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Tooth extraction is a common procedure in the field of 
dentistry. Although atraumatic extraction is always preferred, 
it is not always accomplished. In this course, we will cover 
topics such as how normal healing occurs and why atraumatic 
tooth extraction is desired, as well as how best to achieve 
this result. We will also discuss various techniques for socket 
augmentation and preservation, as well as when a particular 
technique is indicated. After taking this course, participants 
will be versed in the various grafting options available to 
practitioners and be able to discern what option may be most 
suitable for their clinical needs.  The authors will also discuss 
the role of immediate implants in dentistry and how they can 
effect extraction sites.  
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EDUCATIONAL  OBJECTIVES

After completing this course, the reader should be able to:

1.  Understand the socket healing process and complications 
that may occur after tooth extraction 

2.  Learn how socket preservation and augmentation can 
benefit patients after extractions 

3.  Differentiate between the various grafting material options 
and understand the advantages and disadvantages of each 

4.  Learn various techniques for ridge preservation and when 
to utilize a given technique  

5.  Understand the impact of implants on extraction sites and 
how to optimize results
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Management of Extraction Site for Implant Placement 

Introduction

Simple tooth extraction is a routine procedure 

completed daily in many dental practices. Sometimes, 

however, tooth extraction can be more complex and 

require surgical access, frequently by a specialist or 

practitioner with advanced training. Despite this, atraumatic 

tooth extraction is always the goal. This not only provides 

the patient with a more positive experience, but also allows 

for improved healing of the extraction site and ultimately a 

more suitable environment for prosthetic replacement, such 

as an implant and crown. In this review, we will discuss how 

to achieve the least amount of trauma during extractions, 

review the healing process, and detail options for preserving 

and augmenting bone in extraction sites.

Extraction Site Healing
Early histologic studies in the mid-20th century of 

human and animal extraction sockets explored in detail 

the early and late phases of socket healing.1-5 The following 

sequence was generally seen in healthy sockets: 

Day 1 – Clot formation 

Day 2-7 – Granulation tissue fills socket 

Day 4-20 – Connective tissue replaces granulation tissue; 

spindle cells, collagen fibers, and early vascularity is seen 

Day 7 – Bone formation begins with uncalcified spicules 

and osteoid at the socket base and periphery 

Day 20 – Mineralization begins 

Day 40 – Two-thirds socket filled with immature bone, 

lamina dura becomes lost 

Day 50-90 – Bone matures into trabecular pattern 

resembling alveolus 

Day 100 – Socket density comparable to surrounding 

bone, minimal residual osteogenic activity 

Socket Epithelialization 

Amler noted that epithelium proliferation at the periphery 

of the socket begins at day 4.3 Amler and Mangos found 

complete fusion of the overlying epithelium around days 20-

30, although some sockets were noted to remain incompletely 

covered at day 35.1-3 Amler noted that epithelialization was 

delayed by sloughing epithelium at the edges of ragged and 

traumatized native epithelium, but minimal sloughing was 

found at the edges where clean incisions were made.3 

Dimensional Changes of the Socket and Ridge 

The alveolar process is comprised of both cortical 

and bundle bone. The term bundle bone is used because 

of the insertion of Sharpey’s fibers from the periodontal 

ligament (PDL). Bundle bone makes up the thin layer 

surrounding teeth, while the remainder of the alveolus is 

cortical bone. During tooth extraction, loss of the PDL 

and damage to the interdental bone and vasculature results 

in resorption of the bundle bone. Araújo demonstrated 

in dogs that the bundle bone is replaced by woven bone, 

resulting in significant vertical reduction of the buccal 

crest.6 The outer surfaces subsequently resorb on both 

buccal and lingual aspects, resulting in horizontal bone 

loss. In single extraction sites or small areas, up to 50% 

reduction in width may occur in the first year, with most 

reduction occurring in the first 3 months.7 The buccal plate 

resorbs at a greater degree than the lingual plate, resulting 

in a lingual migration of the alveolar crest.6 In multiple 

extraction sockets, damage to interdental vasculature 

and loss of PDL results in proportionally more width and 

height reduction than single sites.8 A 2009 systematic 

review of 11 papers reported a mean reduction in alveolar 

ridge width of 3.87 mm after tooth loss.9 

Atraumatic Tooth Extraction 
Tooth extraction should involve as little injury as 

possible to the surrounding bone and soft tissue.10,11 

Damage to the labial plate can exacerbate horizontal and 

vertical resorption, while damage to the interproximal 

bone can result in loss of papilla. 
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Unnecessary flap elevation should be avoided to minimize 

devascularization of the labial plate that would exacerbate 

labial bone loss.11,12 Flap elevation during tooth removal has 

been reported to increase bone resorption by 16%.11 Sectioning 

of teeth and the judicious use of peritomes, proximators, 

and luxators will aid in expanding the PDL space and tooth 

removal while limiting trauma to the surrounding alveolus. 

After the tooth is removed, the socket should be inspected in all 

dimensions for surrounding bone integrity.13-16 

Socket Preservation and Augmentation 
Adequate crestal bone and ridge thickness is a 

prerequisite for implant placement.17 Alveolar bone loss 

after extraction may result in compromised implant 

position or angulation. Since buccal bone is more 

susceptible to resorption than other areas of the alveolar 

ridge, techniques to maintain or correct existing defects are 

necessary for ideal implant placement.18,19

Socket grafting, also known as socket augmentation 

or ridge preservation, has been advocated to decrease 

the amount of bone loss after tooth extraction.20-23 

Controlled animal and clinical studies have demonstrated 

a significant reduction in bone loss after tooth extraction 

when socket grafting is performed, which may obviate 

the need to undergo further augmentation procedures and 

thus shorten treatment duration.20,23-28 Some opponents 

of socket grafting, however, claim that placing foreign 

material may hinder bone growth and become “osseo-

obtrusive,” with some studies demonstrating diminished 

bone formation associated with deproteinized bovine bone 

and bioactive glass, in particular.29-33 

Graft Materials 
Autogenous bone 

Evidence indicates that autogenous bone grafts (using 

the patient’s own bone) may be a viable graft material. 

In a human study with iliac crest bone graft, Pelegrine 

demonstrated a reduction in ridge resorption compared 

to untreated controls (1.14 mm vs. 2.46 mm horizontal, 

0.62 mm vs. 1.17 mm vertical).34 The same study, however, 

showed no statistically significant change in the amount of 

mineralized bone after 6 months (42% vs. 45%). Despite 

some of the promising results, drawbacks of autogenous 

bone include the need for an additional surgical site and 

potentially increased morbidity. 

Allograft 

Allografts (from a donor of the same species as the 

recipient but with a different genotype) also have been 

studied for socket preservation. Histologic analyses of sites 

grafted with allograft have shown adequate bone formation 

for implant osseointegration.35 Mineralized human allograft 

has demonstrated a range of 27% to 68% of vital new bone 

formation, 4% to 15% of residual graft particles, and 38% 

to 58% of nonbone connective tissue in various histologic 

studies analyzed at 4 to 6 months.23,29,36,37 

There is some debate regarding the use of mineralized 

and demineralized variants of allograft. Mineralized bone 

retains more structural integrity, while the decalcification 

of demineralized bone is thought to expose bone 

morphogenetic protein and increase osteoinduction.38,39 

Wood and Mealey demonstrated at the 4-month mark 

after augmenting intact sockets that demineralized 

bone allograft had a significantly greater percentage of 

vital bone (38.4% vs. 24.6%) and significantly lower 

percentage of residual graft particles (8.8% vs. 25.4%) 

when compared to mineralized bone.40 Neither showed 

any significant difference in alveolar ridge changes. 

