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Präimplantologische Augmentation der 
Alveolarfortsätze: Was ist 
evidenzbasiert?
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Buser D, Martin W, Belser UC (2004) Optimizing the esthetics for implant   

restorations in the anterior maxilla. Int J Oral Maxillofac Implants 19: 43.61

Wunsch nach natürlicher Ästhetik
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Wiethoff et al. 1994

n = 431
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Prognose: Dicke der vestibulären Lamelle
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Alte Strategien = Kompromisse

Funktion 
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Begleitverletzung - Nachbarzähne
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• exakte präoperative Planung:                         

Ästhetik, Prognose, Funktion

korrekte Implantatpositionierung: vertikal u. 

horizontal

(restoration-driven implant placement) 

langfristiges Erhalten von stabilen, ästhetischen 

Strukturen 

Prinzipien
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Operationstechniken

I Einlagerung (Sinus lift, Alveolenfüllung)

II Anlagerung (Kammverbreiterung, horizontale Augmentation)

III „mit zweizeitiger Implantatinsertion“
IV Auflagerung (Kammerhöhung, komb. vertikale Augmentation)

I II III IV
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Sinusaugmentationen PUBMED Review

Effectiveness of sinus lift procedures for dental implant rehabilitation: 

a Cochrane systematic review

„It is still unclear when sinus lift procedures are needed.“

Esposito M, Grusovin MG, Rees J, Karasoulos D, Felice P, Alissa R, Worthington 

H, Coulthard P (2010)

Eur J Oral Implantol 3 (1): 7-26
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short implants may be a suitable, cheaper and faster 

alternative

Treatment of atropic edentulous maxilla: short implants versus bone 

augmentation for placing longer implants. 5 months post-loading results of 

a randomised controlled trial

Felice P, Soardi E, Pelegrino G, Pistilli R, Marchetti C, Gessaroli M, Esposito 

M (2011)

Eur J Oral Implantol 4 (3): 191-202

Kurze Implantate?
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• short implants (5-8.5 mm) vs. 11.5 mm long implants 

+ sinuslift (iliac crest), 15/13 edentulous patients

5-9 mm residual bone height, at least 5 mm thick, 

follow up: 5 months after loading, cross arch fixed 

dental prothesis

Treatment of atropic edentulous maxilla: short implants versus bone 

augmentation for placing longer implants. 5 months post-loading results of 

a randomised controlled trial

Felice P, Soardi E, Pelegrino G, Pistilli R, Marchetti C, Gessaroli M, Esposito 

M (2011)

Eur J Oral Implantol 4 (3): 191-202

Kurze Implantate?
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5 mm short implants achieve simular, if not better 

results than longer implants placed in augmented 

bone. Short implants might be a preferable choice.

Rehabilitation of posterior atrophic edentulous jaws: prothesis supported 

by 5 mm short implants or ba longer implants in augmented bone? One year 

results from a randomised controlled trial

Esposito M, Pelegrino G,, Pistilli R, Felice P (2011)

Eur J Oral Implantol 4 (1): 21-30

Kurze Implantate?
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• short implants (5 mm) vs. >10 mm long implants + 

augmentation (anorganic bovine bone) in posterior 

atrophic jaws, 15 patients

4-7 mm residual bone height, at least 8 mm thick, 

follow up: 12 months after loading,

1 vs. 1.2 peri-implant bone loss

Rehabilitation of posterior atrophic edentulous jaws: prothesis supported 

by 5 mm short implants or ba longer implants in augmented bone? One year 

results from a randomised controlled trial

Esposito M, Pelegrino G,, Pistilli R, Felice P (2011)

Eur J Oral Implantol 4 (1): 21-30

Kurze Implantate?
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Group 1 ITI Consensus Report: The influence of implant length and design and medications on 

clinical and patient-reported outcomes.

Jung, RE1, et al. 2018 Oral Implants Res, 2018 Oct;29 Suppl 16:69-77. doi: 10.1111/clr.13342.

Short implants (≤6 mm) revealed a survival rate ranging from 86.7% to 100%, whereas standard implant

survival rate ranged from 95% to 100% with a follow-up from 1 to 5 years. Short implants demonstrated

a higher variability and a higher Risk Ratio [RR: 1.24 (95% CI: 0.63, 2.44, p = 0.54)] for failure

compared to standard implants.

CONCLUSIONS:

It is concluded that short implants (≤6 mm) are a valid option in situations of reduced bone height to

avoid possible morbidity associated with augmentation procedures; however, they reveal a higher

variability and lower predictability in survival rates.

6th ITI Consensuskonferenz , Amsterdam, April 2018
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Which hard tissue augmentation techniques are the most

successful in furnishing bony support for implant

placement?

maxillary sinus grafting (90 articles, 5.128 implants

placed)

implant survival

92% for autogenous and autogenous/composite grafts

93.3% for allogeneic (another individual) /non autog. composite grafts

81% for alloplast (synthetic) or alloplast/xenograft materials

95.6% for xenograft materials alone (another species)

Aghaloo TL, Moy PK Int J Oral Maxilloc Implants 2007

Meta-analyse
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The effiacy of various bone augmentation procedures for

dental implants: a Cochrane systematic review of

randomized controlled clinical trials.

