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AdentalimpiantcasewithaestheticsusingHAbonegraftfabricatedby

CAD／CAM based on CTsimulation
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Abstract

Adentalimplantcasewithbonedefectisshown．Thepatienthadabonedefectinbuccalsideof＃5and＃6

region．anaestheticarea．ThebonedefectvolumewasdeterminedbyCTsimulationdata．AHAbonegI・art

wasfabricated血omHAsinteredblockusingCAD／CAMtechnology．AnchoringtheHAbonegraftand

implantplacementwasperformedbytheguidedsurgerydesignedbythesameCTsimulationsoftware．

First，bonedefectregionandmissingteethwererecreatedintoidealformbywax－up，andaplastermodel

wasmatchedandtheboneaugmentationvolumenecessaryforthebonedefectregionandpreciseimplant

placementpositionweredesigned．Inordertoavoidthecontactofthebonegraftblockandtheimplant．

impLantaccessholesonthebonegraftblockweredesignedslightlybiggerthanthediameteroftheimplant．

Oneyearafterthesurgery言tsuccessfullymaintainsitsaestheticsandfunctionality．
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1，lntroduction

FordentaLimplantcaseswithbonedefect，an

autologousboneblockorGBRmethodusing

granularbonesubstituteandmultiplemembrane

arecommonlyused．Butitisd愉culttodesignthe

idealformpriortosurgeryespeciallymaeSthetic

areabecauseofthedi航cultiesinvoIvedinprediction

ofhard and softtissue volume and amountlossof

血egraftingmaterialovertime．

AlitHeingenuitywasgiventothedesigning

（JBio－Integ5：155－163，2015．）

procedureofboneaugmentationvolumedata

forHAbonegraftblockonsimulationsoHware

explainedinthispaper．Firstidealformwas

reproducedformemissingteethandbonedefect

regionwithwax－upforanimpLantcasewithbone

defectinlabialbuccalside，andaplastermodelwas

made．ThepLastermodelandsimulationsoftware

（SimPlant⑧manufacturedbyMaterialiseDental

Co．hereinafterSimPlant）dataofmesameregion

WerematChedandtheboneaugmentat10nVOlume

necessaryforthebonedefectareaandtheprecise

implantplacementpositionweredesigned．Figurel
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and2showtheCTimages．

Theimplantcaseinmisstudyhadabonedefectin

buccalsideof＃5and♯6I・egion，anaeStheticarea．

HAbonegraftwereanchoredandimpLantswere

placedbyguidedsurgery．
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Fig士MatchingtheCTdataandtheplastermodelonsimula－
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Fig．2：MatchingtheCTdataandtheplastermodelonsimula一

心onsoftware

と．Clinicalcase

l）Patient

Patient：32yearsoLdfemale

Firstvisit：July2012

Maincomplaint：Cosmeticdisturbancein＃5and

＃6

Preexistingcondition：N／A

FamilymedicaLhistory：N／A

Currentmedicalhistory：Tooth♯6wasextracted

bytheprimarycaredentistonemonthpriorto

hervisit．Shewantedimplanttreatmentandthe

∴156

JBb－hi匂g5．”I55－］63∠）0］5

prlmarydentistreferredhertoourclinic．

Currentstatus：Countenancewasbilaterally

symmetric．Horizontalandverticaldefectwas

observedin＃5and＃6．Severeverticaland

horizontalboneresorptionin＃6，Verticaland

horizontalboneresorptionin＃5wasobservedin

intraoralphotograph．CTimageshowsextraction

socketwithsevere bone defecton buccalsidein

＃6，andhorizontalbonedefectin＃5（Fig3，Fig4）

Fig．3：Interoralphotographatthe紅stmedicalexamination
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Fig．4：CTimagesattheflrStmedicaLsoftware

2）Treatmentpian

Theimplantcaseinthisstudyhadabonedefect

inbuccalsideof＃5and＃6regLOn，anaeSthetic

area．HAbonegraftblockwasanchoredand

implantswereplacedusingguidedsurgery・It

wasdesignedtouse止e五Xationpinholesto

anchorthebonegraftblockatthesametimeas

theimplantplacement．

（1）Aplastermodelofidealformofthebuccal

bonedefectregionandthemissingteethwas
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Fig．5：Designlngtheidealformof♯5and＃6bonedefectregion

withwax－upincludingsoftandhardtissuesontheinter一

〇ralmodelat thenrstvisit
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Fig．6：MatchingmeCTdataandwax－uppLastermodel

reproducedbywax－upandmatchedwiththe

simulationsoftwaredata．Implantplacement

positionwasdesignedinappropriatedirection

anddepth．Mucosalthicknesswasworkedout

bythediHerenceofmematchingdataagainst

theplastermodelof＃lland＃12andtheCT

dataofthebone surface．Mucosalthickness

wassubtractedfromthematchingdataand

theboneaugmentationvolumesurfacewas

setatthatposition（Fig5．Fig6）．Thebone

augmentationvolumewaspositionedlmm

awayfromimplantsotheydonotcontact

eachother（Fig7主TransitionalaLveolarbone

scaLLopedformfromtheadjacenttoothofthe

a惜ectedareawasglVen．Lastly五Ⅹationtack

holes（1．8mmindiameter）toanchorthebone

augmentationblockweredesigned（Fig8）．

（2）InthisstudyReplaceConicalSealImplant

Fig．7：Designlngtheboneaugmentationvolumeonsimulation

software
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Fig．8：Designlngtheboneaugmentationvolumeonsimulation

software

Systemanditsguidesystemmanufacturedby

Simplant㊥wereused．Thesameguidesystem

wasusedtodesignthe五Ⅹationtackholes

（1．5mmindiameter）roranchoringmebone

augmentat10nblock．DualTopAutoscrew

System（1．6mmindiameter）manufacturedby

ProSeedCo．wereusedasthe魚Xation screw

foranchoringtheboneaugmentationblock．

（3）Surgicalguideforanchoringthebone

augmentationblockandplacingimplantswas

designed．

（4）Resinbonedefectmodelandbone

augmentationmodelwithimplantplacement

positionand魚Xationtackholeforanchoring

theboneaugmentationblockontotheavailable

bonewereproducedbylaserbeamlithography

rapidprototypingme血od（Fig9）．After

COn五rmingtheaccuracy，themodelswere
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