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• Implant placement post extraction with simultaneous contour 
augmentation using GBR: When immediate, when early, when late?  

• CAD-CAM technology and zirconia: new opportunities for esthetic 
single-tooth restorations  

• Complex GBR pocedures  

• Prosthetic handling of compromised sites and extended edentulous 
spaces in the anterior maxilla  

• Surgical handling of esthetic implant failures  

• Pink ceramic to compensate peri-implant soft tissue deficiencies 
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• Short introduction 

• Treatment options: When immediate, when early, when late? 

• Long-term results of early implant placement with contour 
augmentation 

• Conclusions
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Implant Placement post Extraction

• This is today the most frequent indication for implant therapy 
‣ It makes up more than 70% of implants placed 

• Implant sites in the esthetic zone are demanding 
‣ Cat. A or Cat. C 

• The timing of the treatment is crucial 
‣ when to place and when to restore the implant
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• Teeth need to be extracted for various reasons 
‣ Teeth with endo and or perio lesions 
‣ Post-trauma teeth with root resorption or ankylosed in apical malposition 
‣ Baby teeth 

• The tooth extraction is the first step of the treatment planning

Patient

Surgical 
Approach

Bio- 
materials

Buser & Chen 2008

Implant 
Surgeon

Medical risk 
factors

Anatomic risk 
factors

Dental risk 
factors

Smoking

Early implant 
placement

Late implant 
placement

Immediate implant 
placement

Barrier 
Membrane

Implant type

Autografts

Allografts

Xenografts

•Good understanding of tissue biology 
‣Concept of biologic width 

Berglundh & Lindhe 1996, Cochran et al. 1997 Kan et al. 2003 

‣Hard and soft tissue alterations following extraction 
Schropp et al. 2003, Araujo et al. 2005a,b, Araujo et al. 2006a,b, Chappuis et al. 2013, Chappuis et al. 2015, Chen et al. 2016 

‣Biology of bone defects 
Schenk et al. 1994, Buser et al. 2009 

•Detailed esthetic risk assessment is mandatory   
Martin et al. 2006 

•Correct 3-D implant position must be achieved 
Buser et al. 2004 

•Facial contour augmentation with GBR is most often needed 
Buser et al. 2008 

•Primary wound closure to protect applied biomaterials

Surgical Recipe for successful Outcomes in Implant Esthetics
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Surgical Recipe for successful Outcomes in Implant Esthetics

What are our Patients asking for?

• Successful outcomes from an esthetic and functional point of view 
• Esthetic outcomes with long-term stability 
• A low risk of complications during healing and during function

 Primary Objectives of Implant Therapy

• The least number of surgical interventions 
• The least possible pain and morbidity 
• Short healing and overall treatment periods 
• Treatment with good cost-effectiveness

 Secondary Objectives of Implant Therapy
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Important Objectives of Implant Surgery

•Successful osseointegration in the right prosthetic 
position 
✓Restoration-driven implant placement  

•The implant must be completely imbedded in 
healthy bone 
✓Facial and oral bone walls should be at least 1 mm  

✓In case of a local bone deficiency –> GBR 

•The implant must be surrounded by healthy 
keratinized mucosa

The concept of the biologic width around dental implants

ca. 3.0 - 4.0 mm

5.0 - 6.0 mm

Berglundh, Lindhe: Dimension of the 
periimplant mucosa. Biological width 
revisited.  

 J Clin Periodontol 23:971-973, 1996 
Cochran, Hermann, Schenk, Higginbottom, 

Buser: Biologic width around titanium 
implants. A histometric analysis of the 
implanto-gingival junction around 
unloaded and loaded nonsubmerged 
implants in the canine mandible.  

 J Periodontol 68:186-198, 1997 
Kan, Rungcharassaeng, Umezu, Kois:  
 Dimensions of peri-implant mucosa: an 

evaluation of maxillary anterior single 
implants in humans.  

 J Periodontol 2003;74:557-562

• Prospective case series study in 39 patients with a single tooth extraction in the max 
• 2 CBCT’s at day 0 and after 8 weeks of soft tissue healing

Chappuis V, Engel O, Reyes M, Shahim K,  Nolte LP, Buser D: Ridge alterations post extraction 
in the esthetic zone: A 3D analysis with CBCT.  J Dent Res 92: 195S-201S, 2013

Thick wall phenotypeThin wall phenotype

Regression Analysis in Central Sites for Vertical Bone Loss

Chappuis et al. JDR 2013

Thin wall phenotype:
Median vertical bone loss

= 7.5 mm

Thick wall phenotype:
Median vertical bone loss

= 1.1 mm

• Examination of 125 Cone Beam Computed 
Tomographies (CBCT) in the anterior maxilla 

• 498 teeth were measured at two points:  

✓At the crest area (4 mm apical to the CEJ)  
✓ In the middle of the root

Braut V, Bornstein MM, Belser UC, Buser D: Thickness of the facial bone wall at teeth in 
the anterior maxilla – A radiographic study in 125 patients using Cone Beam 
Computed Tomography. Int J Periodont Rest Dent 31:125–131, 2011
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The anterior maxilla is dominated by thin wall phenotypes!
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2-wall Defect: 

Defect Regeneration very predictable and fast

Ridge Alterations following Extraction: Timing is crucial!!

Day 0 8 weeks > 6 months

18

Contour Augmentation with GBR

Surgical Concept 

• Autogenous bone chips to cover the exposed implant 
surface 
‣ To enhance new bone formation 
‣ To shorten healing periods 

• HA based filler as 2nd layer on the facial aspect 
‣ To improve & maintain the facial contour 

‣ Must be a low-substitution filler like DBBM 

• Resorbable collagen membrane 
‣ Acts as temporary barrier, keeps the fillers in place 
‣ No need for a 2nd open flap procedure 

• Primary wound closure 
‣ Protects biomaterials 

‣ 8 weeks of healing

Buser et al. 2004, Buser et al. IJPRD 2008

T O P I C S

• Short introduction 

• Treatment options: When immediate, when early, when late? 

• Long-term results of early implant placement with contour 
augmentation 

• Conclusions

Implant Placement post Extraction

0

Treatment Options

Immediate Implant 

Placement 

• Same day

Hammerle et al. IJOMI 2004 / Chen & Buser ITI Treatment Guide 3: 2008 / Chen et al. IJOMI 2009, Morton et al. IJOMI 2014

4-8 ws > 6 mos12-16 ws

Early Implant   
Placement 

• with soft tissue healing 
• 4-8 weeks

Early Implant   
Placement 

• with partial bone healing 
• 12-16  weeks

Late Implant   

Placement 
• Complete bone healing 

• > 6 months 
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Advances in biomaterials and clinical techniques
have facilitated significant expansion in the indi-

cations for dental implant therapy. In the beginning,
the replacement of already missing teeth, eg, in eden-
tulous patients, dominated daily practice. Today,
many patients present for treatment to replace teeth
that first need to be extracted before implants can be
placed. This provides clinicians with the opportunity
to decide on the timing of implant placement after
tooth extraction.1,2 This decision is critical, since it has
a significant influence on treatment outcome.2 A
recent systematic review of randomized controlled

trials (RCTs) identified only two studies of immediate
implants that fulfilled the inclusion criteria.3 Although
this review concluded that implants placed into fresh
or healing sockets was a viable treatment option,
more research was required.

The aim of this paper was to review the literature
pertaining to implants placed in postextraction sites,
and to identify the level of evidence and clinical out-
comes for the different time points of implant place-
ment following extraction.

MATERIALS AND METHODS

An electronic search of the dental literature using
PubMed was undertaken to identify papers pub-
lished in English between January 1990 and May
2008, using the following search terms: dental
implant, extraction, socket, immediate implant, immedi-
ate placement, delayed implant, delayed placement,
and late placement. A hand search of the following
journals was undertaken: Clinical Oral Implants
Research, International Journal of Oral & Maxillofacial
Implants, International Journal of Periodontics &
Restorative Dentistry, Journal of Periodontology, Journal
of Clinical Periodontology and Clinical Oral Implants

186 Volume 24, Supplement, 2009

1Senior Fellow, Periodontics, School of Dental Science, University
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2Professor and Chairman, Department of Oral Surgery and 
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This review paper is part of the Proceedings of the Fourth ITI Con-
sensus Conference, sponsored by the International Team for Implan-
tology (ITI) and held August 26–28, 2008, in Stuttgart, Germany.

