwi’ms]

Tudau bone graft wana1nYI8lun1s space maintenance Uo4iu membrane
collapse §efidrud38lundva blood clot stabilization wagdelinan audd osteogenesis,
osteoinduction, osteoconduction 8n#18 bone graft 71410 GBR finarsadia laun Autograft,
Allograft, Xenograft, Synthetic graft usiazaiinil resorption time wagAnaudRLANA1iUlY i

®. Autogenous :

Wy graft ﬁlé’mmm’wmaﬁﬂamm 1@n Chin, Ramus, extraction site,
tuberosity \Wudauves cortical bone %30 cancellous bone ﬁﬂmauﬁamu A9 osteogenic Fad
osteoblast Yimihiilunisaiiensegn

. Allogenic bone graft :

GunszgnilldangBuvidednilu species ipafumenenludBnynnanis

.0 Demineralized freeze dried bone (DFDBA)

AnaudATid1Fyves DFDBA Ao a1u1samiloriinisaiisnszgnlul
(osteoinductive) 18910 graft silafazrunsyuaums HCL demineralization vilsiAnnns expose
U89 bone inductive protein fi3und bone morphogenic protein (BMP) %ﬂae‘flu bone matrix &3
BMP %ﬂizéju mesenchymal cell %@Jf{{ﬂ’sﬂﬁ differentiate 1y osteoblast a%ﬁﬂﬂiz@ﬂléf

..o Freeze dried bone allograft (FDBA)

\Ju mineralized bone graft figauani@nan Ae osteoconductive Ao 9z v
wiiTidu scaffold @ w3y natural bone TAEUIELY eraft %ﬁmﬁi@igﬂ demineralized 33laifinnuaudf
osteoinductive wiazyniidu space maintenance MfnTuazazanedalddinit DFDBA 3414143

Tunsel fenestration ,minor ridge augmentation, fresh extraction site, dehiscence defect

Material Composition Bone growth | Resorption time
method
DFDBA Collagen,  growth | Osteoinduction +/- o months
factor
FDBA Minerals,collagen Osteoconduction ® yr+




b.en Human mineralized bone : Puros® (Zimmer dental, California)
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HAAINNTEANUUYE HIUNTEUIUAIT tutoplast wazgnindnuieenlusig
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A158¥a18 acetone IAYUSENHNAATDINALYINISNW trabecular bone way mineral structure TaAnN7N

Y
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N¥UIUNIT freeze drying FadinnuauiR osteoconductive N1ANINALL resorption time b-ed LABU
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o. Xenograft (Heterograft)

Lﬂuﬂiz@jﬂﬁlﬁaﬁﬂ dnIs19 species LU nTEandd Ny Yen$s TngnunseuIuns
idnwaduay proteinaceous material $139° fiaaauUAlunisiAn osteoconduction U scaffold in
nsasvaenLianuay osteoblast lunsasanszan n1saa1efived xenograft ABUIISEININ

BioOss® (Geistlich AG, Switzerland) vJu mineralized bovine bone #1115

AANUHIADUTINTN 0 LADU-& U

&. Alloplast

\Ju inorganic graft ATz L%aﬂﬁﬁ@mamﬁa osteoconduction lan
Non-resorbable : Hydroxyl apatite cement (Periograf®, Miter Inc, US)

Non porous hydroxyapatite

Porous hydroxyl apatite, PMMA/HEMA
Resorbable : Beta tricalciumphosphate (Synthograft ®, Johnson and Johnson, US)

Bioactive glass (Perioglass®, Biomaterials, US)

Sandwich Bone Augmentation

Humeadaiiiamuniulae Wang 1l wooe anansaldlunisuily horizontal ridge
defect, alveolar ridge dehiscence/fenestration #3014 5214 AU immediate implant placement
0aAUsENOUNEN & o Tu Inner layer Lﬂu%ﬂuqme‘?}aa@ﬁuﬂammﬁstLaz host bone ag14 graft
material fifinaauTRannsaaaneildsiniiuargnunuiisaenszgnln fe Autogenous bone #il#n
371N implant osteotomies ﬁ@mauf@ osteogenesis il osteoblast ﬁﬂ%ﬁﬂmua%ﬂﬂisaﬂimj Tunsding
Autogenous bone i1l s ana o 1alds9ufu fast resorbing allograft (DFDBA ) &4 AANUR
osteoinductive @141509&9 bone morphogenic protein Wilea1n progenitor cell Wasuu
osteoblast Tun15&@319n5EAN druduuanazld araft material 71 slow resorbing allograft leu
Bovine hydroxyapatite UnAgu graft Fuusnls Tnelsfianumun o-a un luiwa buccolingual iosann
graft material mdﬁﬁlﬁﬂmamﬁa osteoconduction avimtindiiu scaffold way space maintenance 7
7 uazlnly resorbable collagen membrane UnAgu graft material ﬁgwumﬁaﬂaqﬁums invade U3
soft tissue cell 11Ul graft material %2¢lui3eav89 wound stabilization waztlesfunisngaesnyes
graft material Tuusians graft site g3 ukuzdllYy resorbable membrane LWiwﬁ@mauﬁaﬁLi’f’lﬁ'ﬂﬁ
fAfuidadelutosian Wy hemostatic agent N3eAUNISA platelet aggregation Wil 9l initial

