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Introduction
Following extraction of a tooth, a number of changes occur in the 
alveolar ridge involving modelling and remodeling of bone resulting 
in a significant loss of bone in horizontal and vertical dimensions 
of the ridge within the first year following tooth extraction 
without immediate implant placement. According to Schropp and 
colleagues most of these dimensional changes occur within the first 
three months following tooth extraction [1]. In their study using 
subtraction radiography to assess changes in extraction sockets 
over a 12-month period, 50% of the width of the alveolar ridge 
was reduced with the loss corresponding to a 5-7mm in width [1]. 
The greatest loss of ridge width occurred in the first three months.   
 
Immediate Implant placement in fresh extraction sockets is a 
successful protocol for preserving alveolar ridge dimensions and 
has been recommended as the treatment of choice when feasible. 
For a number of reasons such as the presence of bone defects, 
potential for esthetic compromise, proximity to vital structures 
and failure to achieve implant stability, immediate implant might 
not be an option [2]. 

Placement of implants at a later time after healing of the extraction 
socket becomes necessary. When no ridge preservation occurs in 
the extraction site, significant dimensional changes can occur in 
the site resulting in loss of alveolar ridge width and height.  
 
Bone loss after tooth extraction causes two major challenges, 
esthetic problems around fixed dental prosthesis resulting in 

soft tissue recession or it can make dental implant placement 
more challenging with a need for guided bone regeneration to be 
performed [2]. Alveolar ridge preservation is defined as any local 
therapeutic intervention performed at time of tooth extraction 
primarily aimed at preserving alveolar ridge contours in order to 
have maximum bone and soft tissue available for future implant 
placement or delivery of tooth supported prosthesis [3].  
 
  Alveolar ridge preservation techniques can be utilized for intact 
sockets with the intention of retaining the dimensions of the 
socket, this is called socket preservation, or it can be utilized for 
damaged extraction sockets that present with severe dehiscence 
or fenestration defects which are defined as defects involving a 
minimum of 50% of alveolar height of any socket wall [3]. 
 
  To address bone loss and preserve the dimensions of the alveolar 
ridge, ridge preservation techniques are treatment planned with 
tooth extraction with the goal of maintaining the contours of 
the alveolar ridge, and preserving the bone in the extraction site 
to allow placement of dental implants and fixed restorations. 
Alveolar ridge preservation is effective in limiting physiologic 
ridge reduction compared to tooth extraction alone.3A number of 
studies have been able to show the proven effect of Alveolar ridge 
preservation procedures on maintaining alveolar ridge dimensions 
and minimizing loss of tissue volume [2-6]. 
 
Factors that affect effectiveness of alveolar ridge preservation 
procedures include number of neighboring teeth to be extracted, 
socket morphology, periodontal biotype, type of graft material 
utilized, smoking status of patient as well as oral hygiene 
compliance.3 When multiple adjacent teeth are being extracted, 
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this can be able to result in increased amount of ridge resorption 
due to lack of stimulation of the site from loss of multiple adjacent 
roots of teeth. The use of Xenograft and DFDBA were found to 
be associated with enhanced ridge augmentation compared to 
other grafting materials [4]. Additionally, multiple studies have 
shown that utilizing membrane barriers with bone grafts and bone 
substitutes significantly improved success of ridge augmentation 
in both horizontal and vertical dimensions [4,7]. 
 
Additionally, in sites with significant bone loss, use of tenting 
screws has been able to maintain space more effectively allowing 
for better success with guided bone regeneration by being able 
to prevent membrane collapse.  Tenting screws also protect the 
augmented site against mechanical injury and favour stabilization 
of bone and bone substitutes allowing for improved guided bone 
regeneration [8-10]. 
 
