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Abstract 

Guided bone regeneration (GBR) has become a well-established technique to augment alveolar 

ridges.  In larger defects conventional collagen membranes often lack the dimensional stability 

to maintain the space required for bone regeneration and will often collapse resulting in 

inadequate bone volume.  The development of techniques and materials, including titanium-

reinforced polytetrafluoroethylene (PTFE) membranes, has increased the range of defects that 

are suitable for GBR.  This poster presents successful GBR and simultaneous implant 

placement in 3 cases with titanium-reinforced high-density PTFE membranes and particulate 

deproteinised bovine bone mineral (DBBM). 
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Implant placement is often complicated by alveolar ridge defects resulting from a variety of causes including 

trauma, infection, post extraction bone resorption, tumour resection and skeletal abnormalities.  Ridge 

augmentation techniques are utilised to facilitate implant placement in optimal positions in order to achieve 

functional and aesthetic restorations. Guided bone regeneration (GBR) is a well-established technique to increase 

alveolar bone volume.  GBR involves placement of a mechanical barrier to protect an underlying space or graft 

material for bone regeneration, whilst preventing unwanted inward migration of soft tissue cells from connective 

tissue or epithelium.1  A variety of membranes have been developed for GBR and are broadly categorised as non-

resorbable and resorbable membranes.  Barrier membranes should provide suitable biocompatibility, space-

maintenance, cell-occlusion, suitable clinical handling and allow tissue integration.1  Other desirable features 

include membrane stability and sufficient duration of function as a barrier to prevent soft tissue ingrowth, clinical 

safety and long-term effectiveness.  
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A variety of techniques have evolved to allow more challenging bone defects to be augmented with GBR, negating 

the need for invasive autogenous block grafting.  In larger horizontal bone defects as described within this poster 

and illustrated by the cases, titanium-reinforced d-PTFE membranes can be utilised predictably to augment the 

alveolar ridge with simultaneous implant placement.  The consideration of the limitations of the technique in terms 

of defect size, and careful handling of the soft tissues is essential to prevent soft tissue dehiscence and failure of the 

GBR procedure.  This poster discusses the successful management of 3 cases with titanium-reinforced d-PTFE 

membranes in GBR. 

Discussion 

Conclusions 

Success rates of implants in sites with GBR 

A 2008 systematic review found success of dental implants placed in sites previously treated with GBR is reported 

to be 93.3%-98.3%.2  Donos et al also found that reported survival rates ranged from 95.8-100% which is largely 

similar to those of implants placed without the need for GBR.2 Simultaneous horizontal GBR at time of implant 

placement was reported to have successful coverage of exposed implant threads between 71.4-100% of cases.2   

 

Non-resorbable membranes 

Non – resorbable polytetrafluoroethylene (PTFE) membranes consist of a polymer with a carbon backbone 

covalently bonded to a uniform sheath of fluorine atoms.  Expanded-PTFE (e-PTFE) is a polymer with high stability 

and is resistant to breakdown; comprised of a surface with small pores which encourage tissue cell attachment 

which stabilises the host-tissue interface.  e-PTFE membranes have demonstrated predictable outcomes in GBR 

procedures.  However, in the event of exposure there was found to be a higher rate of infection compared with 

alternative resorbable membranes.3  

 

An available alternative to e-PTFE includes high-density PTFE (d-PTFE) membranes, which is a micro-porous 

membrane. A randomised controlled trial found d-PTFE and e-PTFE to have equal success with GBR procedures; 

however, d-PTFE was found to be easier to remove.4  The micro-pores do not allow bacterial and epithelial 

penetration.  However, micro-organisms may still pass beneath the edge of an exposed membrane.  Membrane 

exposure is considered the main cause of failure for GBR, and may result from suturing under tension; sharp 

membrane edges or trauma from food impaction, prostheses or opposing teeth.  Adequate flap mobilisation is 

essential, and availability of soft tissue should be considered pre-operatively.  

 

The limitations of non resorbable membranes have been recognised as the need for a second stage surgery and 

high membrane exposure rate.  This may lead to potential patient discomfort, increased cost, post-surgical infection 

and possible sub-optimal bone regeneration.   