However, sockets with buccal wall defects or atrophic 

ridges may not be adequately treated using demineralized 

graft material due to its lack of structure. Mineralized 

grafts have been shown to produce comparable results to 

autogenous bone for augmentation in atrophic alveolar 

ridges and long-term structural stability.13,41,42 
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Mineralized particulate allograft is commonly 

available as cortical, cancellous, or mixed cortical-

cancellous formulations. There is little data in the literature 

investigating the advantages of either formulation. In 

a randomized controlled clinical trial with 66 patients, 

Demetter demonstrated no significant differences in vital 

bone formation or dimensional changes between cortical, 

cancellous, or a 50-50 mix. All cortical allograft have 

significantly greater residual graft material.43

Xenograft 

Xenograft is bone material derived from animal 

sources, such as bovine or porcine bone. Bovine bone 

matrix has been reported to preserve the alveolar ridge 

with adequate bone formation and enable successful 

implant placement.44-46 Histologic analysis of bone 

retrieved 9 years after sinus augmentation and implant 

placement revealed that bovine graft remnants persisted 

(16%), and newly formed bone accounted for only 

46% of the biopsy specimens.47 This persistence of graft 

materials is consistent with other reports taken after 

implant loading from 6 months to 4 years.48-50 These 

authors noted that the bovine graft material was in 

intimate contact with newly formed bone, which was in 

intimate contact with implant surfaces. While the graft 

material may remain, its slow resorption qualities may 

aid its function in volume maintenance. No differences 

were found in vital bone-to-implant contact when 

comparing sinus augmentations with xenograft vs. 

autogenous bone.51 

The success of integration and initial implant survival 

depends on two aspects of bone quality:

•  the density and rigidity of bone and its ability to 

establish primary stability

•  the availability of vital bone for bone-to-implant 

contact at the microscopic level.52

Research shows that bone-to-implant contact around 

osseointegrated implants ranges from 42% to 96%, but it 

is unknown what absolute minimum is required for long-

term success.53 Studies comparing autografts to xenografts 

with histologic analysis of bone-to-implant contact have 

shown similar degrees of osseointegration and residual 

graft particles incorporated in direct contact with newly 

formed bone.54,55 This is consistent with systematic reviews 

that have demonstrated no decrease in survival rates 

with implants placed in sites treated with guided bone 

regeneration (GBR) and augmented sinuses.56,57 

Alloplast 

Alloplast (synthetic bone substitute) includes a variety of 

materials, such as hydroxyapatite variants, bioactive glass, 

calcium sulfate, and collagen. Advantages of using synthetic 

material include eliminating the risk of disease transmission 

and avoiding biologic materials that patients may refuse for 

personal or religious reasons. Clinical and histologic studies 

have shown that various alloplasts demonstrate improved 

vital bone formation and reduced residual graft material to 

allografts and xenografts. In addition, they are appropriate 

for socket grafting.52,58,59 Despite these positive findings, a 

recent systematic review of randomized controlled clinical 

trials of various graft materials revealed that although 

histologic outcomes were better with alloplasts, there was 

similar loss of ridge dimension compared to sockets without 

grafting. The review did find that sockets grafted with 

allografts and xenografts showed improved maintenance 

of ridge dimensions in comparison to alloplasts or no graft. 

This suggests that although alloplasts demonstrate good 

osteoconductive properties, they may not have the structural 

stability needed to maintain or augment ridge dimensions. 

Particle size 

When selecting particulate graft material, particle size is 

an important consideration. In a controlled animal study, 

cortical allograft with particle sizes between 90 and 300 µm 

Management of Extraction Site for Implant Placement 
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produced rapid healing by direct ossification when placed 

into critical-sized defects; particles larger than 300 µm 

healed more slowly, and those that were too small were not 

osseoconductive.60 Large particle size grafts have also been 

shown to undergo less resorption and achieve a greater ridge 

width compared to small particle size grafts.61 Although graft 

materials of different types and sizes are capable of bone 

formation when used for socket preservation, a thorough 

understanding of the material of choice and its handling 

properties is important for successful ridge preservation and 

subsequent dental implant placement. 

Techniques
Sockets with Intact Labial Walls 

Various techniques have been described for ridge 

preservation after tooth extraction. One involves partially 

filling the socket with graft material and then occluding 

the top of the socket with a collagen plug to protect the 

graft.36 In this method, no flap is elevated, and a figure-of-

eight suture is used to help retain the collagen dressing. 

Other authors suggest using a free gingival graft 

taken from the palate,62 while others do not use any 

occlusive dressing.63 Another technique involves raising 

Figure 1A

Figure 1B

Figure 1C

Figure 1D—For socket defects with an intact labial plate and normal crest 
level, small-particle cancellous allograft can be placed without a barrier 
membrane. 
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a mucoperiosteal flap to secure the bone graft with a 

membrane.23,64 For socket defects with an intact labial 

plate and a normal labial crest level, the placement of 

small-particle cancellous allograft (250-1000 microns) 

without a barrier membrane is preferred with a simple 

figure-of-8 suture (Figure 1A-D). 

Several recent systematic reviews have failed to 

demonstrate superiority of one ridge preservation technique 

over another, although two studies suggested that flap 

elevation and membrane use might improve results.28,65-68  

It is important to note that although these reviews 

demonstrate that socket grafting can minimize ridge 

resorption, there is no conclusive evidence that these 

procedures improve the ability to place implants.66 Further 

study focusing on long-term esthetic outcomes of implants 

after socket augmentation is needed.69 

Sockets with Labial Wall Defects

Teeth with periapical radiolucencies, labial fistulas, thin 

buccal plates, or those lost as a result of trauma frequently 

have compromised labial walls (Figure 2A-N). These 

defects can lose as much as 40% to 60% of the alveolar 

ridge width within 1 year.19,70,71 Different techniques to 

Management of Extraction Site for Implant Placement 

Figure 2A—Teeth with labial wall defects require socket augmentation 
using guided tissue regeneration with an open flap to overcorrect the 
alveolar ridge to achieve ideal contours

Figure 2B

Figure 2C—Preoperative CT image illustrating thin buccal bone thickness 
(< 1 mm) with large apical fenestration defect
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Figure 2D—After extraction of tooth

Figure 2E—An open book flap design is used to expose the defect in 
anticipation of reconstruction

Figure 2F—Placement of mineralized allograft to overcorrect buccal bone 
crest level

Figure 2G
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Management of Extraction Site for Implant Placement 

Figure 2H—Graft and membrane intentionally left exposed to heal by 
secondary intention to improve keratinized tissue width

Figure 2I—Graft and membrane intentionally left exposed to heal by sec-
ondary intention to improve keratinized tissue width

Figure 2J—Six months after extraction and socket augmentation, ridge 
contour is well maintained

Figure 2K—Healing at 5 months showing favorable gingival margin level 
due to augmentation of buccal bone crest

Figure 2L—CT image of healed graft at 5 months illustrating favorable buc-
cal bone crest level

Figure 2M—Flapless implant placement
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address labial wall defects using guided tissue regeneration 

have been described, including a flapless approach which 

involves positioning a barrier membrane within the 

socket and packing mineralized allograft into the socket.64 

Although flapless surgery may be technically easier to 

perform, this technique inherently limits bone regeneration 

to the confines of the socket, and likely resorbs past the 

confines of the original labial wall during healing.16 Due to 

this, sufficient volume may not be achieved, necessitating 

additional augmentation procedures. 