Clinical and Esthetic Outcomes of Implants 
Placed in Postextraction Sites

Stephen T. Chen, BDS, MDSc, PhD1/Daniel Buser, DMD, Prof Dr Med Dent2

Purpose: The aim of this review was to evaluate the clinical outcomes for the different time points of
implant placement following tooth extraction. Materials and Methods: A PubMed search and a hand
search of selected journals were performed to identify clinical studies published in English that
reported on outcomes of implants in postextraction sites. Only studies that included 10 or more
patients were accepted. For implant success/survival outcomes, only studies with a mean follow-up
period of at least 12 months from the time of implant placement were included. The following out-
comes were identified: (1) change in peri-implant defect dimension, (2) implant survival and success,
and (3) esthetic outcomes. Results and Conclusions: Of 1,107 abstracts and 170 full-text articles con-
sidered, 91 studies met the inclusion criteria for this review. Bone augmentation procedures are effec-
tive in promoting bone fill and defect resolution at implants in postextraction sites, and are more
successful with immediate (type 1) and early placement (type 2 and type 3) than with late placement
(type 4). The majority of studies reported survival rates of over 95%. Similar survival rates were
observed for immediate (type 1) and early (type 2) placement. Recession of the facial mucosal margin
is common with immediate (type 1) placement. Risk indicators included a thin tissue biotype, a facial
malposition of the implant, and a thin or damaged facial bone wall. Early implant placement (type 2
and type 3) is associated with a lower frequency of mucosal recession compared to immediate place-
ment (type 1). INT J ORAL MAXILLOFAC IMPLANTS 2009;24(SUPPL):186–217

Key words: bone grafts, early implant placement, esthetics, immediate implant, implant survival 
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Mucosal Recession with Immediate Implants

Publication Year Frequency Remarks     

Lindebom et al. 2006
8.7% 

30.0%

Recession 1-2 mm 

Recession <1 mm

Chen et al. 2007 33.3% Recession at 6 mos

Kan et al. 2007

34.8% 

8.3% 

42.8 

100.0%

Recession  ≥ 1.5 mm 

V-shape defects 

U-shape defects 

UU-shape defects

Evans & Chen 2008

45.2% 

26.2% 

9.5% 

9.5%

total of recessions ≥ 0.5 mm 

Recession 0.5-1.0 mm 

Recession 1.0-1.5 mm 

Recession >1.5 mm

De Rouk et al. 2008
0.5 mm 

25%

mean Recession 

Recession ≥ 1.5 mm

Cordaro et al. 2009
44.8% 

13.8%

Recession 1.0 - 1.99 mm 

Recession ≥ 2 mm

50

Immediate Implants have a 20 to 30% risk of mucosal recession 

(> 1 mm), if 
applied without inclusion crite

ria
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Several CBCT Studies on Immediate Implants showed 
a significant Resorption of the Facial Bone Wall

Miyamoto et al., IJPRD 2011  57% without facial wall 
Benic et al., COIR 2012 36% without facial wall 

Kuchler et al. COIR 2015 24% without facial wall 

Vera et al. IJOMI 2012  46% without facial wall 
   1.7 mean vertical bone loss 

Roe et al. IJOMI 2012 0.9 mm mean vertical bone loss
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Vera C, De Kok IJ, Chen W, Reside G, Tyndall D, Cooper LF: Evaluation of Post-implant 
Buccal Bone Resorption Using Cone Beam Computed Tomography: A Clinical Pilot 
Study. Int J Oral Maxillofac Implants 27: 1249-57, 2012

Kan JYK, Rungcharassaeng K, Lozada JL, Zimmerman G: Facial Gingival Tissue Stability 
Following Immediate Placement and Provisionalization of MaxillaryAnterior Single Implants: 
A 2- to 8-Year Follow-up. Int J Oral Maxillofac Implants 26:179–187, 2011

• 35 patients with immediate implants were followed 
up to 8 years 

• Thin gingival biotypes showed an increased risk for 
mucosal recession 

• 3 Patienten requiered a resurgery to improve the 
anesthetic situation

Cosyn J, Eghbali A, Hermans A, Vervaecke S, De Bruyn H: A 5-year prospective study 
on singleimmediate implants in the aesthetic zone. J Clin Periodont 43:702, 2016

Background, Materials and Methods 

• Very serious and experienced group from the University of Gent 
• These are 5-year results of a prospective case series study with 

immediate implant placement with immediate restoration 
• Only patients with an intact facial bone wall were included 
• The defect space was grafted with DBBM 
• 1- and 3-year data has been published 
• The 5-year data was obtained from 17 patients

Results 

• 8 out of 17 patients developed an advanced mucosal recession of 
≥1.0 mm, three after the 3rd year.

Cosyn J, Eghbali A, Hermans A, Vervaecke S, De Bruyn H: A 5-year prospective study 
on singleimmediate implants in the aesthetic zone. J Clin Periodont 43:702, 2016
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• With immediate placement (type 1), a high level of clinical competence 
and experience in performing the treatment is needed 

• Careful case selection is required to achieve satisfactory esthetic 
outcomes.  

• The following clinical conditions should be satisfied: 
✓ Intact socket walls  
✓ Facial bone wall of at least 1 mm in thickness  
✓ Thick soft tissue biotype 
✓ No acute infection at the site  
✓ The availability of bone apical and palatal to the socket to provide 

primary stability 

ITI Treatment Guidelines (2013)

Flapless	immediate	implant	placement	with	immediate	restoration	(Drs.	Chen	&	Dickinson)

tommy
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Pilot Trial of 10 cases with the immediate-immediate Approach

• Very strict case selection for single tooth replacement 
✓ Only extraction sites with an intact facial bone wall und a thick wall 

phenotype 
✓ No acute infection or fistula 

• Immediate implant placement, flapless approach 

• Implant insertion with CAIS (computer-assisted implant surgery) 
✓ That should allow an optimal 3D implant position and axis 

• Internal grafting of the gap between the bone wall and the implant 
surface 
✓ Bone Ceramic as low-substitution filler 

• Immediate restoration with a single crown 
✓ No occlusal contact, the crown is just for smiling 
✓ Seals off the tissue defect in the crestal area

48-year old female, 
referred by dentist for extraction 15 and implant placement

Thick Wall Phenotype
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8 weeks post surgery

Implant Placement post Extraction

0

Treatment Options

Immediate Implant 

Placement 

• Same day

4-8 ws > 6 mos12-16 ws

Early Implant   
Placement 

• with soft tissue healing 
• 4-8 weeks

Early Implant   
Placement 

• with partial bone healing 
• 12-16  weeks

Late Implant   

Placement 
• Complete bone healing 

• > 6 months 

Hammerle et al. IJOMI 2004 / Chen & Buser ITI Treatment Guide 3: 2008 / Chen et al. IJOMI 2009, Morton et al. IJOMI 2014, Buser et al. 2017
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Buser, Chen, Weber, Belser: The Concept of Early Implant Placement following Single Tooth 
Extraction in the Esthetic Zone. Biologic Rationale and Surgical Procedures. 

    Int J Periodont Rest Dent 28: 440-451, 2008

•Paper of methodology 

•Clinical rationale for early implant placement 

•Case report with step-by-step procedure

Female Patient, age 73, former implant tx (>10 yrs), healthy, non-smoking

• The adjacent teeth are compromised with recessions  
• The facial bone wall is very thin and will be entirely resorbed within 2 weeks 
• The crest width, however, is more than 6 mm which will provide a 2-wall defect 
• This defect morphology is favorable for predictable contour augmentation

• Careful tooth extraction without flap elevation 
ü Degranulation 
ü Utilization of a collagen plug to stabilize the coagulum 

• A soft tissue graft with the punch technique is not used in standard cases 
• Goals of 4-8 weeks of healing 

ü Get an intact mucosa and increase the keratinized mucosa by 3-5 mm 
ü Let the bundle bone resorb during this healing period to go through the 

osteoclastic activity 
ü Get a spontaneous soft tissue thickening to get a thicker flap for surgery 
ü If present, infections and fistulas will clear

TAOi Annaul Congress 2017 with the B&B Team
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Chappuis, Engel, Reyes, Shahim, Katsaros, Buser:  Soft tissue alterations in esthetic post extraction 
sites - a 3D analysis J Dent Res 94 (Suppl): 187S-93S, 2015  
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• The spontaneous Soft Tissue 
Thickening is a clinical 
advantage 
➡ Thicker flap for implant 

surgery 
➡ Better vascularity of the 

flap 
➡ No need for Connective 

Tissue Grafting in routine 
cases

Chappuis, Engel, Reyes, Shahim, Katsaros, Buser:  Soft tissue alterations in esthetic post extraction 
sites - a 3D analysis J Dent Res 94 (Suppl): 187S-93S, 2015  
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Incision and Flap Designs for Single Tooth Gaps

Sulcular incision  
and triangular 

flap design

Papilla sparing incision 
and trapezoidal 

flap design

Sulcular incision  
and trapezoidal  

flap design

TAOi Annaul Congress 2017 with the B&B Team

Advantages 

• Papillae are not elevated 
ü Slightly less bone resorption at the 

crystal area of adjacent teeth 

Disadvantages 

• Small flap 
ü Vascularity reduced 

• With contour augmentation, the flap is 
too small 
ü High risk for scarring

Papilla sparing incision 
and trapezoidal 

flap design
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Advantages 

• Large flap 
ü Excellent vascularity 
ü Good coverage of contour 

augmentation 
Disadvantages 

• Two releasing incisions inside the 
esthetic frame 
ü Risk for visible scars 

• Papillae are elevated 
ü Light resorption of bone due to 

surgical trauma

Sulcular incision  
and trapezoidal  

flap design

TAOi Annaul Congress 2017 with the B&B Team

Advantages 
• Large flap 

ü Excellent vascularity 
ü Good coverage of contour 

augmentation 

• Only one releasing incision outside the 
esthetic frame 
ü Minimal risk for disturbing scar 

Disadvantages 

• Papillae are elevated 
ü Light resorption of bone due to 

surgical trauma

Sulcular incision  
and triangular 

flap design

TAOi Annaul Congress 2017 with the B&B Team
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Contour Augmentation with GBR

Surgical Concept since 1998 

• Autogenous bone chips to cover the exposed implant 
surface 
‣ To enhance new bone formation 

‣ To shorten healing periods 

• HA based filler as 2nd layer on the facial aspect 
‣ To improve & maintain the facial contour 
‣ Must be a low-substitution filler like DBBM 

