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Abstract 
At the time of exraction, the buccal surface is the most affected part of the bone that tends to reabsorb 

both horizontally and vertically. It is defined as "alveolar preservation", to the procedure that is 

performed at the time of extraction and allows to preserve dimensions and alveolar contours.  

Objective: To analyze the literature of great importance on alveolar preservation, as well as alveolar 

reabsorption, atraumatic extraction, bone grafting and techniques.  

Methods: A search was made in Pubmed, Medline y EBSCO databases. The terms "alveolar 

reabsorption", "atraumatic extraction", "bone graft", "techniques", in combination with the words 

"alveolar ridge" and "preservation" were used.  

Results: Alveolar resorption can be really detrimental at the time of implant placement. Preservation of 

the vestibular wall during dental extraction can be achieved with an atraumatic technique, a minimally 

invasive procedure. The use of bone grafts is of great help at the time of alveolar preservation. It will 

totally depend on the case to be treated which technique is most appropriate for the increase of volume of 

the edentulous area, so the case has to be evaluated and diagnosed in an integral manner.  

Conclusion: The preservation of the alveolar bridge has proven to be an excellent alternative in 

periodontal therapy which has shown favorable results to allow a good future restoration. 

 

Keywords: Bone graft, techniques, alveolar ridge, autraumatic extraction 

 

1. Introduction 

When performing a dental extraction, a series of biological changes occur that lead to a 

reabsorption and atrophy of the alveolar ridge, which causes changes in all its dimensions [1], 

where 50% of the reabsorption occurs the first year after extraction, compromising the 

placement of implants [2]. 

Currently, alveolar ridge atrophy represents one of the greatest problems for the periodontist 

when planning a dental implant, since bone volume is compromised to achieve primary 

stability [3], an adequate anchorage and the ideal position, limiting the desired three-

dimensionality [4]. Alveolar preservation is any procedure that is performed at the time of 

extraction and allows conserve alveolar dimensions and contours [5]. 

The alveolar crest preservation techniques are aimed at reducing resorption after dental 

extraction6. Several studies show that alveolar preservation helps to minimize dimensional 

changes after a tooth extraction [7]. In this way, it is believed that biomaterials used after an 

extraction play an important role for bone formation, preserving the alveolar bridge's contour 

for subsequent implant placement [8]. 

At present, there are different alveolar preservation techniques to reduce or even prevent 

alveolar ridge deformities, such as Biocol and Bartee, which have worked a lot to prevent as 

much as possible possible changes when removing a tooth. However, the operator must make 

an accurate diagnosis with the help of diagnostic tools to choose biomaterials and techniques 

that help reduce alveolar reabsorption when opting for a preservation of the flange [9]. 

The aim of the present study is to conduct a literature review on the diagnosis, surgical 

management, selection of biomaterials, as well as the different techniques of alveolar 

preservation. 
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2. Methods 

A search was made in Pubmed, Medline y EBSCO databases. 

The terms "alveolar reabsorption", "atraumatic extraction", 

"bone graft", "techniques", in combination with the words 

"alveolar ridge" and "preservation" were used. 

 

3. Literature review 

3.1 Bone Resorption 

Post-extraction resorption occurs at the moment when a tooth 

is lost and a process of atrophy is stimulated, which manifests 

itself in a gradual reabsorption of the alveolar process. Such 

resorption occurs differently in the upper jaw than in the 

lower jaw10. In the maxillary teeth, the vestibular cortex is 

extremely thin, which worsens deformities of the alveolar 

ridge at the time of extraction and scarring of the alveolus [11, 

12]. 

When cortical bone is destroyed during extraction or due to 

other causes such as fractures, injuries [13], periodontal 

disease, its result will result in atrophy of the alveolar crest 

and a collapse of soft tissues [14, 15]. Allen classifies bone 

defects according to their magnitude: 

Mild when it has less than 3 mm of bone loss, moderate 

between 3 and 6 mm of bone loss and severe in those cases 

with more than 6 mm of bone loss [16]. 

Abrams H, Kopczyk R and Kaplan Alan, found that after the 

loss of anterior teeth, alveolar ridge deformities occur with an 

incidence of 91% varying in location, anatomy and severity, 

with the most prevalent class III or combined defect (55.8%) 
[17]. This type of defect is the most difficult to treat because 

tissue is lost in height and width. The defect that occupies 

second place in prevalence is class I or lip-lingual deformity 

(32.3%). This is perhaps the simplest to treat, and that 

currently there are different procedures that can return to the 

edge its width loss. Class II defects, where there is only loss 

of height, are the least common, since they occur most of the 

time in combination with tissue loss in width [18]. 

The dimensional changes of the alveolar ridge will be varied 

depending on the case and the factors of why the tooth has a 

poor prognosis; so it is necessary to take into account that 

both bone can be lost at the time of extraction and what is the 

future of that edentulous space since they can be handled with 

different graft materials and surgical procedures reported in 

the literature [19]. 