Augmentation with an open-flap approach is 

recommended for sockets with labial wall defects, as this 

technique yields predictable peri-implant tissue, bone 

stability, and contour.14,72,73 Opening extraction sockets 

with labial defects facilitates access for removing tenacious 

granulation tissue and fibrous scar tissue that frequently 

is associated with chronic longstanding infection. In some 

situations, teeth with labial bone defects may also be 

accompanied by overlying soft-tissue loss and recession 

(Figure 3). Dr. Bach Le prefers to use the “open book” flap 

Figure 2N

Figure 2O—Final restoration with maintenance of tissue architecture

Figure 2P



11MAY 2021

to augment these defects, particularly in sites where there 

is loss of labial attached tissue. 

The open book flap is developed with a crestal incision 

made slightly lingual to the ridge midline to preserve an 

adequate amount of keratinized tissue in the flap. This 

is followed by a distal, curvilinear, vertical incision that 

follows the gingival margin of the distal tooth. A wide 

subperiosteal reflection is made to expose 2 to 3 times 

the treatment area, and then the papilla is reflected on the 

mesial side of the edentulous site. (Figure 4A-B) Raising a 

flap to correct the anatomical defect allows for flap release 

and tension-free expansion of the soft-tissue matrix. 

Secondary bone augmentation still may be required 

in larger defects with multiple missing walls. Tenting 

screws may be used for overcorrection of the defect and 

support of the overlying tissue.42 Because most bone graft 

procedures inherently result in secondary remodeling 

and resorption, it is important to factor in the amount of 

anticipated resorption by overcorrecting the defects so that 

the critical 2-mm threshold of labial bone is achieved in 

the final result (see Figure 2F).74

Barrier Membranes 

Ridge preservation may be performed with or without 

the use of membranes, but recent systematic reviews 

Management of Extraction Site for Implant Placement 

Figure 3A—Failing right maxillary lateral incisor with labial tissue loss

Figure 3B

Figure 3C—“Open book flap” design
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Figure 3F—Placement of mineralized allograft to overcorrect buccal bone 
crest level and cover with resorbable membrane

Figure 3G—Soft-tissue closure; note slight exposure of membrane left to 
heal by secondary intention

Figure 3D

Figure 3E—Mineralized cancellous allograft placement with overcorrection 
and collagen membrane coverage
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suggest that their use improves graft stability.28,68,72-79 As a 

socket heals, bone healing progresses at a slower rate than 

the overlying soft tissue, resulting in loss of dimension. 

Membranes function by preventing soft-tissue ingrowth 

and allowing the bone matrix to mature. Nonresorbable 

membranes predictably prevent epithelial in-growth but 

are more susceptible to exposure and have higher rates 

of infection compared to bioresorbable membranes.75,80 

Some studies, however, have shown that a higher exposure 

rate does not necessarily equate to graft resorption.75,79 

For example, one randomized controlled study compared 

nonresorbable polytetrafluoroethylene (PTFE) membranes 

to resorbable collagen membranes for ridge preservation 

without primary closure. The authors did not find any 

Management of Extraction Site for Implant Placement 

Figure 3K—Radiograph of implant at 3 years follow-up

Figure 3H—Healing at 4 months post-operative

Figure 3I—Flapless implant placement

Figure 3J—Final restoration at 3 years
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significant difference in clinical or histologic outcomes 

between the two interventions. Both groups resulted in 

keratinized tissue covering the exposed membrane by 

secondary intention.81,82

Immediate Implants 
Although immediate implants have been shown to 

integrate with high success rates similar to implants 

placed with a delayed approach, studies have shown that 

implants placed into extraction sockets do not necessarily 

prevent alveolar ridge changes and may be subject to labial 

gingival recession.16,83-90 (Figure 5) A retrospective analysis 

of 42 single-tooth implants placed in the esthetic zone 

found a highly significant change in crown height due to 

marginal tissue recession of approximately 1 mm, with 

no difference seen between implant systems.91 This study 

also found that thin tissue biotypes showed slightly greater 

recession than thick tissue biotypes. 

Various technical advances have improved marginal 

bone loss and soft-tissue recession after immediate implant 

placement. These advances include the introduction of 

platform-switch designs, immediate provisionalization, and 

a better understanding of implant positioning.

Figure 5—Labial gingival recession 1 year after implant placement

Figure 4A-B—The open book flap design should be used for large defects 
to improve visualization and access to the graft site

Figure 4B
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Immediate Provisional Restoration

Immediate placement of dental implants into fresh 

extraction sockets with immediate delivery of a provisional 

restoration in the esthetic zone is a concept first reported 

by Wöhrle in 1998.92 A recent systematic review by Slagter 

demonstrated that immediate provisionalization at the 

time of immediate placement in sockets with intact bony 

walls minimizes bone level changes to <0.5 mm without 

affecting survival rates.93 (Figure 6A-J)

Another study found that immediate implant placement 

with provisionalization resulted in approximately 1 mm 

Management of Extraction Site for Implant Placement 

Figure 6A-6J—Immediate implant placement with immediate 
provisionalization

Figure 6B—Preoperative CT image illustrating > 1 mm of buccal bone crest 
thickness with apical fenestration defect

Figure 6C—After flapless extraction of tooth #9

Figure 6D—Flapless immediate implant placement
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less facial marginal recession compared with that of 

a delayed group;94 however, no statistically significant 

differences were found in crestal or interproximal bone 

levels when comparing immediate or delayed implant 

placement with immediate provisionalization in the 

anterior maxilla.

Figure 6H—Radiograph of implant with provisional restoration

Figure 6F—Immediate provisional restoration

Figure 6G—Immediate provisional restoration

Figure 6I—Final restoration

Figure 6E—Healing abutment connected temporarily to facilitate place-
ment of mineralized allograft in the buccal gap
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Observations from other studies demonstrated 

immediate and delayed changes in peri-implant tissue after 

restoration delivery, indicating that adaptive responses to 

provisional contours may help maintain tissue levels.95,96  

Buccal Plate Integrity and Thickness

An implant placed into an intact extraction socket has 

been shown to osseointegrate and form bone as long as a 

stable blood clot can be maintained.86,97-99 Fresh sockets with 

a thick labial plate >1 mm will respond more favorably to 

treatment with immediate implants and result in less facial 

recession. The flapless approach for immediate placement 

should be the preferred technique in these cases to reduce 

loss of buccal bone width and height. Thin labial plates 

(<1 mm) demonstrated increased labial resorption and 

decreased gap fill.100 Januario et al. reported that over 50% 

of maxillary anterior teeth have a labial plate <0.5 mm.101 In 

these cases, an open flap approach with external grafting of 

the socket wall for overcorrection of ridge contours should 

be considered. (Figure 2A-N)  

Immediate Implants with Buccal Wall Defects

Controversies exist in the literature regarding 

the proper management of extraction sockets with a 

buccal plate defect. Historically, the literature does 

not recommend immediate implants if the buccal 

plate is compromised because of the increased risk of 

labial marginal recession.102 However, several authors 

have demonstrated predictable implant survival with 

simultaneous GBR of facial wall defects with immediate 

implant placement.16,103,104 Le et al. assessed the outcome 

of single-stage (non-submerged) implant placement and 

simultaneous augmentation of 156 sites with vertical 

buccal defect using a mineralized particulate allograft 

covered with a collagen membrane.13 Sites were then 

evaluated with sectional cone beam computed tomography 

(CBCT) scans at 36 months after graft healing. The 

results showed the presence of bone in 100% of small 

vertical defects and in 79.3% of medium vertical defects. 