• Resorbable collagen membrane 
‣ Acts as temporary barrier, keeps the fillers in place 
‣ No need for a 2nd open flap procedure 

• Primary wound closure 
‣ Protects applied biomaterials 
‣ 8 weeks of healing

Buser et al. 2004, Buser et al. IJPRD 2008
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• Bone fillers support the collagen 
membrane 

• Autografts accelerate new bone 
formation in the defect area 

• DBBM increases the augmentation 
volume and provides better volume 
stability due to their low substitution rate

Why this combination of autogenous bone chips and DBBM (Bio-Oss®)?
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% new Bone

Auto TCPDBBM

0

20

40

60

2w 4w 8w 2w 4w 8w 2w 4w 8w

% Filler

Auto TCPDBBM

Jensen, Broggini, Hjørting-Hansen, Schenk, Buser: Bone healing and graft resorption of autografts, 
anorganic bovine bone and β-TCP. Clin Oral Impl Res 17:237-243, 2006  

Jensen SS, Bornstein MM, Dard M, Bosshardt D, Buser D: Comparative study of biphasic calcium 
phosphates with different HA/TCP ratios in mandibular bone defects. A long-term histomorphometric 
study in minipigs. J Biomed Mater Res B 90:171-181, 2009

Osteogenic Potential Substitution Rate – Volume Stability
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The Important Role of Autogenous Bone Chips

• 22-year old female patient, healthy, non-smoking 
• Patient had a dental trauma with tooth 11, which was then crowned 
• Now, tooth 11 is cuasing problem and has increased probing depth

user
註解
technical having two phases



• The provided 3D radiograph show the bone resorption on the facial aspect 
• No new CBCT was taken 
• It was agreed to remove the tooth for an implant borne single crown

• The post extraction healing was delayed, no alveolitis 
• Last week, we took a CBCT to document the local anatomy

2 weeks post extraction

• The CBCT shows in all details the anatomic situation

• The bone height at adjacent teeth is good 
• The crest width excellent

user
註解
公文，文件2. 證件，單據



• As expected, the facial wall is resorbed and will be regeneretad with 
contour augmentation 

• Now, the patient has a thick soft tissue flap

• 8 weeks post extraction 
• We still a small invagination of 2 mm

user
註解
入套；套入部分2. 【醫】腸套疊
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Cell Biology Research on Bone Conditioned Medium:  
Most interesting Data!

Miron, Hedbom, Saulacic, Zhang, Sculean, Bosshardt, Buser: Osteogenic potential of autogenous bone grafts harvested with four different 
surgical techniques. J Dent Res 90: 1428-1433, 2011 

Miron, Gruber, Hedbom, Saulacic, Zhang, Sculean, Bosshardt, Buser: Impact of bone harvesting techniques on cell viability and the release of 
growth factors of autografts. Clin Implant Dent Relat Res 15: 481-89, 2013 

Kuchler, Schmid, Buser, Gruber: The shape of a bone scraper: an in vitro pilot study using porcine bone chips.  Int J Oral Maxillofac Surg 43: 
879, 2014 

Caballé-Serrano, Bosshardt, Buser, Gruber: Proteomic Analysis of Porcine Bone-Conditioned Medium. J Oral Maxillofac Implants 29:1208, 2014 
Peng, Nemec, Brolese, Bosshardt, Schaller, Buser, Gruber: Bone-conditioned medium inhibits osteogenic and adipogenic differentiation of 

mesenchymal cells In vitro. Clin Implant Dent Rel Res 17:938-49, 2015   
Caballé-Serrano, Sawada, Schuldt Filho, Bosshardt, Buser, Gruber: Bone conditioned medium: preparation and bioassay. J Vis Exp. 8;

(101):e52707, 2015 
Zimmermann, Caballé-Serrano, Bosshardt, Ankersmit, Buser, Gruber: Bone-conditioned medium changes gene expressiopn in bone-derived 

fibroblasts. Int J Oral Maxillofac Implants. 30:953-958, 2015 
Brolese, Buser, Kuchler, Schaller, Gruber: Human bone chips release of sclerostin and FGF-23 into the culture medium: an in vitro pilot study. 

Clin Oral Implants Res 26:1211-4, 2015 
Caballé-Serrano, Schuldt Filho, Bosshardt, Gargallo-Albiol, Buser, Gruber: Conditioned medium from fresh and demineralized bone enhances 

osteoclastogenesis in murine bone marrow. Clin Oral Implants Res. 27:226-32, 2016 
Caballé-Serrano, Fujioka-Kobayashi, Bosshardt, Buser,  Miron: Pre-coating deproteinized bovine bone mineral (DBBM) with bone-conditioned 

medium (BCM) improves osteoblast migration, adhesion and differentiation in vitro. Clin Oral Investig. 20:2507-2513, 2016 
Fujioka-Kobayashi M, Caballé-Serrano J, Bosshardt, Gruber, Buser, Miron: Bone conditioned media (BCM) improves osteoblast adhesion and 

differentiation on collagen barrier membranes. BMC Oral Health. 17:7, 2016 
Caballé-Serrano, Sawada, Miron, Bosshardt, Buser, Gruber: Collagen barrier membranes adsorb growth factors liberated from autogenous 

bone chips. Clin Oral Implants Res. 28: 236-241, 2017

Miron, Gruber, Hedbom, Saulacic, Zhang, Sculean, Bosshardt, Buser: 
Impact of bone harvesting techniques on cell viability and the release of growth factors of 

autografts. Clin Implant Dent Relat Res 15: 481-89, 2013

• Biomaterials can be incubated with 
BCM to emulate a clinical scenario, in 
which autogenous bone chips would 
be combined with a xenograft 

• Xenograft plus BCM increased 
migration, adhesion and mineralization 
capacity of pre-osteoblasts 

• Natural collagen barrier membranes 
retain growth factors liberated from 
autogenous bone grafts Xenograft

Control BCM

Caballé-Serrano, Fujioka-Kobayashi, Bosshardt, Buser, Miron: Pre-coating deproteinized bovine bone 
mineral (DBBM) with bone-conditioned medium (BCM) improves osteoblast migration, adhesion and 
differentiation in vitro. Clin Oral Investig. 20:2507-13, 2016 

Caballé-Serrano, Sawada, Miron, Bosshardt, Buser, Gruber: Collagen barrier membranes adsorb growth 
factors liberated from autogenous bone chips. Clin Oral Implants Res. 28: 236-241, 2017
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user
註解
豬的

user
註解
鼠科的；鼠科動物傳播的

user
註解
. 吸收（水、氣、光、熱等）2. 合併；吞併；同化3. 吸引（注意力、精力等

user
註解
孵卵，孵化2. 溫育；培養3. 醞釀；逐漸發展

user
註解
模擬；仿真

user
註解
解放，使獲自由[（+from）]2. 【化】釋放3. 【俚】（尤指戰時）劫掠；偷
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Corono-apicallyMesio-distally Oro-facially

Buser, Martin, Belser: Optimizing esthetics for implant restorations in the anterior maxilla: 
Anatomic and surgical considerations.  

 Int J Oral Maxillofac Implants 19 (Suppl 1): 43, 2004 

= Comfort zone

= Danger zone

TAOi Annaul Congress 2017 with the B&B Team

• Implant platform must be located in the comfort zones 
• The comfort zones are defined in a 3 dimensions: mesio-distally, corono-apically, and oro-

facially 
• If present, the bone defect on the facial bone wall must have a 2-wall anatomy

Implant placement in a correct 3D position 

Buser, Martin, Belser IJOMI 2004 

TAOi Annaul Congress 2017 with the B&B Team
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Clinical Advantages of Collagen Membranes (Bio-Gide®)

• Hydrophilic and easy to apply è Very user friendly 
• Temporary barrier function and wound draping effect è Keeps bone fillers in place 
• Bioabsorbable è No need for membrane removal, no 2nd open flap procedure

Hürzeler, Kohal, Naghshbandi, Mota, Conradt, Hutmacher, Caffesse: 
Evaluation of a new bioresorbable barrier to facilitate guided bone 
regeneration around exposed implant threads. An experimental 
study in the monkey. Int J Oral Maxillofac Surg. 27:315-20, 1998 

von Arx, Broggini, Jensen, Schenk, Buser: Membrane durability and 
tissue response to prototype collagen barrier membranes: a 
histologic study in the rabbit calvaria.  Int J Oral Maxillofac Implants 
20:843-853, 2005

• Non-crosslinkes collagen membranes are biocompatible 
and well tolerated by the tissues 

• The membrane must be supported by an appropriate filler 
to avoid a collapse 

• The barrier function only lasts 6-8 weeks

Advantages of collagen membranes

è The membrane is easy to handle due to its hydrophilic 
nature 

è In routine cases, no need for fixation pins 
è Low complication rate 
è No need for a 2nd open flap procedure to remove the 

membrane

2 weeks

6 weeks

12 weeks
von Arx et al. 2005
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Tension-free Primary Wound Closure

• Flap mobilization with periosteal incision and coronal displacement è Avoid flap tension 
• Primary wound closure è Submerged membrane and augmentation material 
• Most important advantage è A successful regenerative outcome is more predictable
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Loading Protocols in Implant Dentistry

0 >2 mos

Immediate Loading 

• Within 1 week

Early Loading 

• 1-8 weeks of healing
Conventional Loading 
• >2 months of healing

8 weeks

GBR sites

TAOi Annaul Congress 2017 with the B&B Team
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2017: 2 yrs
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Case analysis