Case Report 1: Ridge Preservation involving Guided Bone 
Regeneration Principles 
A 45-year-old female was referred to us for emergency treatment. 
Teeth # 10 and #11 had severe bone loss and mobility and had to 
be removed. Implant surgery is a very challenging task if teeth 
are removed due to severe periodontal disease in the esthetic zone 
because a large visible ridge defect will be created upon removal 
of the involved teeth causing unesthetic long restorations. (Figures 
1 and 2). Teeth # 10 and 11 were removed. (Figure 3) A ridge 
preservation procedure was then performed to prepare the area 
for implant surgery utilizing particulate demineralized freeze-
dried bone and a titanium reinforced ePTFE membrane. Tenting 
screws were utilized to correct a severe ridge deficiency by helping 
creating space for regeneration, allowing increased bone height 
and width and expanding the soft tissue volume. (Figure 4) This 
technique enabled guided bone regeneration. (Figure 5a, 5b) An 
Essix retainer was placed as a temporary restoration. The goal of 
alveolar ridge preservation is to minimize soft and hard tissue loss 
following tooth removal and regenerate tissue volume.  Following 
healing, two 3.2X10mm Legacy 2 Implant direct implants were 
placed.(Figures 6,7 and 8) 

Figure 1: Initial Clinical Presentation

Figure 2: Initial x-rays

 Figure 3: Tenting screws in place

Figure 4: Placement of bone graft and membrane

Figure 5a: Closure of flap

Figure 5b: X-rays of tenting screws
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Figure 6: Bone graft healing

Figure 7: Implants #10 and #11

Figure 8: X-rays of implant #10 and #11

Case Report 2: Alveolar Ridge Preservation Procedure to 
allow placement of Fixed Partial Bridge  
A 77-year-old female presented with pain on maxillary anterior 
teeth. Clinically, she had a fixed partial bridge from #7-#10. 
(Figure 9 and 10) Tooth #7 had to be extracted due to periodontal 
disease and bone loss. Her x-rays showed that the bone loss around 
tooth #7 would result in significant damage to the socket walls 
and need for alveolar ridge preservation procedure to prevent 
bone defects in the esthetic zone. (Figures 11 and 12) To provide 
a healthy environment for the new fixed restoration, extraction 
of #7 and alveolar ridge preservation were necessary, as well as 

crown lengthening for #6 and a new fixed partial ridge from #6-
#11. Following extraction of tooth #7, the socket was debrided 
and demineralized freeze-dried bone and ePTFE membrane was 
utilized for guided bone regeneration. (Figure 13a and 13b) The 
goal of the procedure was to maintain ridge contours, and allow 
placement of an esthetic fixed partial bridge on periodontally 
healthy teeth. (Figure 14) 

Figure 9: Case study 2: Initial presentation

Figure 10: X-rays of initial presentation

Figure 11: Following Extraction

Figure 12: Flap closure with bone graft and ePTFE membrane
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Figure 13 a and 13b: X-rays of healed site

Figure 14: Restorations in place

Discussion
Alveolar ridge preservation procedures are utilized to prevent loss 
of tissue volume in an extraction site following tooth removal. 
The goal of the procedure is also to use guided bone regeneration 
principles to regenerate bone for sockets with damaged socket 
walls allowing maintenance of tissue contours in the extraction 
site. A number of studies have found a clear benefit to alveolar 
ridge preservation for retaining dimensions and contours of the 
extraction sockets compared to extraction sites without ridge 
preservation especially in sites where esthetics is critical. It 
also offers the advantage of reducing need for augmentation 
procedures during dental implant placement. The ability to have 
space maintenance for barrier membranes and to allow migration 
of bone cells as well as block other cell types has been important 
to success of guided bone regeneration. In cases where there 
is significant loss of bone in the extraction site, use of tenting 

screws can be helpful in preventing collapse of the membrane 
allowing maintenance for space with the membrane. Avila-Ortiz 
and colleagues found that use of Bovine bone and demineralized 
freeze-dried bone (DFDBA) showed significant advantages in 
the mid buccal alveolar ridge height compared to alloplastic bone 
substitutes and also an advantage to use of barrier membrane 
materials. Being able to have space maintenance to allow adequate 
guided bone regeneration is essential to success of Alveolar ridge 
preservation procedures, and use of tenting screws and rigid 
membranes are important to ensuring adequate space for bone 
regeneration in damaged extraction site walls.  
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