Large defects, however, showed only partial improvement 

without any complete correction. Thus, this study found 

that single-stage implant placement with simultaneous 

bone grafting to support the soft-tissue margin provided 

promising outcomes for correcting vertical buccal wall 

defects of less than 3 mm. (Figure 7A-I)

Kan studied 23 patients with facial wall defects who 

received immediate implant placement and guided bone 

regeneration, and found that the defect morphology was 

Management of Extraction Site for Implant Placement 

Figure 6J—Radiograph at 18 months after immediate implant placement 
and provisionalization, bone levels and tissue architecture are maintained
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highly correlated with gingival recession after 1 year.16 In 

patients with a V-shaped defect where the interproximal 

boundaries of the defect were intact, only 1 out of 12 

patients demonstrated >1.5 mm recession. On the other 

hand, in U-shaped or Ultra-U-Shaped defects, where either 

or both sides of interproximal bone were compromised, 

>1.5 mm recession was found in 43% and 100% of cases. 

This emphasizes the concept that graft material must have 

some amount of “housing” by native bone to adequately 

consolidate and regenerate new bone. 

Figure 7C

Figure 7D—Esthetic contour graft

Figure 7A-7I—Open book flap design with esthetic controur graft and non-
submerged closure around healing abutment

Figure 7B— Labial crest defect > 3 mm away from ideal gingival margin
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Simultaneous Bone Grafting 

Open book flap design with esthetic contour graft and 

nonsubmerged closure around healing abutment 

A 3-walled defect, after immediate implant placement, 

effectively leaves a zero, 1- or 2-walled defect. This 

Management of Extraction Site for Implant Placement 

Figure 7H—Final restoration

Figure 7I—Crestal bone levels are maintained

Figure 7E—Non-submerged closure

Figure 7F—Healing at 4 months

Figure 7G—Provisional restoration
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is dependent on the condition of interproximal bone 

and the buccal-lingual positioning of the implant. 

Interestingly, Zitzmann et al. suggested that immediate 

or early (within 6 weeks to 6 months but after soft 

tissue coverage of the socket) implant placement and 

GBR allows for improved defect correction compared 

to delayed placement and GBR. The authors found that 

more ridge resorption had occurred in the delayed group, 

resulting in 92% of these defects demonstrating zero or a 

1-wall defect, and poorer defect correction compared to 

immediate and early group.104 

In the case of apical facial wall defects, where the 

crestal aspect of the buccal bone is intact and sufficiently 

thick, the implant can be placed in a flapless manner to 

minimize ridge remodeling.105 The apical dehiscence can 

then be addressed directly with a small incision through 

the mucosa and guided bone regeneration.106 

Biotype 

Patients exhibit differences in their gingival phenotypes, 

often termed “gingival biotypes.” Most patients fall 

into two categories: slender teeth with thin gingiva and 

Figures 8A-8B—Gingival biotype. Most patients fall into two categories: 
slender teeth with thin gingiva and scalloped periodontium or square teeth 
with thick gingiva and blunted periodontium

Figure 8B 

Figure 9—Peri-implant marginal gap

Figure 10— Effect of buccal gap distance on alveolar ridge alternation 
after immediate implant placement. The 3 mm is the optimal gap distance 
among the groups examined, which drastically influences the healing of 
bone and soft tissue surrounding the implants
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scalloped periodontium, or square teeth with thick gingiva 

and blunted periodontium.107,108 (Figure 8A-B)

In a study of 100 volunteers, De Rouck et al. demonstrated 

that approximately one-third of the patients exhibited the 

thin biotype, with this trait more commonly associated with 

females.108 Two-thirds of the volunteers had thicker biotypes, 

which was usually associated with males. Much consideration 

has been given to thickness of gingiva and its relation to implant 

dentistry. The thinner biotype is more prone to recession and 

loss of interdental papilla.108-110 While objective data studying 

esthetic outcomes with anterior implants are limited, some 

clinicians advocate the routine use of connective tissue grafts 

to transform thin biotypes into thicker tissue for enhanced 

esthetic outcomes.84,111 If an implant site exhibits a thin biotype, 

a connective tissue graft or bone augmentation should be 

considered prior to or simultaneously with implant placement. 

Peri-implant Marginal Gap (Jumping Jap) 

When placing implants into fresh extraction sockets, 

a marginal defect (jumping gap) around the implant may 

result. (Figure 9) Many practitioners have been placing 

bone grafts or bone substitutes into these defects, based on 

previous animal studies showing that a gap of more than 1 

mm may lead to incomplete marginal bone formation and 

apical migration of the bony crest.112-115   

Conversely, a more recent animal study showed that 

defects larger than 1 mm eventually led to complete bone 

formation with a rough-surfaced implant, and no clinically 

detectable change in bone height.98 The same authors 

subsequently found in a human study of 21 implants 

Management of Extraction Site for Implant Placement 

Figure 11A-11B—Implants placed too deep in an apico-coronal position or 
too labial often results in an unnaturally long restoration

Figure 11B— Implants placed too deep in an apico-coronal position or too 
labial often result in an unnaturally long restoration
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that gaps ranging from 1-3 mm healed predictably with 

new bone formation without the use of graft material 

or membrane.85 This result was again confirmed in a 

split-mouth study with dogs and lingual positioning of 

implants, with or without grafting of a 1.7 mm gap. 

No loss of bone height or difference was seen between 

groups.97 Another prospective study in dogs comparing 

buccal gap sizes of 1 mm, 2 mm, and 3 mm with Laser-

Lok (Biohorizons) implants showed a direct relationship 

between increasing gap size and bone volume and soft 

tissue volume at 2-months.99 Furthermore, the authors 

demonstrated that a 3-mm gap was resistant to resorption 

at four months in comparison to the 1-mm and 2-mm 

groups. (Figure 10) The authors concluded that 3 mm is 

the critical size for optimal buccal bone and soft tissue 

thickness to form. 

Implant Position 

Dental implant therapy should be prosthetically driven 

and not primarily bone driven. To this end, the implant 

must be accurately placed in a 3D (mesiodistal, labiolingual, 

and apico-coronal) position with the goal of achieving a 

proper emergence profile for the final restoration. When the 

implant position is not accurate, the esthetic result may be 

compromised. Implants placed too deep apico-coronally or 

labially frequently result in an unnaturally long restoration. 

(Figure 11A-B) In addition, implant position has been shown 

to have a direct influence on bone and soft-tissue thickness 

related to the implant.72 Le et al. studied the relationship 

between crestal labial soft-tissue thickness and implant 

bucco-lingual angulation.116 

Of implants with cingulum, incisal, and labial 

angulations, 3.4%, 20%, and 53.3%, respectively, 

demonstrated <2 mm crestal labial soft-tissue thickness. 