• Patient had a flap-less extraction 

• 2 months of soft tissue healing 

• Pat had one open flap surgery to perform implant 
placement with Contour Augmentation 

• 8 weeks of healing 
• Reopening with a punch 

• No bone graft harvesting at the chin/retromolar 

• No CT grafting due to a thick flap 
• Low risk of complication as documented by several 

studies 
• Excellent long-term stability of the facial bone wall

TAOi Annaul Congress 2017 with the B&B Team

tommy
註解
 非常恰當地; 適時地; 立即2. 熟練地; 滾瓜爛熟地
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2012/03: 3 Years
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2016: 7 Years (Implant 21)
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2005: Single tooth gap in a young female, post-trauma situation 

TAOi Annaul Congress 2017 with the B&B Team
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2006
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2017: 12 yrs
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2017: 12 yrs

0

Treatment Options

Immediate Implant 

Placement 

• Same day

4-8 ws > 6 mos12-16 ws

Early Implant   
Placement 

• with soft tissue healing 
• 4-8 weeks

Early Implant   
Placement 

• with partial bone healing 
• 12-16  weeks

Late Implant   

Placement 
• Complete bone healing 

• > 6 months 

Implant Placement post Extraction

Hammerle et al. IJOMI 2004 / Chen & Buser ITI Treatment Guide 3: 2008 / Chen et al. IJOMI 2009, Morton et al. IJOMI 2014, Buser et al. 2017

TAOi Annaul Congress 2017 with the B&B Team

• In cases, when bone lesions do not allow 
sufficient primary implant stability 
ü Periapical pathologies 

• In sites without risk for buccal flattening within 4 
months 
ü First molars in the mandible or maxilla 
ü To wait 3-4 months often allows implant 

placement without bone grafting procedures 
(–> reduction of cost)

Early Implant Placement (Type 3)

Implant Placement post Extraction

TAOi Annaul Congress 2017 with the B&B Team



0

Treatment Options

Immediate Implant 
Placement 

• Same day

4-8 ws > 6 mos12-16 ws

Early Implant   
Placement 

• with soft tissue healing 

• 4-8 weeks

Early Implant   
Placement 

• with partial bone healing 

• 12-16  weeks

Late Implant   
Placement 

• Complete bone healing 
• > 6 months 

Implant Placement post Extraction

Hammerle et al. IJOMI 2004 / Chen & Buser ITI Treatment Guide 3: 2008 / Chen et al. IJOMI 2009, Morton et al. IJOMI 2014, Buser et al. 2017

CE Course in Montevideo – Nov 18, 2013

• If these conditions are not met, Type 1 implant placement is not 
recommended.  

• The above mentioned pre-conditions for immediate placement (type 1) 
are rarely present. Thus, early implant placement (type 2) is the option of 
choice in most instances. If, however, it is anticipated that primary 
stability cannot be achieved, the post-extraction healing period should 
be extended.  

• Ridge preservation/augmentation procedures may be considered when 
implant placement needs to be delayed for patient or site related 
reasons.  

ITI Treatment Guidelines (2013)

What about Ridge Preservation Techniques

• Socket grafting for ridge preservation is well documented today 
• However, there is no need for ridge preservation, when early implant 

placement is feasible 

• Socket grafting requires at least 4 to 6 months of healing to get a good 
osseous healing 
✓ That's not attractive for patients in routine situations 

• Socket grafting is done with a low-substitution bone filler 
✓ BioOss collagen

Socket grafting 16 w (n=28)
deproteinized bovine bone mineral made it

possible to preserve most of the dimension of

ridge. In a systematic review on ridge preser-

vation after tooth extraction, Vignoletti et al.

(2012) concluded that socket grafting with

biomaterial may result in less vertical and

horizontal contraction of the bone crest, but

also that there is no clear guideline supported

by scientific evidence to indicate the type of

biomaterial to be used.

The aim of this study in man was to evalu-

ate dimensional alterations of the edentulous

site that occurred during a 4-month period

healing following tooth extraction. A compar-

ison was made between sites that were

grafted with Bio-Oss! Collagen and non-

grafted control sites.

Material and methods

The study was performed in accordance with

the ethical principles expressed in the Decla-

ration of Helsinki and was approved by the

human review board at the State University

of Maringa, Paran!a, Brazil.

Twenty-eight subjects selected at the clinic

of the Department of Dentistry at the State

University of Maringa, Paran!a, Brazil and

scheduled for tooth extraction and implant

supported restorations in the maxilla were

included. The patients were between 21 and

54 years of age, did not suffer from systemic

disease, and were not taking drugs influenc-

ing bone metabolism. Each patient contrib-

uted with one tooth (extraction) site. The

indications for tooth extraction included car-

ies and tooth fracture. Furthermore, teeth

with marginal bone loss (bone level ≥ 3 mm

from the cemento-enamel junction) and/or

exhibited acute periapical lesions were not

included in the study. The sample included

13 maxillary incisors and canines and 15 pre-

molars.

Flapless tooth extraction was performed

mainly with the use of peritomes and eleva-

tors. Care was taken not to sever the buccal

and palatal bone plates. The inner wall of the

gingiva was carefully eliminated with micro-

scissors. The soft tissue in the socket was

gently removed with the use of curettes. A

randomization schedule was designed to

ensure balanced distribution between test

and control treatments. The treatment code

was available in closed envelopes. The enve-

lopes were sealed, handled, and opened by a

collaborator not involved in the study.

In the test group patients, Bio-Oss! Colla-

gen (Geistlich Pharma, Wolhusen, Switzer-

land) was placed in the fresh extraction

socket (Fig. 1a–c) that subsequently was cov-

ered with a soft tissue graft. This graft that

was about 2 mm thick was retrieved from

the palatal mucosa of the premolar region.

Soft tissue sampling was performed with the

use of a punch and the graft adjusted to fit

the size of the socket entrance. The soft tis-

sue graft was stabilized with single inter-

rupted sutures (Fig. 2). The sutures were

removed after 10 days. In the control group

patients, no hard or soft tissue graft was

placed in the extraction wound. Systemic

antibiotics (amoxicillin 500 mg; Amoxil!

GlaxoSmithKline; Sao Paulo, Brazil) were

administered three times per day during the

first week after surgery. In addition, the

patients were asked to avoid mechanical

tooth cleaning during the first 2 weeks post-

surgery but to rinse, twice daily, with an

0.12% solution of chlorhexidine (Periogard!,

Colgate Palmolive Ind!ustria e Com!ercio

LTDA, Sao Paulo, Brazil).

Radiographic examination was performed

immediately after tooth extraction and

socket treatment and was repeated after

4 months of healing. During the radiographic

examination, the patient was placed in a

cephalostat. Cone beam computed tomo-

grams (CBCT scans) were produced by the

use of an iCAT! unit (Imaging Sciences

International Inc., Hatfield, PA, USA). The

images were acquired by means of the iCAT!

software and processed by a computer. Acquisi-

tion was performed (with volumetric dimen-

sion of 6 9 17 cm) for 40 s with the iCAT!

tomography acquisition protocol; voxel size:

0.2 mm, gray scale: 14 bits, focal spot: 0.5 mm,

image detector: amorphous silicon flat panel,

image acquisition: single 361 rotation.

In the radiographic procedure, the center

(in the mesio-distal direction) of the fresh

extraction socket was identified and an image

(CBCT scan) representing the buccal-palatal

plane was produced (Fig. 3). The radiopaque

cortical lines that were in continuity with

the corresponding structure in the basal bone

were considered to represent the buccal and

(a)

(b)

(c)

Fig. 1. Clinical photograph illustrating an extraction

site in the anterior maxilla (a) that was grafted with

Bio-Oss! Collagen (b) and covered with a soft tissue

graft (c) sampled from the palate.

Fig. 2. The soft tissue graft was stabilized with inter-

rupted sutures.

Fig. 3. Cone beam computed tomograms scan immedi-

ately after the placement of the graft at baseline. Note

the presence of the graft in the socket.
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Control
palatal socket walls. The DICOM! data gen-

erated by the iCAT! unit were transferred to

a volumetric imaging software (InVivoDental

5.0, Anatomage, San Jose, CA, USA) in which

the image analyses were carried out.

The following landmarks were identified

(Fig. 4):

1. The apical extension of the alveolar ridge

was identified by a line (a-line) crossing

the apex of the socket, and that was per-

pendicular to a bisector (BIS) that divided

the image of the socket into one buccal

and one palatal portion

2. The coronal extension of the alveolar

ridge was identified by a line that con-

nected the buccal and palatal crests (BC-

PC line).

The following dimensions were measured:

3. The height of the buccal and palatal bone

walls was determined by measuring in

perpendicular direction the vertical dis-

tance between the a-line and BC and PC

4. The profile of the alveolar process (ridge),

in the test group including the peripheral

portion of the graft, was outlined, and the

area measured (area mm2) with the use of

a cursor.

After 4 months of healing, a new radio-

graphic examination was performed in the

manner identical to the one described above

and the measurements repeated.

A specialist in oral radiology (JS) who was

unaware of the treatment protocol performed

all measurements.

Mean values and standard deviations (SD)

were calculated for each dimension assessed

in the two treatment groups. Differences

between groups were determined with the

use of the Wilcoxon rank-sum test.

The errors inherent in the linear and cross-

sectional measurements (baseline and

4 months) were determined by the radiologist

(JS) who repeated (93) assessments made in

CBCT scans from three different patients.