 

Defect size 

A particular problem with larger or vertical defects is the need for a supporting structure which will maintain the 

space for bone regeneration.  Initially titanium tenting screws were used beneath membranes to provide support 

against collapse.  In very large defects titanium meshes are utilised in combination with autogenous particulate 

grafts.  Later titanium foils were developed which are either occlusive barriers or contain micro-porosities, while 

providing support for a grafting material.  More recently d-PTFE membranes have been developed with titanium-

reinforcement in order to provide the advantages of a membrane that allows nutrient transfer, occludes epithelial 

ingrowth and bacteria, while providing evenly distributed protection for the graft material.  Whilst successful bone 

augmentation has been described even without the use of bone substitutes below reinforced membranes, this is 

recommended to facilitate bone formation.1  

 

A 2014 systematic review found that where the crest is less than 3.5mm, the likelihood of good implant primary 

stability is low.5  Milinkovic et al suggest that in crest widths less than 3.5mm a two-stage approach should be 

adopted with either GBR or block grafting followed by implant placement at a later date.  Staged GBR was found to 

increase the ridge width by around 3.3mm, and block grafting by 4.3mm.5 With simultaneous implant placement and 

GBR with a reinforced titanium membrane, a randomised controlled trial reported an average horizontal ridge width 

gain up to 5.0mm and dehiscence vertical fill up to 6.9mm.6  However, the larger and vertical defects will be more 

unpredictable owing to the difficulties in soft tissue coverage, stabilisation and infection risk. More significant defects 

(ridge width <4mm)5 or where primary stability cannot be achieved, other techniques including block grafting from 

autogenous or animal sources may be required.  
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Case 1. 27 year old male Figure a) Preoperative cross-sectional cbCT scan UR1 demonstrating unrestorable root resorption 

following trauma. b) Preoperative labial view. c) Occlusal view d) Post extraction cbCT scan showing apical root fragment. e) 

Periosteal flap raised and root fragment extracted. f) Extent of the horizontal labial bone defect. g) Radiographic-surgical stent 

to guide implant positing demonstrating possibility for screw access. h) Local site autogenous bone chip harvesting with a micro 

bone scraper and showing the extent of the dehiscence defect with fair primary stability of the dental implant. i) Autogenous 

bone chips placed directly over exposed implant. j) Particulate DBBM graft (Geistlich – Bio-Oss) to provide additional 

augmentation of the alveolar defect. k) Titanium reinforced d-PTFE membrane secured with titanium bone tacks.  l) Porcine 

collagen membrane (Geistlich – Bio-Gide) placed  over d-PTFE membrane. m) Periosteal release and flap advancement 

sutured in place. n) Immediate post operative periapical radiograph. 

Case 2.  51 year old female Figure a) Preoperative periapical radiograph 

showing failed apical surgery UR1. b) Preoperative cbCT cross-sectional 

view demonstrating labial bone defect.  c) Preoperative labial view 4 months 

post extraction UR1. d) Healed socket UR1. e) Mucoperiosteal flap raised to 

reveal significant horizontal bone defect. f) Dental implant placement with 

fair primary stability – note the extent of the bone dehiscence. g) 

Autogenous bone chips and particulate DBBM placed over exposed implant.  

h) d-PTFE membrane placed. 

i) Porcine collagen membrane placed over the d-PTFE membrane.  j) Periosteal release allows tension free closure over the 

GBR, which is crucial for success.  k) Implant exposure and d-PTFE membrane removal 6 months post primary implant 

placement.  l) Cover screw revealed with good buccal bone volume.  m) UR1 Atlantis zirconia abutment and UL1 veneer 

preparation. n) Cement retained e.max implant crown UR1 and e.max veneer UL1.  o) High smile line. p) Periapical radiograph 

of UR1 implant with final restoration 13 months post primary implant placement.   

Case 3. 33 year old male.  Figure a) A pseudopanoramic view from cbCT. b) Tooth loss UL12, UR1 following trauma  c) Cross-

sectional cbCT view UR1 d) Cross-sectional view UL2. e) Exposure of implants following placement 10 months previously. f) 

Removal of the d-PTFE membrane.  g) Healing abutments UR1 UL2.  h) Screw retained implant bridge placed upon MP 

abutments.  i) The extent of vertical bone defect required pink porcelain to recreate interdental papillae.  j) Final aesthetic result 

showing a moderate smile line.  k) Periapical radiographs 18 months post primary implant surgery. 