Implants with cingulum angulation had a mean crestal 

soft-tissue thickness of 2.98 mm, while those with incisal 

and labial angulation had decreased mean tissue thickness 

of 2.24 and 1.71 mm, respectively. (Figure 12) A significant 

association between crestal labial soft-tissue thickness and 

implant bucco-lingual angulation was noted when implant 

Figure 12—The relationship between crestal labial soft-tissue thickness and 
implant bucco-lingual angulation

Table 1—Labial Soft-Tissue Thickness and Labial Bone Thickness. Linear 
correlation between labial crest soft-tissue thickness and underlying bone 
thickness.
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labial bone thickness at the crestal level was <2 mm (P < 

0.01). The investigators concluded that implants with labial 

angulations carry a higher risk of soft-tissue complications 

when the crestal implant labial bone thickness is <2 mm. 

Soft Tissue Grafting 

Several authors suggest concomitant connective tissue 

grafting to compensate for anticipated loss of labial tissue 

volume at the time of immediate implant placement in the 

maxillary anterior.117,118 For example, Rungcharassaeng 

noted an increase in tissue thickness after immediate implant 

placement in both grafted and non-grafted cases, but that 

grafted cases were significantly thicker than nongrafted.132 

Non-grafted cases demonstrated an increase from 1.1 mm 

Management of Extraction Site for Implant Placement 

Figure 13A-13B—Before extraction

Figure 13B—Preoperative radiograph

Figure 13C-13E—Extraction of the left central incisor with immediate im-
plant placement and provisional restoration

Figure 13D—Immediate placement of screw-retained provisional restoration
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to 1.4 mm, but grafted cases demonstrated an increase 

from 1.2 mm to 2.6 mm.118 Studies have reported that 

labial peri-implant soft tissue thickness can be influenced by 

numerous factors.  For example, Le et al. demonstrated that 

proper implant positioning, angulation, and maintenance 

of an adequate amount of crestal labial bone thickness can 

significantly affect labial soft tissue thickness.116,119 A strong 

correlation has been shown to exist between labial soft 

tissue thickness and labial crestal bone thickness in anterior 

maxillary teeth.119  A minimum 2-mm soft tissue thickness is 

suggested to achieve acceptable esthetics with most implant 

prosthetic materials.120 

Multiple Immediate Implants

Loss of interproximal bone and vasculature after 

multiple-tooth extraction results in a greater degree of 

bone loss and ridge remodeling than does single-tooth 

extraction.8 Accordingly, single-tooth implant restorations 

Figure 13E—Immediate provisional restoration

Figure 13F—Four months later, extraction of the right central incisor was 
performed with immediate implant placement and provisional restoration

Figure 13G—Final restoration three years follow-up with x-rays showing 
preserved gingival architecture

Figure 13H
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are more likely to have predictable soft-tissue anatomy, 

whereas multiple implants frequently have compromised 

soft-tissue anatomy.121

When it comes to multiple implant restorations, 

sufficient distance must be present between implants 

to avoid inter-implant bone loss and shortened papilla 

height, with 3 mm reported as the minimum to maintain 

an optimal papilla height.122 Although the type of implant 

used is not specified, some advocates of newer implant 

designs and surfaces have reported significantly less bone 

loss than with older traditional implants. For example, 

Novaes demonstrated in a dog model with platform-

switched implants that no difference was found between 

1-, 2-, and 3-mm distances and that papilla formation was 

established in all groups.123 

When multiple teeth are indicated for extraction, a 

staged approach using strategic extractions of selected teeth 

and fabrication of either a tooth-borne or implant-borne 

temporary fixed partial denture will help decrease bone loss 

and maintain supporting bone and tissue architecture.11,124 

(Figure 13A-H) In a controlled animal study, Favero et al. 

demonstrated that tooth extraction next to a socket into 

which an immediate implant is placed caused more bone loss 

Management of Extraction Site for Implant Placement 

Figure 14A— Interproximal root membrane technique for teeth 
Nos. 8 and 9

Figure 14B

Figure 14C— Root fragments were maintained 1 mm coronal to the bone 
crest to maintain support of dento-gingival tissue

Figure 14D
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in both buccolingual and mesiodistal dimensions compared 

with sites adjacent to a maintained tooth.124  

Socket Shield Technique 

The socket shield technique (SST), also referred to 

as the root membrane technique or partial extraction 

therapy, is another form of alveolar ridge preservation. 

Using this technique, a buccal or interproximal remnant 

of the root is intentionally retained to prevent resorption 

of the attached bone. 

Davarpanah initially demonstrated successful implant 

placement and loading with implants in contact with 

ankylosed root fragments.125 Using these principles, 

Hurzeler et al placed immediate implants with an enamel 

matrix derivative (Emdogain) into hemi-sected roots of a 

dog while maintaining a thin buccal veneer of the root.126

 Histomorphometric analysis revealed that the 

alveolar crest was free of any resorptive process, and the 

root fragment demonstrated newly formed cementum 

between areas of clinically direct contact with the implant 

threads. The implant body demonstrated mineralized 

Figure 14G—After healing and restoration, peri-implant bone and tissues 
were well maintained

Figure 14F—Immediate placement of screw-retained provisional restorations

Figure 14E—Immediate implant placement
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tissue deposition and cementum between its surface and 

the root dentin. Subsequent studies have verified these 

histomorphometric findings in humans.127,128

 Clinically, the proposed advantages of SST are 

improved maintenance of bony volume and gingival 

architecture compared to conventional techniques. Studies 

with 3- and 5-year follow-up demonstrated less marginal 

bone loss and greater mean Pink Esthetic Scores compared 

to conventional techniques.129,130 Implant survival rates 

with >3-year follow-up have been shown to be comparable 

with conventional results (96.1-100%).129-131

This technique may be applied to buccal or 

interproximal root fragments for maintenance of 

interproximal bone (Figure 14F-I). Molar sites have 

recently been reported with success,132 although there have 

not yet been any long-term clinical studies.

In brief, the residual root is sectioned so that a thin 1 

to 1.5 mm veneer of buccal root is maintained against the 

socket. The lingual and apical components of the root are 

carefully removed with microelevators and periotomes. 

Using rotary burs, the “root membrane” is then contoured 

to match the level of the alveolar crest, and an internal 

bevel is made to allow an ideal emergence profile. The 

implant is placed using conventional techniques lingual 

and apical to the root membrane. The gap may be filled 

with graft material of the practitioner’s choice. Immediate 

or delayed provisionalization is determined based on 

standard criteria and the practitioner’s comfort level.

Immediate Molar Implants 

Current literature suggests that immediate implant 

placement in molar sites demonstrates high survival rates 

(89% to 100%).133-144 Although prospective, controlled 

clinical trials are limited, a 2016 systematic review and meta-

analysis of 768 implants demonstrated a cumulative survival 

rate of 98% with no difference between the maxilla and 

mandible.134,137,142 Meta-analysis of marginal bone loss after 

Management of Extraction Site for Implant Placement 

Figure 14H—Radiograph of implants with provisional restorations. Note 
position of proximal root shield.