The standard deviation of (i) the linear mea-

surements was 0.3 mm, and (ii) the cross-sec-

tional measurement was 3.0 mm2.

The sample size was calculated based on

the mean (SD) cross-sectional area of the

ridge following 4 months of healing. The data

were derived from the first 18 patients that

were included in the current study. The BioE-

stat 5.3 software (Instituto de Desenvolvi-

mento Sustent!avel Mamirau!a, Tef!e, Brazil)

was used to determine the sample size calcu-

lation to obtain power 80% and a = 0.05.

Results

The test group comprised seven maxillary

incisors/canines and seven premolars. The

control group included six maxillary incisors/

canines and eight premolars. Healing follow-

ing tooth extraction was in all but one

patient uneventful. At suture removal, it was

observed that in one patient of the test group,

the soft tissue graft was necrotic and had to

be removed. The exposed wound surface was

irrigated with chlorhexidine (Periogard!, Col-

gate Palmolive, Sao Paulo, Brazil). The ridge

of the remaining 27 sites was at 10 days cov-

ered by a slightly inflamed mucosa.

After 4 months of healing, all 28 extraction

sites were covered by an apparently non-

inflamed keratinized ridge mucosa. In most

but not all test group patients, the outline of

the soft tissue graft could be identified.

Radiographs

In both the test and control group, the height

of bone plates during healing was markedly

reduced. In the test group, but not in the con-

trols, the overall dimension of the cross-sec-

tional area of the ridge was maintained

between baseline and 4 months. CBCT scans

from the test group, baseline and 4 months,

are presented in Figs 3 and 5 (test).

Radiographic measurements

Buccal and palatal bone walls (plates)

At baseline (Table 1), the height of the

buccal bone and palatal bone walls was

9.8 ! 2.1 mm and 9.6 ! 1.9 mm, respec-

tively. The corresponding dimensions in the

control group were 9.4 ! 1.6 mm (buccal)

and 9.3 ! 2.6 mm (palatal). There was no sta-

tistically significant difference between the

test and controls with respect to the height

of the socket walls.

After 4 months of healing, the buccal bone

walls had become markedly reduced in both

the test and the control group (Table 1).

Thus, at this interval, the buccal bone wall

was 5.6 ! 2.6 mm in the test group and in

5.8 ! 2.2 mm the control group. In other

words, between baseline and 4 months, the

height of the buccal bone wall had been

reduced with 41% (test group) and 36% (con-

trol group). These reductions were statisti-

cally significant (test: P = 0.0004; control:

P = 0.0003). There was, however, no differ-

ence between the two treatment groups with

respect to diminution of the buccal bone

wall.

The results from the measurements of the

buccal bone plate in the entire sample (test

and control sites collapsed) showed that the

loss of height was 4.9 ! 3.1 mm at the ante-

rior sites and 3.1 ! 3.2 mm at the premolars

sites. For the palatal bone plate, the corre-

sponding values were 1.6 ! 2.0 (anterior

sites) and 1.3 ! 2.4 (posterior sites).

The height of palatal bone wall was at

4 months 7.9 ! 1.9 mm (test group) and

7.9 ! 2.4 mm (control group). Thus, between

baseline and 4 months, the height of the pal-

atal bone wall was reduced with about 13%

in both test and control groups. These reduc-

tions were not statistically significant.

Fig. 4. Schematic drawing illustrating the various land-

marks that were used for the measurements in the cone

beam computed tomograms scans. A-line = apical

extension of the alveolar ridge; BC = buccal crest;

PC = palatal crest; B height = height of buccal bone

plate; and P height = height of palatal bone plate.

Fig. 5. Cone beam computed tomograms scan obtained

after 4 months of healing from the site illustrated in

Figure 3. Note that the height of the buccal bone plate

was markedly reduced during healing, but also that the

graft became well incorporated in the residual ridge.
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deproteinized bovine bone mineral made it

possible to preserve most of the dimension of

ridge. In a systematic review on ridge preser-

vation after tooth extraction, Vignoletti et al.

(2012) concluded that socket grafting with

biomaterial may result in less vertical and

horizontal contraction of the bone crest, but

also that there is no clear guideline supported

by scientific evidence to indicate the type of

biomaterial to be used.

The aim of this study in man was to evalu-

ate dimensional alterations of the edentulous

site that occurred during a 4-month period

healing following tooth extraction. A compar-

ison was made between sites that were

grafted with Bio-Oss! Collagen and non-

grafted control sites.

Material and methods

The study was performed in accordance with

the ethical principles expressed in the Decla-

ration of Helsinki and was approved by the

human review board at the State University

of Maringa, Paran!a, Brazil.

Twenty-eight subjects selected at the clinic

of the Department of Dentistry at the State

University of Maringa, Paran!a, Brazil and

scheduled for tooth extraction and implant

supported restorations in the maxilla were

included. The patients were between 21 and

54 years of age, did not suffer from systemic

disease, and were not taking drugs influenc-

ing bone metabolism. Each patient contrib-

uted with one tooth (extraction) site. The

indications for tooth extraction included car-

ies and tooth fracture. Furthermore, teeth

with marginal bone loss (bone level ≥ 3 mm

from the cemento-enamel junction) and/or

exhibited acute periapical lesions were not

included in the study. The sample included

13 maxillary incisors and canines and 15 pre-

molars.

Flapless tooth extraction was performed

mainly with the use of peritomes and eleva-

tors. Care was taken not to sever the buccal

and palatal bone plates. The inner wall of the

gingiva was carefully eliminated with micro-

scissors. The soft tissue in the socket was

gently removed with the use of curettes. A

randomization schedule was designed to

ensure balanced distribution between test

and control treatments. The treatment code

was available in closed envelopes. The enve-

lopes were sealed, handled, and opened by a

collaborator not involved in the study.

In the test group patients, Bio-Oss! Colla-

gen (Geistlich Pharma, Wolhusen, Switzer-

land) was placed in the fresh extraction

socket (Fig. 1a–c) that subsequently was cov-

ered with a soft tissue graft. This graft that

was about 2 mm thick was retrieved from

the palatal mucosa of the premolar region.

Soft tissue sampling was performed with the

use of a punch and the graft adjusted to fit

the size of the socket entrance. The soft tis-

sue graft was stabilized with single inter-

rupted sutures (Fig. 2). The sutures were

removed after 10 days. In the control group

patients, no hard or soft tissue graft was

placed in the extraction wound. Systemic

antibiotics (amoxicillin 500 mg; Amoxil!

GlaxoSmithKline; Sao Paulo, Brazil) were

administered three times per day during the

first week after surgery. In addition, the

patients were asked to avoid mechanical

tooth cleaning during the first 2 weeks post-

surgery but to rinse, twice daily, with an

0.12% solution of chlorhexidine (Periogard!,

Colgate Palmolive Ind!ustria e Com!ercio

LTDA, Sao Paulo, Brazil).

Radiographic examination was performed

immediately after tooth extraction and

socket treatment and was repeated after

4 months of healing. During the radiographic

examination, the patient was placed in a

cephalostat. Cone beam computed tomo-

grams (CBCT scans) were produced by the

use of an iCAT! unit (Imaging Sciences

International Inc., Hatfield, PA, USA). The

images were acquired by means of the iCAT!

software and processed by a computer. Acquisi-

tion was performed (with volumetric dimen-

sion of 6 9 17 cm) for 40 s with the iCAT!

tomography acquisition protocol; voxel size:

0.2 mm, gray scale: 14 bits, focal spot: 0.5 mm,

image detector: amorphous silicon flat panel,

image acquisition: single 361 rotation.

In the radiographic procedure, the center

(in the mesio-distal direction) of the fresh

extraction socket was identified and an image

(CBCT scan) representing the buccal-palatal

plane was produced (Fig. 3). The radiopaque

cortical lines that were in continuity with

the corresponding structure in the basal bone

were considered to represent the buccal and

(a)

(b)

(c)

Fig. 1. Clinical photograph illustrating an extraction

site in the anterior maxilla (a) that was grafted with

Bio-Oss! Collagen (b) and covered with a soft tissue

graft (c) sampled from the palate.

Fig. 2. The soft tissue graft was stabilized with inter-

rupted sutures.

Fig. 3. Cone beam computed tomograms scan immedi-

ately after the placement of the graft at baseline. Note

the presence of the graft in the socket.
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deproteinized bovine bone mineral made it

possible to preserve most of the dimension of

ridge. In a systematic review on ridge preser-

vation after tooth extraction, Vignoletti et al.

(2012) concluded that socket grafting with

biomaterial may result in less vertical and

horizontal contraction of the bone crest, but

also that there is no clear guideline supported

by scientific evidence to indicate the type of

biomaterial to be used.

The aim of this study in man was to evalu-

ate dimensional alterations of the edentulous

site that occurred during a 4-month period

healing following tooth extraction. A compar-

ison was made between sites that were

grafted with Bio-Oss! Collagen and non-

grafted control sites.

Material and methods

The study was performed in accordance with

the ethical principles expressed in the Decla-

ration of Helsinki and was approved by the

human review board at the State University

of Maringa, Paran!a, Brazil.

Twenty-eight subjects selected at the clinic

of the Department of Dentistry at the State

University of Maringa, Paran!a, Brazil and

scheduled for tooth extraction and implant

supported restorations in the maxilla were

included. The patients were between 21 and

54 years of age, did not suffer from systemic

disease, and were not taking drugs influenc-

ing bone metabolism. Each patient contrib-

uted with one tooth (extraction) site. The

indications for tooth extraction included car-

ies and tooth fracture. Furthermore, teeth

with marginal bone loss (bone level ≥ 3 mm

from the cemento-enamel junction) and/or

exhibited acute periapical lesions were not

included in the study. The sample included

13 maxillary incisors and canines and 15 pre-

molars.