13 RCTs, 332 patients: outcome of implant therapy

Bone substitutes may replace autogenous bone for sinus lift

procedures

Esposito M  Int J Oral Maxilloc Implants 2006

Meta-analyse
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Operationstechniken

II Anlagerung (Kammverbreiterung, horizontale Augmentation)

II
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Bone augmentation procedures in localized defects in the alveolar             

ridge: clinical results with different bone grafts and bone-substitute     

materials. A review

Dehiscence-type and fenestration type defects

20 studies, 627 patients, 987 implants

1. Non resorbable membrane alone:

exposure (13.8%), mean defect fill (79.4%), implant survival (93%)

2. Autogenous bone chips with or without membrane:

exposure (15.5%), mean defect fill (83.8 vs 68.8%), implant survival (94%)  

3. DBBM with or without a membrane:

exposure (12%), mean defect fill (87 vs. 75.5%), implant survival (93%)

Jensen SS, Terheyden H  Int J Oral Maxillofac Implants 2009, 24: 218-236

Meta-analyse
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Benutzung des J Grafts
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Bone augmentation procedures in localied defects in the alveolar             

ridge: clinical results with different bone grafts and bone-substitute     

materials. A review

Horizontal ridge augmentation 

20 studies, 593 patients, 1,034 implants

Autogenous (intraoral donor site) block:

average gain in ridge width: 3.6mm, complication rate: 12.2%, additional 

grafting needed: 11.1%, implant survival: 97%

1. Non resorbable membrane: complication rate: 23.6%

2. Resorbable membrane: 18.9%

3. No membrane: 9.4%

Jensen SS, Terheyden H  Int J Oral Maxillofac Implants 2009, 24: 218-236

Meta-analyse
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OK und UK-Atrophie: Augmentation?
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• 7-8.5 mm implants (Branemark), fixed prothesis, 96.2 – 97.1% 

cumulative success rates

Malo P et al.: Short implants placed one-stage in maxillae and mandibles: a retrospective

clinical study with 1 to 9 years follow up. Clin Implant Dent Relat Res 9, 15, 2007

• Total failure rate: 4.8%, implants 3.75x10mm failed at a rate of

8.7%

„short implants should be considered as an alternative to

advanced bone augmentation surgeries“

Domingues das Neves F et al. Short implants – an analysis of longitudial studies.              

Int J Oral Maxillofac implants 21, 86, 2006

Implantatlängen: Unterkiefer
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Prothetik: Prof. Kern
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nur 4 Implantate maxilläre oder mandibuläre Rehabilitation

45o abgewinkelte distale ImpIantate

erhöhte Primärstabilität mittels Design des Implantatsystems, Unterdimensierung der Knochenkavität 

und ggf. kortikale Verankerung der Implantate

All-on-4® Konzept (Unterkiefer)

Maló P, Rangert B, Nobre M. "All-on-Four" immediate-function concept with Brånemark System implants for 

completely edentulous mandibles: 

a retrospective clinical study. Clin Implant Dent Relat Res. 2003;5 Suppl 1:2-9.

Sofortbelastung
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All-on-4 (Oberkiefer)

▪ 6 Jahre Ergebnisse

▪ 34 Patienten (Acryl vs Keramik)

▪ Knochenverlust

▪ Plaque Akkumulation

▪ PPD

▪ OHIP

▪ Okklusale Kaukräfte
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All-on-3

▪ Interforaminärer Distanz von < 40 mm

▪ 2 abgewinkelte Implantate

▪ ein gerades Implantat

▪ Primärstabilität

Ayna M, Sagheb K, Gutwald R, Wieker H, Flörke C, Açil Y, Wiltfang J, Gülses A. A clinical study on the 6-year outcomes of immediately loaded three implants for
completely edentulous mandibles: "the all-on-3 concept„.Odontology. 2019 Jul 5. doi: 10.1007/s10266-019-00440-8.
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All-on-3

▪ 6 Jahre Ergebnisse

▪ 29 Patienten

▪ Knochenverlust

▪ Plaque Akkumulation

▪ PPD

▪ OHIP

▪ Okklusale Kaukräfte

Ayna M, Sagheb K, Gutwald R, Wieker H, Flörke C, Açil Y, Wiltfang J, Gülses A. A clinical study on the 6-year outcomes of immediately loaded three
implants for completely edentulous mandibles: "the all-on-3 concept". Odontology. 2020 Jan;108(1):133-142

biomechanischer Vorteil für eine 
sofortige Funktion mittels 
erhöhter Primärstabilität
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Komplexe Defekte (> 4mm)
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Komplexe Defekte (> 4mm)
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Augmentation (Rekonstruktion)
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Prothetik: Prof. Dr. S. Wolfart
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Komplexe Defekte
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Komplexe Defekte
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a retrospective analysis of 565 implants over a 5 years period

Wiltfang J , Neukam FW.  et al. Int J Oral Maxillofac Surg 2005 
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• 279 Patienten, 456 autologe Augmentationsverfahren 

• Autologe Knochentransplantate sind nach wie vor der "Goldstandard" bei der Alveolarkamm-
Augmentation vor der oralen Implantation.