Figure 14I—Follow-up radiograph at 3 years
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Figure 15A—Pre-operative

Figure 15D—Immediate implant placement with placement of a mineral-
ized allograft in the residual gap spaces

Figure 15E—Immediate post-operative radiograph

Figure 15F—4 months after placement

Figure 15B—Pre-operative panorex radiograph

Figure 15C—Adequate apical bone for immediate implant anchorage
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at least 1 year was estimated to be 0.57 mm. If sufficient 

primary stability is achievable, some authors also have 

demonstrated success with immediate occlusal loading.145-148 

Immediate implant placement in molar sites presents 

a few unique challenges. A pre-operative CBCT is critical 

to assess the position of the maxillary sinus for maxillary 

implant placement and the position of IA canal for 

mandibular placement. Considering molar prosthetics, a 

wider platform implant may offer better resistance to axial 

loading and better emergence profile for the definitive 

restoration.148 Ultra-wide-bodied implants should be used 

with caution as clinical studies have reported that ultra-

wide implants (>6 mm) demonstrate a significantly higher 

failure rate (3.67 vs. 1.45%) than wide (4 mm to 6 mm) 

implants in molar extraction sites. 

Regardless of implant size, the molar site’s multi-rooted 

void limits the amount of remaining bone for engagement 

and primary stability. To address this, some authors advocate 

sectioning the crown and drilling the implant osteotomies 

before root removal to guide and stabilize the osteotomy 

position.149 If lateral stability is insufficient, apical bone may 

be engaged for primary stability if at least 5 mm of apical 

bone exists, but this is frequently precluded by the position 

of the sinus floor or inferior alveolar nerve. (Figures 15A-I) 

Maxillary extraction sites are unique because of tri-

rooted sockets that may reduce available horizontal bone, 

and also may be limited vertically by sinus pneumatization. 

Management of Extraction Site for Implant Placement 

Figure 15G—Final restoration

Figure 15I—Panorex radiograph of implant with final restoration

Figure 15H—Final restoration

Figure 16— Risk assessment of critical factors affecting immediate 
implant success
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A CBCT study of 95 patients demonstrated the mean 

distance between the sinus floor and maxillary first molar 

mesiobuccal, distobuccal, and palatal root apices as 0.36 

mm, 0.32 mm, and -2.2 mm, respectively.150 

The mean distance from the maxillary first molar 

furcation to the sinus floor was 6.51 mm (SD=2.94 mm). 

Forty-six percent of patients demonstrated >5 mm apical 

bone and 68% demonstrated >5 mm horizontal bone 

between root apices sufficient for implant placement.150 

If sufficient horizontal bone and a minimum of 4 mm of 

vertical native bone exists, an osteotome sinus elevation 

may be performed simultaneously with immediate implant 

placement.135,136,138,151 With <4 mm of native bone, a 

lateral window sinus elevation is recommended either in a 

simultaneous or staged approach.152,153 

Immediate Implants in Localized Infections 

Immediate implants placed into sites with localized 

infection, such as periapical radiolucencies, have 

shown equal survival to noninfected sites. A systematic 

review evaluated immediate placement of implants into 

infected sites.154 Although a cumulative survival was not 

calculated, all 22 human studies demonstrated over 90% 

survival, with most over 97%. This is consistent with 

earlier systematic reviews demonstrating high success of 

immediate placement of implants into infected sites.155

Risk Assessment

Procedures with a high level of predictability will have 

a small number of esthetic failures defined by significant 

tissue recession or exposure of the abutment margin. Based 

on the many important factors that may affect the esthetic 

outcome of immediate implant treatment, we recommend 

a thorough risk assessment analysis when considering 

immediate implant placement as a treatment option. 

(Figure 15) 

Conclusion
Up to 16% of single implant restorations in the esthetic 

zone fail for esthetic reasons, with gingival recession 

and lack of interdental papilla being the most common 

complications. Esthetic outcomes are predictable with a 

thorough understanding of bone and soft-tissue physiology 

and implant principles. Most complications can be avoided 

with proper treatment planning and execution.

References
1.  Mangos JF. The healing of extraction wounds. New Zealand 

Dental Journal. 1941;37(4). 
2.  Christopher ER. Histological study of bone healing in relation 

to the extraction of teeth. Northwest University Bul. 1942;45(5). 
3.  Amler MH, Johnson PL, Salman I. Histological and 

histochemical investigation of human alveolar socket healing in 
undisturbed extraction wounds. J Am Dent Assoc. 1960;61:32-
44. 

4.  Amler MH. The time sequence of tissue regeneration in 
human extraction wounds. Oral Surg Oral Med Oral Pathol. 
1969;27(3):309-18. 

5.  Boyne PJ. Osseous repair of the postextraction alveolus in 
man. Oral Surg Oral Med Oral Pathol. 1966;21(6):805-13.  

6.  Araujo MG, Lindhe J. Dimensional ridge alterations following 
tooth extraction. An experimental study in the dog. J Clin 
Periodontol. 2005;32(2):212-8. 

7.  Schropp L, et al. Bone healing and soft tissue contour changes 
following single-tooth extraction: A clinical and radiographic 
12-month prospective study. Int J Periodontics Restorative 
Dent. 2003;23(4):313-23. 

8.  Al-Askar M, et al. Effect of single and contiguous teeth 
extractions on alveolar bone remodeling: A study in dogs. Clin 
Implant Dent Relat Res. 2013;15(4):569-75. 

9.  Van der Weijden F, Dell’Acqua F, and Slot DE. Alveolar bone 
dimensional changes of post-extraction sockets in humans: A 
systematic review. J Clin Periodontol. 2009;36(12):1048-58. 

10.  Al-Hezaimi K, et al. An extraction socket classification 
developed using analysis of bone type and blood supply to 
the buccal bone in monkeys. Int J Periodontics Restorative 
Dent. 2011;31(4):421-7. 

11.  Fickl S, et al. Tissue alterations after tooth extraction with and 
without surgical trauma: A volumetric study in the beagle dog. 
J Clin Periodontol. 2008;35(4):356-63.

12.  Blanco J, et al. Biological width following immediate implant 
placement in the dog: Flap vs. flapless surgery. Clin Oral 
Implants Res. 2010;21(6):624-31. 

13.  Le BT, Borzabadi Farahani A. Simultaneous implant placement 
and bone grafting with particulate mineralized allograft in sites 
with buccal wall defects: A three-year follow-up and review of 
literature. J Craniomaxillofac Surg. 2014;42(5):552-9. 

14.  Le B, Burstein J. Esthetic grafting for small volume hard and 
soft tissue contour defects for implant site development. 
Implant Dent. 2008;17(2):136-41. 



31MAY 2021

15.  Park SH, Wang HL. Management of localized buccal 
dehiscence defect with allografts and acellular dermal matrix. 
Int J Periodontics Restorative Dent. 2006;26(6):589-95. 

16.  Kan JY, et al. Effects of the facial osseous defect morphology 
on gingival dynamics after immediate tooth replacement and 
guided bone regeneration: 1-year results. J Oral Maxillofac 
Surg. 2007;65(7 Suppl 1):13-9.

17.  Spray JR, et al. The influence of bone thickness on facial 
marginal bone response: Stage 1 placement through stage 2 
uncovering. Ann Periodontol. 2000;5(1):119-28. 

18.  Fickl S, et al. Hard tissue alterations after socket preservation: 
An experimental study in the beagle dog. Clin Oral Implants 
Res. 2008;19(11):1111-8. 

19.  Pietrokovski J, Massler M. Alveolar ridge resorption following 
tooth extraction. J Prosthet Dent. 1967;17(1):21-7. 

20.  Barone A, et al. Xenograft versus extraction alone for 
ridge preservation after tooth removal: A clinical and 
histomorphometric study. J Periodontol. 2008;79(8):1370-7. 