Flapless tooth extraction was performed

mainly with the use of peritomes and eleva-

tors. Care was taken not to sever the buccal

and palatal bone plates. The inner wall of the

gingiva was carefully eliminated with micro-

scissors. The soft tissue in the socket was

gently removed with the use of curettes. A

randomization schedule was designed to

ensure balanced distribution between test

and control treatments. The treatment code

was available in closed envelopes. The enve-

lopes were sealed, handled, and opened by a

collaborator not involved in the study.

In the test group patients, Bio-Oss! Colla-

gen (Geistlich Pharma, Wolhusen, Switzer-

land) was placed in the fresh extraction

socket (Fig. 1a–c) that subsequently was cov-

ered with a soft tissue graft. This graft that

was about 2 mm thick was retrieved from

the palatal mucosa of the premolar region.

Soft tissue sampling was performed with the

use of a punch and the graft adjusted to fit

the size of the socket entrance. The soft tis-

sue graft was stabilized with single inter-

rupted sutures (Fig. 2). The sutures were

removed after 10 days. In the control group

patients, no hard or soft tissue graft was

placed in the extraction wound. Systemic

antibiotics (amoxicillin 500 mg; Amoxil!

GlaxoSmithKline; Sao Paulo, Brazil) were

administered three times per day during the

first week after surgery. In addition, the

patients were asked to avoid mechanical

tooth cleaning during the first 2 weeks post-

surgery but to rinse, twice daily, with an

0.12% solution of chlorhexidine (Periogard!,

Colgate Palmolive Ind!ustria e Com!ercio

LTDA, Sao Paulo, Brazil).

Radiographic examination was performed

immediately after tooth extraction and

socket treatment and was repeated after

4 months of healing. During the radiographic

examination, the patient was placed in a

cephalostat. Cone beam computed tomo-

grams (CBCT scans) were produced by the

use of an iCAT! unit (Imaging Sciences

International Inc., Hatfield, PA, USA). The

images were acquired by means of the iCAT!

software and processed by a computer. Acquisi-

tion was performed (with volumetric dimen-

sion of 6 9 17 cm) for 40 s with the iCAT!

tomography acquisition protocol; voxel size:

0.2 mm, gray scale: 14 bits, focal spot: 0.5 mm,

image detector: amorphous silicon flat panel,

image acquisition: single 361 rotation.

In the radiographic procedure, the center

(in the mesio-distal direction) of the fresh

extraction socket was identified and an image

(CBCT scan) representing the buccal-palatal

plane was produced (Fig. 3). The radiopaque

cortical lines that were in continuity with

the corresponding structure in the basal bone

were considered to represent the buccal and
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(c)

Fig. 1. Clinical photograph illustrating an extraction

site in the anterior maxilla (a) that was grafted with

Bio-Oss! Collagen (b) and covered with a soft tissue

graft (c) sampled from the palate.

Fig. 2. The soft tissue graft was stabilized with inter-

rupted sutures.

Fig. 3. Cone beam computed tomograms scan immedi-

ately after the placement of the graft at baseline. Note

the presence of the graft in the socket.
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Dimensional Ridge Alterations

Araújo et al 2014

(i) the long axis of the root (r–r) was

determined,

(ii) a line connecting
BC and LC repre-

sented the marginal bord
er,

(iii) a line (a–a), perpen
dicular to r–r, at

the level of A represented
the apical

border and

(iv) the outer profile of the buccal and

lingual bone walls constituted
the

lateral borde
rs.

Furthermore, the vertical distance be-

tween A and the base of the mandible

(BM) was determined. The image of the

alveolar proc
ess at the tooth site was sub-

sequently divided into three equally high

portions: ap
ical, middle and coronal. Th

e

cross-section
area occupie

d by each portion

was measured with a cursor and expressed

in mm
2.

In order to estimate the size
of the cross-

section area of the ed
entulous dis

tal portion

of the 3P3 sites, t
he outline of AP obtained

from the ground sections representing
the

correspondin
g mesial root site, including

its apical, m
iddle and coronal port

ions, was

projected over the grou
nd section using a–a

as the reference level.

The area occupied by each of the apical,

middle and coronal port
ions was measured

with a cursor and expressed in mm
2. The

relative alter
ation of the size o

f the alveola
r

process that
had occurred in each dog after

tooth extractionwas estimated by subtract-

ing the value
obtained at the extrac

tion site

from the correspondin
g value at the mesial

root site (for further d
etail see Araújo et al.

2008).

The composition of the alveolar proc
ess

was determined using a point counting

procedure. A
lattice comprising 100 light

points (modified from Schroeder & Mün-

zel-Pedrazzo
li 1973) was superimposed

over the tissue and the percentage
area

occupied by woven bone, lamellar bone,

BMU’s (basal multicellular
units), bone

marrow and Bio-Oss
s

particles was deter-

mined (magnification
! 100).

Themean values and s
tandard devi

ations

were calculated using the dog as the statis-

tical unit.

Results

Tooth sites (mesial roots)

The lingual bone wall of the ridge was

markedly wider than its buccal co
unterpart

(Fig. 4). Fur
thermore, the crest of the

buc-

cal bone wall (BC) was located apical to the

lingual crest (LC) in all sections. Well-

defined bone marrow regions, including

mainly adipocytes,
a few inflammatory

cells and vascular structures,
occurred

only in the basal body of the mandible

(Fig. 4). The hard tissue of the alveolar

process was mainly comprised of lamellar

bone including densely packed concentric

and interstitial l
amellae. At the marginal

portion of the buccal (Fig. 5a and b) and

lingual crest
, the bundle bone occupied a

substantial
portion of the mineralized tis-

sue. The marginal porti
ons of the gingival

tissues at the mesial roots of the third

premolars harbored minute infiltrates of

inflammatory cells. The apical cells of

the junctional e
pithelium were located at

or slightly below the cemento-enamel

junction in all specimens.

Extraction sites

Mucosa

In both the grafted and the non-grafted

(coagulum) sites, the healed extraction

socket was covered with an oral mucosa

lined with a keratinized
oral epithelium.

The connective tissue of this mucosa was

devoid of inflammatory cell infiltrat
es but

was characterize
d by the presence of den-

sely packed bundles of c
ollagen fibers that

run a course mainly parallel to the bone

surface.

The mucosa of the
grafted sites harbore

d

amultitude of B
io-Oss

s

particles of v
arying

dimensions. Larger particles of the xeno-

geneic graft (Fig. 6) occa
sionally occurred

immediately outside the periosteum, and

were surrounded
by dense collagen cap-

sules. Smaller particles of Bio-Oss
s

(Fig.

7) were observed at varying distances fro
m

the bone surface, and often close to the

basal cells of the oral epithelium. Multi-

nucleated cells were occasionally
observed

to reside on the surface of the small-sized

particles.

Fig. 3. Schematic drawing illustrating
the various

landmarks used for the histometric measurements.

BC, buccal cres
t of the tooth

site; LC, lingual cres
t of

the tooth site; A, apical port
ion of the periodontal

ligament of the to
oth site; BM, base of the

basal body

of themandible; r–r,
long axis of t

he root, a–a,
apical

limit of the alveolar proc
ess.

Fig. 4. Microphotogra
ph of a buccal-lingu

al section

representing
a tooth site. The lingual bone

wall is

markedly wider than the buccal w
all. Note the large

area in the basal body of the mandible that is

occupied by bone marrow. B, buccal bone wall;

BBM, basal body of the mandible; L, lingual

bone wall. Ladewig fibrin stain; original magnifi-

cation ! 7.

Araújo & Lindhe . Ridge preservation
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Socket grafting after 6 months

- 3.6 mm - 4.2 mm 

the bone marrow was 14% (grafted sites)

and 19% (non-grafted
sites). BMUs occu-

pied 3% and 2.3% of the grafted and

non-grafted
sites, respec

tively. The
corre-

sponding percentage for Bio-Oss
s

particles

was 5% in the grafted sites.

Discussion

The present
experiment confirm

ed that the

removal of singl
e teeth (roots) will result in

a marked decrease of the dimension of the

marginal porti
on of the edentulous r

idge as

well as a pronounced
change of the buccal

profile of the alveolar process. Th
e place-

ment of Bio-Oss
s

collagen in such fresh

extraction sockets apparently
seemed to

counteract s
uch ridge alterations.

The histometric measurements reveale
d

that the size of the apical and middle

portions of the non-grafted
sites during

healing following tooth extraction showed

only a modest chang
e (Table 1) while the

dimension of the marginal portion of the

extraction
sites was markedly reduced

(! 35%). Inmost respects,
this observat

ion

is in agreement with the data reported by

e.g. Pietrokovsk
i & Massler (1967),

Schropp et al. (2003) and Barone et al.

(2008), who studied the dimensional

change that occurre
d in the marginal ridge

following single tooth extraction in hu-

mans.