clot adhesion aan15LAn micromovement TU4791L5NVB tissue intregation @115 H8IU"



&

NS¥UIUNTT chemotaxis Y84 PDL cell Wag osteoblast saudslifasnIfndnasaiiolo1 membrane
aon Jlsuwuzinindadenddgaiviilinisvia augmentation Uszaupaudnsa A implant azfeadl
primary stability 919 LazAsslin15¥18L UL primary closure Way tension free

keys for success of GBR

Surgical technique

o. Preoperative antibiotic prophylaxis e ¥3lusdeuviwmanis

. Flap design Wag Flap reflection @94l flap design dieTwile primary closure
wag tension free lag primary incision A153198¢UY keratinized tissue Tuunnsdlaunsaeanuuuly
flap AouNIM14 palatal IHidnteelasianizlufiuuy liaasansincision line 21190g7uiian alveolar
mucosa W31z flap azdn1suadiAeud19In 1An incision line opening 1o

vertical releasing incision msegfishumnisituiradsslngliag incision asauiiia
graft site Liolailsisuniuntsmisuesuna 51uves flap #ani1e wags1ndn mucogingival line laizin
Auly Wilelii blood supply 91nU3HINgLYes flap

en. Intramarrow penetration 1ae¥i1n13 decorticate @u cortical bone lnansld
low speed round bur 13123a3lUd7Uv04 cortical host bone 111411U m-¢ Ux.331AU normal saline
irrigation vieanAuSou ’JquUizaaﬁLﬁaVTﬂﬁLﬁm Regional Acceleratory phenomenon $39¢na17
Aaly

<. Graft and membrane placement / immobilization/fixation A251da0AYLA
999 graft uaz membrane Wilanuwanzan Tasld bone graft uwiuawiuly Wislkivesindivasn
#9091 host bone LiluUndaLdedld graft wag membrane agdasagils Lifin1sudy ieliAninitial
blood clot uawi1 growth factor flAgIvesluNTa1INTERNIEINT N158A membrane T¥ogia vils
$AN87D LU Tent screw ,bone screw

& nsifuuna Toile primary wound closure uag tension free lnefias manage
flap 19A ©12A83¥i1 periosteal scoring ials coronally flap 141

. Post operative management Iﬁmﬂﬁ%auzLﬁaﬂmﬁumiamsﬁa N5ty
Uasulute o-« daviusn mndndudesldmsifuiuufnuiu duituvasuwuuaenlamsiiluladlvng
US1oeu graft site Liieliidl wound stabilization winfinnsuéfures eraft innsviana blood clot 9x¥ili

LAnN1918 encapsulated fibrous connective tissue Way sequestrate 19l

The keys for success of GBR

@. Surgical asepsis/Absence of infection
bone graft wag bone agiimsavaredlasgrasinsiluaniig Low PH deily vn
fin1e infection WiATUN graft site wupTliseazndnansifiaaudunsn viliiAnnsazateiivoinszgn

uay graft material fauAOUYN GBR AgApsn1dnnsannlusumilesayyin graft uaziudnafeseanly



Tinuanou NSHIANADIINAIY aseptic technique seinse el graft material dn1suudouuane
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b. Space maintenance

n13¥nu7 space fladatuliinsagisnuiauazgusnmniideanislédifusees
natuunediazlidl bone fill indulusunie eraft site §33n13 space maintenance ldua nsld
Tenting (pin,screw), Titanium reinforced membranes Wa graft material 4lAMA1499)

e. Primary soft tissue healing

N5 UAITIN LA “primary tension free closure” tWs1¢%1 10l incision line
opening NafinuLIFe membrane exposed Lﬁmmiﬂmﬁaumaﬂ graft #5393 graft loss wag delay
vascularization ¥1%3l bone formation anas fefu A2s flap design ﬁﬁl,l,am%‘ia&uiuu keratinized
tissue Tiieawe a19ld coronally position flap tag flap 1im3sil tension vazvhnsidu