21.  Lekovic V, et al. A bone regenerative approach to alveolar 
ridge maintenance following tooth extraction. Report of 10 
cases. J Periodontol. 1997;68(6):563-70. 

22.  Artzi Z, Tal H, Dayan D. Porous bovine bone mineral in healing 
of human extraction sockets. Part 1: Histomorphometric 
evaluations at 9 months. J Periodontol. 2000;71(6):1015-23. 

23.  Iasella JM, et al. Ridge preservation with freeze-dried bone 
allograft and a collagen membrane compared to extraction 
alone for implant site development: A clinical and histologic 
study in humans. J Periodontol. 2003;74(7):990-9. 

24.  Fickl S, et al. Dimensional changes of the alveolar ridge 
contour after different socket preservation techniques. J Clin 
Periodontol. 2008;35(10):906-13. 

25.  Fickl S, et al. Hard tissue alterations after socket preservation 
with additional buccal overbuilding: A study in the beagle dog. 
J Clin Periodontol. 2009;36(10):898-904. 

26.  Fickl S, et al. Dimensional changes of the ridge contour after 
socket preservation and buccal overbuilding: An animal study. 
J Clin Periodontol. 2009;36(5):442-8. 

27.  Ten Heggeler JM, Slot DE, Van der Weijden GA. Effect of 
socket preservation therapies following tooth extraction in 
non-molar regions in humans: A systematic review. Clin Oral 
Implants Res. 2011;22(8):779-88. 

28.  Vittorini Orgeas G, et al. Surgical techniques for alveolar 
socket preservation: A systematic review. Int J Oral Maxillofac 
Implants. 2013;28(4):1049-61. 

29.  Becker W, et al. Histologic findings after implantation and 
evaluation of different grafting materials and titanium micro 
screws into extraction sockets: Case reports. J Periodontol. 
1998;69(4):414-21. 

30.  Zitzmann NU, et al. Alveolar ridge augmentation with Bio-Oss: 
A histologic study in humans. Int J Periodontics Restorative 
Dent. 2001;21(3):288-95. 

31.  Simion M, Trisi P, Piattelli A. GBR with an e-PTFE membrane 
associated with DFDBA: Histologic and histochemical analysis 
in a human implant retrieved after 4 years of loading. Int J 
Periodontics Restorative Dent. 1996;16(4):338-47. 

32.  Araújo M, Linder E, Lindhe J. Effect of a xenograft on early 
bone formation in extraction sockets: An experimental study in 
dog. Clin Oral Implants Res. 2009;20(1):1-6. 

33.  Stavropoulos A, et al. Deproteinized bovine bone (Bio-
Oss) and bioactive glass (Biogran) arrest bone formation 

when used as an adjunct to guided tissue regeneration 
(GTR): An experimental study in the rat. J Clin Periodontol. 
2003;30(7):636-43.   

34.  Pelegrine AA, et al. Clinical and histomorphometric evaluation 
of extraction sockets treated with an autologous bone marrow 
graft. Clin Oral Implants Res. 2010;21(5):535-42. 

35.  Minichetti JC, et al. Human histologic analysis of mineralized 
bone allograft (Puros) placement before implant surgery. J Oral 
Implantol. 2004;30(2):74-82. 

36.  Wang HL, Tsao YP. Mineralized bone allograft-plug socket 
augmentation: rationale and technique. Implant Dent. 
2007;16(1):33-41. 

37.  Fotek PD, Neiva RF, Wang HL. Comparison of dermal matrix 
and polytetrafluoroethylene membrane for socket bone 
augmentation: A clinical and histologic study. J Periodontol. 
2009;80(5):776-85.  

38.  Kolk A, et al. Current trends and future perspectives of bone 
substitute materials—From space holders to innovative 
biomaterials. J Craniomaxillofac Surg. 2012;40(8):706-18. 

39.  Urist MR, Strates BS. Bone morphogenetic protein. J Dent Res. 
1971;50(6):1392-406. 

40.  Wood RA, Mealey BL. Histologic comparison of healing after 
tooth extraction with ridge preservation using mineralized 
versus demineralized freeze-dried bone allograft. J 
Periodontol. 2012;83(3):329-36. 

41.  Beitlitum I, Artzi Z, Nemcovsky CE. Clinical evaluation 
of particulate allogeneic with and without autogenous 
bone grafts and resorbable collagen membranes for bone 
augmentation of atrophic alveolar ridges. Clin Oral Implants 
Res. 2010;21(11):1242-50. 

42.  Le B, Rohrer MD, Prasad HS. Screw “tent-pole” grafting 
technique for reconstruction of large vertical alveolar ridge 
defects using human mineralized allograft for implant site 
preparation. J Oral Maxillofac Surg. 2010;68(2):428-35. 

43.  Demetter RS, Calahan BG, Mealy BL. Histologic evaluation 
of wound healing after ridge preservation with cortical, 
cancellous, and combined cortico-cancellous freeze-dried 
bone allograft: A randomized controlled clinical trial. J 
Periodontol. 2017;88(9):860-8.

44.  Molly L, et al. Bone formation following implantation of 
bone biomaterials into extraction sites. J Periodontol, 
2008;79(6):1108-15.  

45.  Sclar AG. Preserving alveolar ridge anatomy following tooth 
removal in conjunction with immediate implant placement. 
The Bio-Col technique. Atlas Oral Maxillofac Surg Clin North 
Am. 1999;7(2):39-59. 

46.  Araújo M, et al. The influence of Bio-Oss Collagen on healing 
of an extraction socket: An experimental study in the dog. Int J 
Periodontics Restorative Dent. 2008;28(2):123-35. 

47.  Traini T, et al. A histologic and histomorphometric evaluation 
of anorganic bovine bone retrieved 9 years after a sinus 
augmentation procedure. J Periodontol. 2007;78(5):955-61. 

48.  Piattelli M, et al. Bone reactions to anorganic bovine bone 
(Bio-Oss) used in sinus augmentation procedures: A histologic 
long-term report of 20 cases in humans. Int J Oral Maxillofac 
Implants. 1999. 14(6):835-40. 

49.  Scarano A, et al. Osseointegration in a sinus augmented with 
bovine porous bone mineral: histological results in an implant 
retrieved 4 years after insertion. A case report. J Periodontol. 
2004;75(8):1161-6.

Management of Extraction Site for Implant Placement 



DENTAL LEARNING www.dentallearning.net

32

50.  Rosenlicht JL, Tarnow DP. Human histologic evidence of 
integration of functionally loaded hydroxyapatite-coated 
implants placed simultaneously with sinus augmentation: 
A case report 2 1/2 years postplacement. J Oral Implantol. 
1999;25(1):7-10. 

51.  Hallman M, Sennerby L, Lundgren S. A clinical and histologic 
evaluation of implant integration in the posterior maxilla 
after sinus floor augmentation with autogenous bone, bovine 
hydroxyapatite, or a 20:80 mixture. Int J Oral Maxillofac 
Implants. 2002;17(5):635-43.

52.  Chan HL, et al. Alterations in bone quality after socket 
preservation with grafting materials: A systematic review. Int J 
Oral Maxillofac Implants. 2013;28(3):710-20. 