The amount of ridg
e reduction observed

in non-grafted
sites of the

current stud
y is

almost identical to that recently reported

from a similar experiment in the dog by

Araújo et al. (2008)
in which (i) the size of

the apical an
dmiddle portion

s of the sock
et

sites remained unaltered while (ii) the

marginal portion had suffered about a

30% loss of its ha
rd tissue dimension after

3 months of healing. Th
e fact that there

was only a minor addition
al change in the

size of the marginal ridge portion in the

interval between 3 and 6 months may

suggest that socket healing in this canine

model may have been close to completion

already after 3 months. This
conclusion is

in agreement with findings previously re-

ported from our laborato
ry. Thus, C

ardar-

opoli et al. (2003) and Araújo & Lindhe

(2005) concl
uded from experiments in dogs

that most of the immature woven bone

that occupied the post-extracti
on after 1

month of healing socket had been replaced

with bone marrow, including
some trabe-

culae of lamellar bone, a
fter 3 months. In

the interval betw
een 3 and 6 months there

Fig. 9. Higher magnification
of the crest region in

Fig 8. Note the presence of woven bone, lamellar

bone and BMUs (asterisks) in the newly formed

bone of the crest region. LB, lamellar bone;

BM, bone marrow; CNT, connective
tissue; WB,

woven bone. Ladew
ig fibrin stain; origin

al magnifi-

cation " 100.

Fig. 10. Microphotogra
ph of a buccal-l

ingual sectio
n

representing
a grafted site. Note the large

number of

Bio-Oss
s

particles that are present in the healed

extraction socket. B, buccal bone wall; BM, bone

marrow; L, lingual
bone wall. Ladewig fibrin stain;

original magnification
" 7.

Fig. 11. Higher magnification
of the crest region

in

Fig 10. Note the presence of graft particles sur-

rounded by newly formed woven bone, lamellar

bone and BMUs (asterisks) in
the crest region

. LB,

lamellar bone; B
P, Bio-Oss

s

particle; CNT, connec-

tive tissue; WB, woven bone. Ladew
ig fibrin stain;

original magnification
" 100.

Fig. 12. Higher magnification
of the healed socket

in Fig 10. Note several BMUs (asterisks) in the

woven bone and in direct contact with Bio-Oss
s

particles. LB
, lamellar bone; BP, B

io-Oss
s

particle;

WB, woven bone. Ladewig fibrin stain; original

magnification
" 100.
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12% volume reduction 

- 12 %

Araújo & Lindhe 2009

Conclusions: Ridge Preservation Techniques

• Socket grafting with Bio-Oss for ridge preservation is well documented 
today 

• Socket grafting will reduce the amount of bone resorption 
• However, in the crestal area, bone will still be resorbed 

✓ Bundle bone resorption 
• With this technique, significant bone volume reduction can be avoided 

✓ Ridge augmentation with staged approach can be avoided 

• Ridge preservation with socket grafting is the treatment of choice, 
when late implant placement is indicated 

• Late implant placement will require in most cases a simultaneous GBR 
procedure to optimize the esthetic outcome
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• In cases, when extended bone lesions do not 
allow sufficient primary implant stability with a 
Type 1, 2 or 3 approach 
ü Large periapical pathologies like cysts 
ü In sites with reduced bone height due to sinus floor 

• In adolescent patients being too young for 
implant placement 
ü <18 years of age 
ü Ridge preservation techniques are highly recommended

Late Implant Placement (Type 4)

Implant Placement post Extraction

TAOi Annaul Congress 2017 with the B&B Team
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T O P I C S

• Short introduction 

• Treatment options: When immediate, when early, when late? 

• Long-term results of early implant placement with contour 
augmentation 

• Conclusions

Scientific Documentation of  Contour Augmentation

Buser, Bornstein, Weber, Grütter, Schmid, Belser: Early Implant Placement with GBR following Single Tooth 
Extraction in the Esthetic Zone: A cross-sectional, retro-spective Study in 45 Patients with a 2-4 year 
Follow-up. J Periodontol 79: 1773-1781, 2008 

Buser, Halbritter, Hart, Bornstein, Grütter, Chappuis, Belser: Early Implant Placement following Extraction of 
Single Teeth in the Esthetic Zone: A prospective Study in 20 Patients. J Periodontol 80:151-162, 2009 

Buser, Wittneben, Bornstein, Grütter, Chappuis, Belser: Stability of Contour Augmentation and Esthetic 
Outcomes of Implant Supported Single Crowns in the Esthetic Zone. 3-Year Results of a Prospective 
Study with Early Implant Placement Post Extraction. J Periodontol 82:342-349, 2011 

Buser, Chappuis, Wittneben, Bornstein, Frei, Belser: Stability of Early Implant Placement with GBR following 
Single Tooth Extraction in the Esthetic Zone: A prospective, cross-sectional Study with a 5-8 year 
Follow-Up. J Periodontol 84:1517-27, 2013 

Buser, Chappuis, Kuchler, Bornstein, Wittneben, Buser, Cavusoglu, Belser: Long-term Stability of Early 
Implant Placement with Countour Augmentation. J Dent Res 92: 176S-182S, 2013 

Jensen S, Bosshardt DD, Gruber R, Buser D: Long-term stability of contour augmentation in the esthetic 
zone. Histologic and histomorphometric evaluation of 12 human biopsies after 14 to 80 months of 
healing. J Periodontol 85:1549-56, 2014 

Chappuis V, Rahman L, Buser R, Janner S, Belser UC, Buser D: 10-Year Stability of Early Implant Placement 
with Contour Augmentation in Esthetic Single Tooth Sites (in manuscript)
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Chappuis V, Rahman L, Buser R, Janner S, Belser UC, Buser D: 10-Year Stability of Early Implant 
Placement with Contour Augmentation in Esthetic Single Tooth Sites 

   (in manuscript)

Material & Methods 

• All 20 patients with a single tooth replacement post extraction in the esthetic zone have been 
examined 
✓ No drop-outs over 10 years! 

• Clinical examinations at 10 year exam 
✓ Typical peri-implant soft tissue and esthetic parameters 
✓ Radiographic bone crest levels 
✓ 4x4 cm Cone Beam Computed Tomographies (Accuitomo, Morita) for the measurement of 

the facial bone wall thickness 

• In all patients, the 10 year follow-ups look very good and very stable 

• The data has been presented the 1st time at the 2nd International Symposium on Regeneration 
and Esthetics in Bern by Vivianne Chappuis (Nov 18/19, 2016)



2005

2016/10: 10 yrs

2006

2016/10:  10 Years

TAOi Annaul Congress 2017 with the B&B Team

2016: 10 years

2006

TAOi Annaul Congress 2017 with the B&B Team



TAOi Annaul Congress 2017 with the B&B Team

70% 25% 5%

TAOi Annaul Congress 2017 with the B&B Team

Thickness of Facial Bone Wall at various levels (in mm)

at 0 mm at 2 mm at 4 mm at 6 mm

6 years 

– 

2012

Min 

Max 

Mean

0.00 
2.24 

1.05 

0.22 
2.89 

1.75 

0.14 
2.81 

1.96 

0.19 
3.73 

1.93 

10 years 

– 

2016

Min 

Max 

Mean

0.00 

2.03 
0.96 

0.00 

2.81 
1.68 

0.00 

2.82 
1.89 

0.12 

3.73 
1.90 

• The mean thickness of the facial bone wall was around 2 mm at 10 years of function 

• 19 out of 20 implants showed a facial bone wall 
• The remaining implant is clinically healthy, but must be considered at risk (5%).

Conclusions 

TAOi Annaul Congress 2017 with the B&B Team

Open Questions concerning the facial Bone Wall 

• How can we optimize an intact facial bone wall 
coronal to the implant shoulder? 

• What is present in the facial bone wall? 
• Is it vital bone with osseointegrated DBBM particles? 

• What‘s the volume percent of DBBM particles in this 
bone wall?

TAOi Annaul Congress 2017 with the B&B Team

Material & Methods 

• Bone biopsies from 10 patients with 12 implants 
✓ Mean age: 67.3 yrs (range: 42-86 yrs) 

• Contour augmentation in the esthetic zone at first surgery 
• Biopsy taken during a 2nd implant surgery in adjacent site 
• Mean time of implants in function:  
✓ 44.5 months (range: 14-80 months) 

• Histomorphometric analysis to examine the volume 
percentage of DBBM particles and mineralized bone

Jensen S, Bosshardt DD, Gruber R, Buser D: Long-term stability of contour augmentation in the esthetic 
zone. Histologic and histomorphometric evaluation of 12 human biopsies after 14 to 80 months of 
healing. J Periodontol 85:1549-56, 2014 
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Results 

• Volume percent of mineralized bone 
✓ Mean 40.6 % (± 14.6 STD; range 

28-67%) 

• Volume percent of DBBM particles 
✓ Mean 32.0 % (± 9.6; range 19-47%) 

Conclusions 

• These 12 human biopsies confirm the 
low-substitution rate of DBBM particles 
(Bio-Oss)
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Jensen S, Bosshardt DD, Gruber R, Buser D: Long-term stability of contour augmentation in the esthetic 
zone. Histologic and histomorphometric evaluation of 12 human biopsies after 14 to 80 months of 
healing. J Periodontol 85:1549-56, 2014 

T O P I C S

• Short introduction 

• Treatment options: When immediate, when early, when late? 

