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 BONE / SOFT TISSUE DEFECTS

Prosthetically Guided  
Regeneration

Implants with 
reduced dimensions



Can we solve any problem with 
narrow/short implants???

 NO if residual bone volume is insufficent to 
host even short/narrow implants

 NO if patient does not accept esthetic 
compromises (longer teeth, pink porcelain, et 
cetera)



The partially edentulous anterior maxilla (the esthetic 
zone) is a challenging area in implant dentistry, in 
particular in young patients, gummy smilers, or whenever 
esthetic expectations are high, if rational protocols are not 
followed.  



Such compromises can 
be hardly accepted by 

patients !!!!!
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80%

Magne P. & Belser U.  “Ceramic Adhesive Restorations: a Biomimetic Approach” 
Quintessence International

Prosthetically Guided Implant placement and Prosthetically 
Guided Regeneration (P.G.R.) are MANDATORY



P.G.R.

Prosthetically Guided 
Regeneration

Prosthetically 
Guided Planning

Prosthetically Guided 
Implant Placement
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Chiapasco M & Casentini P.  
Horizontal  Bone Augmentation Procedures in Implant 
Dentistry: Prosthetically Guided Regeneration. 
in “Esthetics in Periodontics and  Implantology” (Editor: 
Giovanni Zucchelli)  Periodontology 2000 - 2018

Prosthetically Guided Regeneration



CLASS I CLASS II CLASS III CLASS IV 

Classification of Defects in Different Classes

Implant completely embedded 
in bone - only “esthetic” needs 

Implant plc possilbe, but with 
partial exposure - grafting 

needed 

Relevant horizontal resorption - 
grafting needed with delayed 

implant placement 

Relevant horizontal and vertical 
resorption - grafting needed with 

delayed implant placement 
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 BONE / SOFT TISSUE DEFECT

Soft tissue 
reconstruction

Guided Bone 
Regeneration

Bone  
blocks







 Thoma et al. Randomized controlled clinical study evaluating 
effectiveness and safety of a volume-stable collagen matrix 
compared to autogenous connective tissue grafts for soft tissue 
augmentation at implant sites. J Clin Perio 2016: 1-12
 Zeltner et al. Randomized controlled clinical study comparing a 
volume-stable collagen matrix to autogenous connective tissue 
grafts for soft tissue augmentation at implant sites: linear 
volumetric soft tissue changes up to 3 months. J Clin Perio 2017: 
44; 446-453

How to increase peri-implant soft tissue thickness
1. Autogenous connective tissue grafts taken from the palate

 Thoma et al.  Efficacy of soft tissue augmentation around 
dental implants and in partially edentulous areas: A systematic 
review. J Clin Periodontol 2014; 41: 77–91
 De Bruyckere et al. Horizontal stability of connective tissue 
grafts at the buccal aspect of single implants: a 1-year 
prospective case series.  J Clin Periodontol 2015; 42: 876–882.

2. Xenogenic thick collagen matrices



Results: Nine (KM) and eleven (volume) studies met the inclusion 
criteria. An apically positioned flap/vestibuloplasty (APF/V) plus a graft 
material [free gingival graft (FGG)/subepithelial connective tissue graft 
(SCTG)/collagen matrix (CM)] resulted in an increase of keratinized 
tissue (1.4–3.3 mm). Statistically significantly better outcomes were 
obtained for APF/V plus FGG/SCTG compared with controls (APF/V 
alone; no treatment) (p < 0.05). SCTGs were the best-documented 
method for gain of soft tissue volume at implant sites and partially 
edentulous sites. Aesthetically at immediate implant sites, better 
papilla fill and higher marginal mucosal levels were obtained using 
SCTGs compared to non-grafted sites.