&. Regional Acceleratory phenomenon (RAP)

g L1AnvInN13gnnsEAulag noxious stimuli vilyiisen1siAn revascularization
wazn1sai1anszgnldiFitundnund b-eo Wi Tny RAP axintunielu o-m Jundsani tissue injury
waziinunfianlutie o- iWounsnluaunsyils @ Wou wazrAssanas luta v-oc Wou lunsvi
bone grafting ?ﬂﬂﬁsﬁuﬁﬁﬂﬁtﬁm RAP 1A N3 decorticated tnenisianggadluludiuves cortical
bone Liial# blood vessel 910 trabeculae bone uaz growth factor oA platelet derived growth
factor wag TGF W u1lu graft site uagauasulll osteogenic cell

&. Wound stabilization

NSPUIUNMSMELINEUTIdEY Ao Clot formation e?fwzlﬂaj%y’umauﬁw] Tun19ifn
bone formation fatumniinisuduresuna liirarnnisldiludasuna, patent habit azvil¥iinng
5UMU clot formation aztinAuauiallun1svin GBR 19

. Transitional prosthesis

Judeddryunnagimils win prosthesis Tunauua onaviliunada sunu clot
adhesion wag wound stabilization #nlululamastaidu fix prosthesis ﬁiﬂhwagjuu soft tissue Tu
U3aufivh bone eraft W TuuSnadddudradeseraviudu resin bond bridge ninsniudas
removable prosthesis msHnzUaUay rest seat Lazyinn1s relief 1ilving tissue

¢. Adequate healing period

mssesvznawismeliinisaiensanivaltun szegnaunuitledud
armumnanafululuusazse Jusgfutiaderieg WWun S1uau bony wall indesy 1uinves defect
¥iAve graft material 19 wazs 11U autogenous bone wazAISANTNEY systemic disease fionadl
Kasie healing response i diabetes Tnevialuuds win eraft site Tvunatiosnin @ uy. sUsTaN
<-o DU uAHvLINLINNIT ¢ L. TRTaUTTUNA B-e0 hBU



Peri-implantitis

Peri-implant disease Ludnumgseslsaiiinissnaureniodouinmsevssn
Jeu Fanaiialsaisadosiu dental biofilm dsfidouvailionds Gram negative anaerobe Ly
AMAYRINITAALIA LA INUNSIARLIA chronic periodontitis Inganansauuslszinnuelsnniy
Whnmeniedeiiinsoslsaldiiu o Ussian ldun periimplant mucositis wagperi-implantitis

®. Peri-implant mucositis

\Ju reversible inflammatory reaction ﬁﬁ?f]ﬁ'@a@jﬁmwwﬁu‘%nm mucosa 79U¢
FINLAE

. Peri-implantitis

Ju inflammatory process ﬁLﬁﬂﬁuU%nmﬁaLﬁaiaU“} osseointegrated implant
wazfimshansvesnsygnseuaiiesviliiAnnsgapdenmsiainzveinszgniidonseuiisniiion

drunuIn9n1sS 1wl i n1sanewuIn1an1s$nefiisendt CIST(Cumulative
interceptive supportive therapy) %uﬁuummqms%’ﬂmmié’ﬂLausuaﬂiﬂﬁlﬁﬂ%uu%nmau**]i’mLﬁEm
FafluwmemsShundsioldil

Absence of plaque T
i >
BOP negative
B :
Presence of plague Mechanical
BOP+ [ debridement + A
polishing
+ +
Antisepti
PD 4 to 5 mm o ntiseptic 5
cleansing
BOP+ 7 v
No bone loss
Radiograph!
BOP+ , Systemic or local
FD 7R | Bone loss <2 mm antibiotic therapy ¢
+ +
BOP+ Resective or
Bone loss > 2 mm | regenerative D
surgery




- N33l PD taandn & uu.

Tnefifin1sazanves plaque $aufun1sd BOP 195nu1d1835 Mechanical
debridement A1 8 nonmetallic curettes ag polishing @28 rubber cup 21U nonabrasive
polishing paste (A)

N8I3 PD &-& 34l

1%$nw191878 Mechanical debridement , polishing $33fU Antiseptic cleansing
10819 0.0% - 0.b% chlorhexidine mouthrinses Y1187 mo TU1H T1UIU @0 ua.n30lY local
chlorhexidine gel (o.0%)ag/%58 local irrigation A8 chlorhexidine (0.0%) I1UU o adate iy
a1 e §UA9 (A+B)

NQA PD 21NN & U,

- 31 BOP unlaidl bone loss Timsshwiniiounu 8 PD «-& 131.(A+B)