Sakkas A et al.  Autogenous bone grafts in oral implantology-is it
still a "gold standard"? A consecutive review of 279 patients with
456 clinical procedures. 
Int J Implant Dent. 2017 Dec;3(1):23.
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Postoperative Entwicklung: Augmentation

0

20

40

60

80

100

OP 1 2 3 4 5

Zeitraum in Jahren

H
ö
h
e
 A

u
g
m

e
n
ta

ti
o
n
 %

Auflagerung

Einlagerung

Ein- und
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Eine retrospektive Analyse von 565 Implantaten über 5 Jahre

Wiltfang et al. Onlay augmentation. A five year follow uo study.    

Int J Oral Maxillofac Surg 2005 
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Adeyemo et al. Int J Oral Maxillofac Surg 2008

Reduktion der Resorption möglich?
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Augmentation (Rekonstruktion)
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40 Patienten, BKE, BioOss® 

w=21, m=19

40 Patienten BKE

w=22, m=18 

Patienten und Methode
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Parameter:

1. Komplikationen

2. Resorption des Augmentates im %

Statistik:

1. Kolmogorov-Smirnov, Shapiro-Wilk

2. T-Test,Konfidenz Interval 95%

3. Varianz-Analyse (ANOVA)

p ≤ 0.05

Beobachtungszeitraum

Patienten und Methode
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+ BioOss® caverage, n=40

248 implants, 7 losses

3 dehiscences

significant reduction of resorption
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Ergebnisse
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1. BioOss Überschichtung vermindert die 

Resorptionsrate signifikant

2. Insbesondere im Zeitraum: 6 Mo. – 1 Jahr

3. stabile Ergebnisse > 4 Jahre

Perspektive?   

Zusammenfassung
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Kontrolle adipogenetisches Medium

adipogenetische Differenzierung ist erwiesen

Hermann, PC. et al.  Concentration of Bone Marrow Total Nucleated Cells by a Point-of-care Device Provides 

a High Yield and Preserves their Functional Activity. 

Cell Transplantation 2008, 16: 1059-69

MSC
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30 Patienten mit ausgedehnten Augmentationen (Klasse 3 u. 4)

Knochenmarkaspiration aus dem anterioren Beckenkamm

Probenentnahme vor und nach Konzentration

Identifizierung mittels FACS-Analyse,

Oberflächenmarker + für CD-105,-29,-90,-73 and

- für CD-45,-14,-34,-19, 7-AAD und HLA-DR

Patienten und Methoden
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aspirate

MNCs

concentrate

hMSC

1,2 105  CS 3,5  105

3,5 105  OSBS 1,3  106

2,0 105   CS 2,0  106

5,7 105   OSBS 1,9  106

2,1 105   CS 3,0  106

4,5 105   OSBS 4,5  106

concentration of hMSC after ICS-CS and ICS-OSBS vs. 

concentration of MNCs in Bone Marrow Aspirate [cells/ml].

cell concentration techniques allow a higher density of

mesenchymal cells than mononuclear cells in bone marrow 

aspirate in the range of factor 2 to 10 

Ergebnisse
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Fläche: 25,3 mm²

Neugebildeter Knochen:  37,3%

KEM Anteil: 2,1%

detail: 30 x

Toluidin blauMikroradiographie

Kontrollproben
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detail: 30 x

Fläche: 23,0 mm²

Neugebildeter Knochen:  47,4%

KEM Anteil: 0,7%

Toluidin blauMikroradiographie

ICS CS
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Verlust der Augmentationshöhe durch Resorption 
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DBBM 40 64 22-80 8 26 6 248
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Zeitlicher Verlauf der Knochenresorption nach 6, 12 und 24 Mon
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Ausblick: individuelle Implantate

• Implantate an den Kiefer anpassen – nicht Kiefer an die Implantate

• Ausdehnung der implantologischen Grenzbereiche

• Neuentdeckung einer alten Technik:

• Experimental subperiosteal dental implants, Bodine 1953 (!)

• Echte Osseointegration nur bei enossalen Implantaten

OMX Solutions, Melbourne, AustraliaReplicate, Natural Dental Implants AG, Berlin
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patientenspezifische GBR-Augmentation

• Yxoss CBR®, Geistlich Pharma AG 

Yxoss CBR®, Backward
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Sinuslift:                  < 6mm Restknochenhöhe offenes Verfahren,

> 6 mm Kondensationstechnik

KEM, ggf. als Gemisch, Membran?

Dehiszenz: KEM, ggf. Gemisch, Membran                                          

Fenestration:            intraorales Blocktransplantat

Anlagerung:              < 4 mm io Blocktransplantat, Membran?

> 4 mm eo Blocktransplantat, Membran

Kombinierte Defeke: BKE, KEM, Membran, ggf. Stammzellen

Überlebensraten mit und ohne Augmentation vergleichbar

Zusammenfassung

Hämmerle CHF, Jung RE, Feloutzis A J Clin Periodontol 2002, 29: 226-231
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Vielen Dank für Ihre Aufmerksamkeit!