 

3.2 Definition and Description of Bone Resorption After a 

Dental Extraction 

Currently in the field of dentistry has become very important 

to study the healing process of the alveolus followed by an 

extraction due to a series of events and changes both physical 

and biological in the alveolus and its surroundings, which can 

be difficult the aesthetics of this zone once it is necessary to 

restore [20]. 

The alveolar process is defined as the bone that surrounds an 

erupted tooth; and below this alveolar bone is the basal bone 

in both the upper and lower jaw [21]. 

Cardaropoli et al, in 2003, in a study with dogs, analyzed the 

tissues around an alveolus after extraction and it could be 

observed that immediately after this act the hard lamina 

showed remains of the periodontal ligament, and the Sharpey 

fibers were found dispersed in the clot, this inflammatory 

reaction stimulates the recruitment of granulation tissue [22]. 

 

3.3 Histology, Mechanisms and Times of Cicatrization 

After a Dental Extraction 

Histologically an intralveolar process occurs and it was 

observed on the seventh day that the matrix was formed by 

blood vessels, mesenchymal cells, leukocytes and collagen 

fibers, which evidences osteoid tissue at the base of the 

alveolus, by day 17 there is presence of osteoclasts, which It 

is a sign of resorption. There is a process of bone formation 

where the fasciculated bone is replaced by reticular bone, 

which fills the entire alveolus and for 100 days the maximum 

radiographic density can be shown [23]. 

During the first 3 post-extraction months, the largest series of 

dimensional changes in the alveolar ridge (two-thirds of bone 

resorption) arise both vertically and horizontally. After one 

year of tooth extraction, 50% will have been lost [24]. 

The lingual wall within 8 weeks of the extraction remains 

relatively equal, while the vestibular table decreases by a few 

millimeters; this due to its thin thickness and its fasciculated 

bone composition that it loses completely. Following this loss 

or bone resorption, the soft tissue collapses following the way 

in which bone remodeling takes place, creating a defect in the 

flange [25]. 

All these mentioned events are of vital importance to know 

them before performing an extraction and to consider what 

will be done in the future in that edentulous space, in order to 

somehow prevent the resorption of the residual ridge thus 

avoiding surgical intervention for an increase of ridge [26]. 

 

3.4 Atraumatic Extraction 

The objective of the atraumatic extraction is the minimal 

affection of the hard and soft tissues that surround the tooth. 

The complexity of the procedure depends on the location of 

the tooth, the biotype of the patient and very vestibularized 

teeth [27]. 

It is a conservative procedure that favors healing, aesthetics 

and tissue maintenance, thus facilitating its management 

during rehabilitation therapy [28]. 

However, traditional methods of tooth extraction with forceps 

and elevators can damage the tissues and fracture the 

vestibular table [29]. In 2012, in a study of a clinical report, an 

atraumatic extraction method was presented where an air-

powered sonic instrument with specially designed inserts was 

used; This technique provides the clinician with efficient 

extraction of teeth and preservation of the intact vestibular 

table [30]. 

The preservation of the vestibular table during dental 

extraction is a determining and important factor of the esthetic 

result. Nowadays, different techniques for atraumatic 

extraction have been proposed, such as the use of rotating 

drills, periotomes, piezoelectric, and even removing the root 

in fragments at the time of being milled when preparing to 

position the implant [31]. Clearly, this technique is very helpful 

in order to be the most minimally invasive for all the tissues 

that surround the tooth and have better results [32]. 

 

3.5 Bone Grafts 

The materials that have been used to try to preserve the 

alveolar ridge are the same used for bone or guided tissue 

regeneration [33]. Each of them has its advantages and 

disadvantages, so the clinician must have knowledge of all the 

properties, characteristics, obtaining techniques and in which 

cases they can be used to choose the most appropriate [34]. 

There are several procedures that are used for bone 

preservation; a clear example are bone grafts and, in relation 

to their origin, they were classified [35]. 

 Autografts: It is considered as the gold standard because 

it has 3 properties that are osteogenesis, osteoinduction 

and osteoconduction. It is obtained from multiple areas of 
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the same patient such as the chin, the tuberosity of the 

maxilla, torus, tibia, iliac crest, among others. One of the 

disadvantages is its rapid resorption, which is why it is 

usually combined with xenograft or allografts and in this 

way improve its properties [36]. 

 Allografts: They are osteoinductive; This type of bone 

graft is taken from the same species. There are 2 types: 

frozen-dried mineralized (FDBA) and frozen-dried 

mineralized (DFDBA). This type of grafts need to be 

processed so that they are free of antigenic properties [37]. 