- 3 BOP uazdl bone loss U9en31950L1U o uu1in155nw101875 Mechanical
debridement , polishing , Antiseptic cleansing S71 AU Systemic #1539 Local antibiotic therapy
Tnesialuld omidazole (9,000 Mg * ®) %38 metronidazole (o&o Mg *m) LJUIA1 o U, N30l
combination ¥84 amoxicillin (mel& mg *a) iU metronidazole (o&o mg *m) LWULIAT @0 TU d2u
Local treatment 813214 antibiotics local application 14U tetracycline fibers Wae minocycline
microspheres agssioifia 1uan oo Tu (A+B+C)

4l BOP wagdl bone loss 111131 b 1u.19n155n 9192875 Mechanical
debridement , polishing , Antiseptic cleansing , Systemic #3® Local antibiotic therapy 24U
Resective %130 Regenerative surgery 1Py NI Resective surgery IUﬂifﬁVi defect laimanglu
N19911 Regeneration (A+B+C+D)

awlunsdififdsnifien lensaudufionn1suin waedinig bone loss 11nA971 &%
YBIAIINENITINTHUD 1IN T explantation

o

‘é’ = U ‘ﬁl L ! ‘:’{
UBNIINUY QllLL‘LJ’JVINﬂWiiﬂH’]@U“]G’IW]E)bL‘Uu

nsdifidu peri-implant mucositis fuwamamsdnngad

@. Mechanical debridement oA N5k curette (Ti, carbon-fiber, plastic) #30
ultrasonic (polyether-etherketone coat tip)

. Adjunctive Antimicrobial @ A 14 $7 3 i U Mechanical debridement
TawnChlorhexidine (CHX) mouthrinse Jrrigation, gel

on. Locally delivered antibiotics LA tetracycline fiber ‘ﬁ”ﬂﬁﬂunm @0 U

LAIADYLD1DDN



. Systemic antibiotics ¥ n14 S31 AU Mechanical debridement L 8 LA &
Usvansamlunisandiuiude Tu peri-implant crevicular fluid lalA azithromycin oo mg/day 1Uu

L8N & WY

nsaifidy peri-implantitis fiuuamnanissnen feil
®. Non-surgical therapy

a. Mechanical debridement lauan 1514 Curette, low —abrasive amino-acid glycine
powder( biofilm removal without damage hard and soft tissue), ultrasonic
device with tip modification (carbon, silicone, plastic), Laser (Er:YAG 8811210
erbium-doped yttrium aluminium garnet laser 81319 57uA U diode laser Lay
phenothiazine chloride dye a11618 IR with e % hydrogenperoxide)

b. Adjunctive antimicrobials

c. Locally delivered antibiotics/systemic antibiotic

. Surgical therapy
a. Decontamination 819¥193875 mechanical, chemical %138 Laser
i. Mechanical town n1s5le curette, ultrasonic , air powder abrasive system
yhauaven sudinmsidainnnifendifidnuusiuigussdaduiiane
294 biofilm wazigedelsaldielvifssiniiienevainiu Benisian
Implantoplasty
ii. Chemical WialfiAnnng disinfection was decontamination fiRas Wi TeuA
MsY citric acid, hydrogen peroxide, chlorhexidine, saline
iii. Laser Lﬁa decontaminate Ra51nLsy Lo Er-YAG, CO, Laser
b. Surgical technique 9zfinsavilunsaifisnudie33 non-surgical luiléna Faiiisd
uAnsnafuMane SNl
i Access flap surgery Wun1siawmleniiieihide i lumanuazein waz
decontamination fiasniiien Tne3sdvinionsseiuaes soft tissue USLaal
souqinsnidiey welunsdifid bone loss seuRiTnfleuisndniion Tiuds
UInafidosnIsauals
ii. Apically positioned flap Hunisrinfiaiosuseiuvesionseusniiauunig
apical ¥"13571uAU implantoplasty LﬁlaiﬁLgaﬁiaﬂﬂiﬂLLﬁVf’WﬂDWZJ’dB@W@ hay
ampocket 50U I INABY wuzlunsdl suprabony defect TuuS i

nonesthetic area



®0

ii. Regenerative surgical technique %" Woniiwalunisiia re-osseointegration
v9R25 10 sy Taedin5ld graft sauivu Coronally positioned flap Lol
AUNT0AITEAUVRN tissue L3 lalliiAA Recession

T4lunsal circumferential defect wag intrabony defect
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ansathanufuaryszaunsaiildsuihuiannausuiuanssy silfaiansa
Snunftheldogaduszuuinndedu Wianssdnsnmlunisquadtisuasservudufuuinig deliiin
nsmaunmlsmeviamndulinmihvivaizediaus disnmenealifuyaainslumieny uaz
giaulaldsunsuteyasggnieadulunmunasgiuana
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