Thoma et al.  Efficacy of soft tissue augmentation around dental implants and in 
partially edentulous areas: A systematic review. J Clin Periodontol 2014; 41: 77–91





Prosthetics by dr. Casentini, Milan, Italy



Thoma et al. Randomized controlled clinical study evaluating effectiveness and safety of a 
volume-stable collagen matrix compared to autogenous connective tissue grafts for soft tissue 
augmentation at implant sites. J Clin Perio 2016: 1-12 
 Zeltner et al. Randomized controlled clinical study comparing a volume-stable collagen 
matrix to autogenous connective tissue grafts for soft tissue augmentation at implant sites: 
linear volumetric soft tissue changes up to 3 months. J Clin Perio 2017: 44; 446-453 
 Chappuis et al. Novel collagen matrix to increase tissue thickness simultaneous with guided 
bone regeneration and implant placement in esthetic implant sites: a feasibility   study. Int J 
perio and Rest Dent 2018: 38:575-582 
 Huber et al. Non-interventional 1-year follow-up study of peri-implant soft tissues following 
previous soft tissue augnetation  and crown insertion in single tooth gaps. J Clin Perio 2018: 
1-19

Clinical Studies  on Collagen Matrices













Thoma et al. Randomized controlled clinical study evaluating effectiveness and 
safety of a volume-stable collagen matrix compared to autogenous connective 
tissue grafts for soft tissue augmentation at implant sites. J Clin Perio 2016: 1-12

The use of the 3-D stable collagen matrix and the sub-epithelial connective tissue 
graft for soft tissue augmentation at implant sites rendered a similar gain in soft 

tissue volume.











CLASS I CLASS II CLASS III CLASS IV 

Classification of Defects in Different Classes

Implant completely embedded 
in bone - only “esthetic” needs 

Implant plc possilbe, but with 
partial exposure - grafting 

needed 

Relevant horizontal resorption - 
grafting needed with delayed 

implant placement 

Relevant horizontal and vertical 
resorption - grafting needed with 

delayed implant placement 
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Autogenous Bone



Autogenous bone is the only material to be osteoinductive/

osteogenetic and osteoconductive at the same time  



 RELEVANT BONE / SOFT TISSUE DEFECTS

Prosthetically Guided Regeneration

Soft tissue 
reconstruction

Guided Bone 
Regeneration

Bone  
blocks



 Horizontal defects (moderate vertical defects), with both 

immediate or delayed implant placement

Main Indications for Resorbable  Membranes in association with 
Biomaterials and Autogenous Bone









 Literature is vast, but mainly related to horizontal 
defects in partially edentulous patients
 Resorbable membranes may be not indicated for 
vertical defects or complex 3D defects

Advantages of GBR with resorbable membranes
 Easy handling of the procedure 
Low complication rate also in case of membrane 
exposure

Limits of GBR with resorbable membranes



Vertical or complex 3D defects, in particular  when the edentulous area is not 

too wide (partial edentulism) and the morphology of the defect is  “irregular”

Main Indications for Nonresorbable/Slowly Resorbable  Membranes/ Titanium 
Meshes in Association with   Biomaterials and Autogenous Bone



 Pt. # - Female, 26 years old
 Good general health, no perio problems on residual dentition, thin biotype
 Left central incisor lost because of post-traumatic external and internal 

resorption + chronic infection
 Asking for a fixed solution without touching neighboring teeth





Prosthetically Guided 
Regeneration 

Prosthetically Guided 
Implant Placement 

P.G.R.









Personal references on GBR
Chiapasco et al. Clinical outcome of autogenous bone blocks or guided 

bone regeneration with e-PTFE membranes for the reconstruction of narrow 

edentulous ridges.  COIR 1999:10; 278-288

Chiapasco et al. Vertical distraction osteogenesis versus guided bone 

regeneration of vertically deficient edentulous ridges: A 1-3 year prospective 

study on humans. COIR 2004: 15; 82-95

Chiapasco & Casentini.Horizontal bone augmentation procedures in 

implant dentistry: Prosthetically guided regeneration. Periodontology 2000: 

2018; 77: 213-240



• 53 articles selected for partial edentulism; 15 for edentulous pts

• GBR for horizontal defects MSR=100% - MCR=11.9%

• Bone grafts for horizontal defects MSR=98.4% -MCR=6.3%

• GBR for vertical defects MSR= 98.9% -MCR 13.1%

• Bone grafts for vertical defects MSR=96.3% -MCR=8.1%

• In edentulous pts only bone grafts are supported - MSR=87.7% 



 Complex modelling and fixation of the membrane
Reconstruction limited to partially edentulous patients
Higher risk of exposure and need of early removal in 
case of infection

Advantages of GBR with non-resorbable  membranes 
 Bone harvesting with scrapers is simple 
Non-resorbable membranes permit vertical/3D 
reconstruction of relevant defects in partially 
edentulous patients

Limits of GBR with non-resorbable membranes
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