 Xenografts: They are osteoconductive; also called 

heterograft and are of bovine or porcine origin. In this 

type of grafts, implant placement is recommended six 

months after alveolar preservation. A clear example of 

this type of grafts is the much-listened Bio-Oss Collagen 
[38]. 

 Alloplastics or synthetic bone substitutes: Most of 

them are only osteoconductive. Due to its characteristics 

and properties, some alloplastic materials are increasingly 

used in procedures for the preservation of the alveolar 

process at the time of dental extraction to avoid collapse 

of the flange [38]. 

 

The use of bone grafts for alveolar preservation is of great 

help to maintain a good height and crestal width, so in recent 

years have been applied a lot in dentistry. 

 

3.6 Preservation Techniques 

Set of techniques aimed at preserving the ridge volume that 

exists at the time of extraction [39]. Bone loss of height and 

alveolar thickness can be treated today with alveolar 

preservation techniques, and thus have a better prognosis 

when placing a restoration, specifically an implant [40]. So 

there will be a dimensional reduction of the crest but not so 

significant. It has been described that it does not affect at all 

the success rate in implants placed in alveoli grafted to non-

grafted ones, since their dimensions are adequate [41]. 

There are many methods or techniques commonly used to 

perform alveolar preservation; there are the methods 

described by Darby, among others; but it is believed that the 

simplest technique is through an atraumatic extraction, 

achieving a biological healing of the alveolus with primary 

closure [41]. 

The graft is placed in the alveolus and covered with a 

membrane to then release flap and can be displaced and 

achieve primary closure of the wound. There is also graft by 

coronal displacement, but without membrane or, only the 

placement of a membrane on the alveolus, without bone graft 

filling it. In spite of the fact that before it was believed the 

opposite; of late, flange preservation procedures are preferred 

less invasive by means of the technique without flap elevation 
[42, 44, 45]. 

It will be totally dependent on the case to be treated which 

type of technique is the most appropriate for the increase in 

volume of the edentulous area, so that the case must be 

evaluated and diagnosed in an integral manner. There are 

some techniques described in the literature, including: 

 

3.6.1 Bartee Technique 

The resorbable membranes are effective but require a primary 

closure to prevent premature dissolution of the membrane. In 

this technique, the author develops a method using a dense 

membrane of expanded polytetrafluoroethylene (PTFE), as a 

barrier to contain the graft and thus facilitate guided bone 

regeneration. The only contraindication is the presence of an 

infection. If this is the case, antibiotics should be given for 7 

to 14 days [46]. 

 

Steps: Once the atraumatic extraction is done, preserving the 

corticals, a curettage of the alveolus is done eliminating 

remnants of alveolus tissue and periodontal fibers. 

Subsequently, decortication (optional) is performed, which 

helps blood supply of adjacent bone tissue. 

The bone graft is maintained in sterile saline and soon it is 

placed in the extraction site, taking great care not to overpack 

to allow adequate revascularization. 

The membrane is cut so that it moves away from the adjacent 

margin 1mm, and extending from 3-4 mm of alveolar margin 

to apical. Once the membrane is placed in the desired 

location, we use 3-0 polyglycol suture or interrupted PTFE 

monofilament in the interdental papilla and a horizontal suture 

over the alveolus. 

The excessive tension of the flap will prevent the blood 

supply and may cause necrosis of the margin of the flap, so it 

should be avoided. After 2 weeks, the suture is removed and 

the area cleaned in case of bacterial accumulation. Depending 

on the size of the defect and the condition of the alveolar 

walls, the membrane is removed 3-4 weeks postoperatively, 

where infiltration of anesthetic is not necessary. 

The advantage of this technique is the ability to maintain the 

graft in the alveolus, its facility to place and remove the 

membrane, and the preservation of the mucogingival 

architecture. 

 

3.6.2 Biocol Technique 

Technique described by Dr. Anthony Sclar, which is used to 

reduce bone resorption when removing a tooth. The 

objectives of this technique are to preserve the alveolar 

morphology, to prevent the effects of primary closure of soft 

tissues, to maintain the periosteum minimizing loss of the 

vestibular table and the preservation of both the architecture 

and the volume of the keratinized gingiva at the treated site. 

The atraumatic extraction technique is performed and placed 

in the Bio-Oss bone graft socket, then a resorbable collagen 

membrane (Collaplug) is placed and placed on this isodent, 

this will allow guided bone regeneration without the need for 

a flap or a primary closure [47]. 

 

4. Conclusions 

One of the most common procedures in dental practice are 

dental extractions, where bone reabsorption of the alveolar 

walls will always occur, mostly in a horizontal direction, 

however, vertical loss is more affected in the alveolar face of 

the mouth. As a consequence, a narrower and shorter bone 

will be reflected in the oral cavity. Preserving the alveolar 

ridge is a technique in which studies have been shown to 

significantly reduce bone resorption as a result of exodontia. 

Analyzing periodontal status of the patient is of great 

importance. 
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