• Long-term results of early implant placement with contour 
augmentation 

• Conclusions

Conclusions: Esthetic Implant Therapy

• Implant therapy in the esthetic zone is challenging 

• The difficulty level is always advanced or complex (Cat. A & C) 

• Involved clinicians need to be well educated and experienced 

• The clinicians should stick to evidence-based procedures  

• Esthetic single tooth replacement is well documented today 

• Most of the cases are post-extraction cases 

• In these clinical situations, the clinician needs to understand the 
involved tissue biology

Conclusions: Ridge Alterations post Extraction

• Ridge alteration following tooth extraction is today much better 
understood  

• The resorption of the bundle bone is a biologic phenomenon and 
cannot be influenced or stopped by surgical or prosthetic means 

• In most cases, this resorption must be compensated for with a 
local contour augmentation to rebuild a facial bone wall of 
sufficient thickness and height 

• This bone structure is important for the soft tissue support and the 
esthetic outcome on the facial aspect



Treatment Options in post-extraction Sites

• Today, the clinician has a variety of treatment options in post-
extraction sites 

• Selection of the appropriate timing is crucial 

• The clinician should choose a treatment approach which offers ... 
‣ a high predictability for a successful esthetic outcome 
‣ a low risk for complications 

• The treatment of choice depends on the anatomic risk factors 
and the skills and talent of the clinician

Immediate Implant Placement (Type I)

• Immediate Implant Placement should only be used by master 
clinicians with great skills and experience, since this technique is 
a complex procedure 
‣ Main problems are a facial malposition and facial bone 

resorption 

• It should only be used in well selected cases with ideal anatomic 
conditions, such a thick wall phenotype (> 1mm) and a thick 
gingival biotype 

• Type 1 placement should be done flapless to offer the patient the 
least possible morbidity

Early Implant Placement with Soft Tissue Healing

• In sites with a thin or a damaged facial bone wall, early implant 
placement with soft tissue healing is the treatment of choice 

• A prerequisite is a sufficient bone volume in the apical area to 
achieve good primary stability for the implant  

• Contour augmentation is routinely performed using GBR 
‣ Combination of autogenous bone grafts and DBBM particles 
‣ Resorbable collagen membrane 

• Primary wound closure to protect applied biomaterials 

• We use a rather short healing period of 8 weeks in routine 
‣ Early loading protocol

TAOi Annaul Congress 2017 with the B&B Team

Late Implant Placement 

• Late implant placement with >6 months of post extraction healing, is only 
used for specific patient or site related reasons 

• Socket grafting for ridge preservation is strongly recommended 
• Socket grafting will not stop bundle bone resorption, but slow down the 

overall volume reduction and ridge atrophy 
• In esthetic sites, subsequent implant placement will need in most cases a 

simultaneous GBR procedure to optimize the esthetic outcome 
• In conclusion, socket grafting helps avoid ridge augmentation procedures 

with a staged approach

Immediate 
Placement

Inclusion Criteria 
• Thick wall phenotype 

with intact wall 
• Thick soft tissue biotype 
• No acute Infection 
• Primary implant stability

Early Placement 
with Contour 

Augmentation

Late Placement  
following ridge 

preservation

Inclusion Criteria 
• Thin or damaged facial 

bone wall 
• Correct 3D implant 

position  
• Primary implant stability

Inclusion Criteria 
• When immediate or 

early placement is not 
applicable

SAC 
• Complex procedure

SAC 
• Advanced procedure

SAC 
• Advanced procedure

Frequency 
• Rarely in esthetic sites 

(5-20%)

Frequency 
• Most often, it’s the 

treatment of choice 
(>80%)

Frequency 
• Very rarely (< 2%)

user
註解
極重要的；決定性的
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Master Course in GBR and Sinus Floor Elevation Procedures
An interactive 3-day course with Live Surgeries and Hands-on Workshops

Date/Place
June 22–24, 2016, 8.30–17.30 h 
School of Dental Medicine, André Schroeder Auditorium 
Freiburgstrasse 7, 3010 Bern

Speakers

Prof. Dr. Daniel Buser, Dept. of Oral Surgery and Stomatology, zmk bern,  
University of Bern (course director)

Prof. Dr. Michael Bornstein, Dept. of Oral Surgery and Stomatology, zmk bern, 
University of Bern 

Prof. Dr. Dieter D. Bosshardt, Robert K. Schenk Laboratory of Oral Histology,  
zmk bern, University of Bern

Prof. Dr. Istvan Urban, Budapest, Hungary

Prof. Dr. Thomas von Arx, Dept. of Oral Surgery and Stomatology, zmk bern, 
University of Bern

PD Dr. Karl Dula, Dept. of Oral Surgery and Stomatology, zmk bern,  
University of Bern

Dr. Vivianne Chappuis, Dept. of Oral Surgery and Stomatology, zmk bern,  
University of Bern

Course objectives
In the past 20 years, implant therapy has rapidly expanded in private practice docu-
mented by a large number of implant patients every year. This positive development 
is due to various factors, among them a significant progress with bone augmentation 
procedures. In our department, roughly 60% of implants are placed in conjunction 
with a bone augmentation procedure today, using either a simultaneous or a staged 
approach. The two main surgical techniques for bone augmentation are the GBR 
technique using bone fillers and barrier membranes, and the sinus floor elevation (SFE) 
procedure using either the lateral window technique or the transalveolar Osteo-
tome technique. Both augmentation procedures are routinely used in our depart-
ment for more than 20 years to overcome local bone deficiences. Both techniques 
provide excellent regenerative outcomes with high predictability as documented by 
numerous clinical studies.

This interactive 3 day CE course has been established for experienced implant 
surgeons. The speakers will present the biological basis for current surgical procedures 
in various lectures, and the criteria for the the selection of appropriate biomaterials. 
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Master Course in GBR and Sinus Floor Elevation Procedures
An interactive 3-day course with Live Surgeries and Hands-on Workshops

Date/Place
August 30–September 1, 2017, 8.30–17.30 h 
School of Dental Medicine, André Schroeder Auditorium 
Freiburgstrasse 7, 3010 Bern

Speakers

Prof. Dr. Daniel Buser, Dept. of Oral Surgery and Stomatology, zmk bern,  
University of Bern (course director)

Prof. Dr. Dieter D. Bosshardt, Robert K. Schenk Laboratory of Oral Histology,  
zmk bern, University of Bern

Prof. Dr. Karl Dula, Dept. of Oral Surgery and Stomatology, zmk bern,  
University of Bern

Prof. Dr. Istvan Urban, Budapest, Hungary

Prof. Dr. Thomas von Arx, Dept. of Oral Surgery and Stomatology, zmk bern, 
University of Bern

PD Dr. Vivianne Chappuis, Dept. of Oral Surgery and Stomatology, zmk bern,  
University of Bern

Course objectives
In the past 20 years, implant therapy has rapidly expanded in private practice docu-
mented by a large number of implant patients every year. This positive development 
is due to various factors, among them a significant progress with bone augmentation 
procedures. In our department, roughly 60% of implants are placed in conjunction 
with a bone augmentation procedure today, using either a simultaneous or a staged 
approach. The two main surgical techniques for bone augmentation are the GBR 
technique using bone fillers and barrier membranes, and the sinus floor elevation (SFE) 
procedure using either the lateral window technique or the transalveolar Osteo-
tome technique. Both augmentation procedures are routinely used in our depart-
ment for more than 20 years to overcome local bone deficiences. Both techniques 
provide excellent regenerative outcomes with high predictability as documented by 
numerous clinical studies.

This interactive 3 day CE course has been established for experienced implant 
surgeons. The speakers will present the biological basis for current surgical procedures 
in various lectures, and the criteria for the the selection of appropriate biomaterials. 
State-of-the-art information will also be provided on Cone Beam Computed Tomo-
graphy (CBCT) for the 3D preoperative analysis of implants patients with anatomic 
borderline situations, the different surgical techniques will not only be presented 
and discussed in various lectures, but also demonstrated with live surgeries. In 
addition, two hands-on workshops are offered.

SAC-Classification: Class A+C (advanced and complex).
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Organization
(Announcement send to)

Mr. T. Weber 
CCDE Office 
Center for Continuing Dental Education 
Marktgasse 7 
3011 Bern 
Phone +41 31 312 4 312 
Fax   +41 31 312 4 314 
tim.weber@ccde.ch

Registration
online: www.ccde.ch 
by fax or post

Cancellation
Every received registration is binding,  
i.e. for each cancellation we will charge 
an administrative fee of CHF 300.–.

Topics
•   Welcome and current trends in implant surgery
•   Oral anatomy and implant dentistry
•   Bone healing in membrane-protected defects: Barrier membranes  

and bone fillers
•   Cone Beam Computed Tomography for preoperative analysis in implant patients
•   Implant placement with simultaneous GBR: Treatment concepts  

in post-extraction sites
•   Treatment options for sinus floor elevation procedures
•   Intraoral bone harvesting for GBR and sinus floor elevation (SFE)
•   SFE with the lateral window technique
•   SFE with the Osteotome technique
•   GBR procedures in the mandible
•   Horizontal and vertical ridge augmentation with GBR
•   GBR procedures in complex cases
•   5–6 Live surgeries with GBR and SFE procedures
•   2 hands-on workshops practicing the GBR and SFE technique

Course type
Theoretical and practical course with live surgeries (total of 25 CE credit hours)
Language: English

Course fee
(including: course materials, coffee breaks, a dinner. PDF handouts can be  
downloaded by the beginning of the course.)

CHF 2900.– 
CHF 1650.– for post-doc students (only with confirmation of their University) 

Certificate
Each participant will receive a certificate with 25 hours of CE credit.

Course: 17/04
Registration form page 49 or 
 www.ccde.chPlease note: To take pictures and videos is strictly prohibited.

Thank You very much !