53.  Degidi M, et al. Mineralized bone implant contact and 
implant stability quotient in 16 human implants retrieved after 
early healing periods: A histologic and histomorphometric 
evaluation. Int J Oral Maxillofac Implants. 2010;25(1):45-8. 

54.  Berglundh T, Lindhe J. Healing around implants placed in 
bone defects treated with Bio-Oss. An experimental study in 
the dog. Clin Oral Implants Res. 1997;8(2):117-24. 

55.  Hockers T, et al. The combined use of bioresorbable 
membranes and xenografts or autografts in the treatment of 
bone defects around implants. A study in beagle dogs. Clin 
Oral Implants Res. 1999;10(6):487-98. 

56.  Clementini M, et al. Success rate of dental implants inserted 
in horizontal and vertical guided bone regenerated areas: A 
systematic review. Int J Oral Maxillofac Surg. 2012;41(7):847-52. 

57.  Del Fabbro M, Wallace SS, Testori T. Long-term implant 
survival in the grafted maxillary sinus: A systematic review. Int J 
Periodontics Restorative Dent. 2013;33(6):773-83. 

58.  Collins JR, et al. Clinical and histological evaluation of socket 
grafting using different types of bone substitute in adult 
patients. Implant Dent. 2014;23(4):489-95.  

59.  Kotsakis GA, et al. A randomized, blinded, controlled clinical 
study of particulate anorganic bovine bone mineral and 
calcium phosphosilicate putty bone substitutes for socket 
preservation. Int J Oral Maxillofac Implants. 2014;29(1):141-51.  

60.  Malinin TI, Carpenter EM, Temple HT. Particulate bone 
allograft incorporation in regeneration of osseous defects: 
Importance of particle sizes. Open Orthop J. 2007;1:19-24. 

61.  Kheur M, Kheur S, Lakha T, Jambhekar S, Le BT, Jain V. Does 
Graft Particle Type & Size Affect Ridge Dimensional Changes 
after Alveolar Ridge Split Procedure? J Oral Maxillofac Surg. 
2018 Apr;76(4):761-769.

62.  Landsberg CJ, Bichacho N. A modified surgical/prosthetic 
approach for optimal single implant supported crown. Part 
I—The socket seal surgery. Pract Periodontics Aesthet Dent. 
1994;6(2):11-7.

63.  Stambaugh R. Aesthetic ridge and extraction site 
augmentation for anterior implant placement without barrier 
membrane. Pract Periodontics Aesthet Dent. 1997;9(9):991-8. 

64.  Elian N, et al. A simplified socket classification and repair 
technique. Pract Proced Aesthet Dent. 2007;19(2):99104. 

65.  Vignoletti F, et al. Surgical protocols for ridge preservation 
after tooth extraction. A systematic review. Clin Oral Implants 
Res. 2012;23 Suppl 5:22-38. 

66.  Mardas N, et al. Does ridge preservation following tooth 
extraction improve implant treatment outcomes: A systematic 
review: Group 4: Therapeutic concepts & methods. Clin Oral 
Implants Res. 2015;26 Suppl 11:180-201. 

67.  Horvath A, et al. Alveolar ridge preservation. A systematic 
review. Clin Oral Investig. 2013;17(2):341-63.

68.  Avila-Ortiz G, et al. Effect of alveolar ridge preservation after 
tooth extraction: a systematic review and meta-analysis. J Dent 
Res. 2014;93(10):950-8. 

69.  Chen ST, Buser D. Esthetic outcomes following immediate and 
early implant placement in the anterior maxilla—A systematic 
review. Int J Oral Maxillofac Implants. 2014;29 Suppl:186-215. 

70.  Schropp L, et al. Patient experience of, and satisfaction 
with, delayed immediate vs. delayed single-tooth implant 
placement. Clin Oral Implants Res. 2004;15(4):498-503. 

71.  Johnson K. A study of the dimensional changes occurring 
in the maxilla following tooth extraction. Aust Dent J. 
1969;14(4):241-4.

72.  Chu SJ, et al. Flapless postextraction socket implant 
placement, part 2: The effects of bone grafting and provisional 
restoration on peri-implant soft tissue height and thickness—A 
Retrospective Study. Int J Periodontics Restorative Dent. 
2015;35(6):803-9.  

73.  Covani U, Cornelini R, Barone A. Buccal bone augmentation 
around immediate implants with and without flap elevation: 
A modified approach. Int J Oral Maxillofac Implants. 
2008;23(5):8416. 

74.  Keller EE, Tolman DE, Eckert SE. Maxillary antral-nasal inlay 
autogenous bone graft reconstruction of compromised 
maxilla: A 12-year retrospective study. Int J Oral Maxillofac 
Implants. 1999;14(5):707-21. 

75.  Simion M, et al. Guided bone regeneration using 
resorbable and nonresorbable membranes: A comparative 
histologic study in humans. Int J Oral Maxillofac Implants. 
1996;11(6):73542. 

76.  Gielkens PF, et al. Is there evidence that barrier membranes 
prevent bone resorption in autologous bone grafts during 
the healing period? A systematic review. Int J Oral Maxillofac 
Implants. 2007;22(3):390-8. 

77.  Llambes F, Silvestre FJ, Caffesse R. Vertical guided bone 
regeneration with bioabsorbable barriers. J Periodontol. 2007. 
78(10):2036-42. 

78.  Hellem S, et al. Implant treatment in combination with lateral 
augmentation of the alveolar process: A 3-year prospective 
study. Clin Implant Dent Relat Res. 2003;5(4):233-40. 

79.  Simion M, et al. Vertical ridge augmentation by expanded 
polytetrafluoroethylene membrane and a combination of 
intraoral autogenous bone graft and deproteinized anorganic 
bovine bone (Bio Oss). Clin Oral Implants Res. 2007;18(5):620-
9. 

80.  Murphy KG. Postoperative healing complications associated 
with Gore-Tex Periodontal Material. Part II. Effect of 
complications on regeneration. Int J Periodontics Restorative 
Dent. 1995;15(6):548-61. 

81.  Arbab H, et al. Ridge preservation comparing a nonresorbable 
PTFE membrane to a resorbable collagen membrane: 
A clinical and histologic study in humans. Implant Dent. 
2016;25(1):128-34. 

82.  Barone A, et al. Flap versus flapless procedure for ridge 
preservation in alveolar extraction sockets: A histological 
evaluation in a randomized clinical trial. Clin Oral Implants Res. 
2015;26(7):806-13.  

83.  De Rouck T, Collys K, Cosyn J. Immediate single-tooth 
implants in the anterior maxilla: A 1-year case cohort 
study on hard and soft tissue response. J Clin Periodontol. 
2008;35(7):649-57. 

84.  Chen ST, et al. Immediate implant placement postextraction 
without flap elevation. J Periodontol. 2009;80(1):163-72. 



33MAY 2021

85.  Kan JY, et al. Facial gingival tissue stability after connective 
tissue graft with single immediate tooth replacement in the 
esthetic zone: Consecutive case report. J Oral Maxillofac Surg. 
2009;67(11 Suppl):40-8. 

86.  Botticelli D, Berglundh T, Lindhe J. Hard-tissue alterations 
following immediate implant placement in extraction sites. J 
Clin Periodontol. 2004;31(10):820-8. 

87.  Covani U, Cornelini R, Barone A. Vertical crestal bone changes 
around implants placed into fresh extraction sockets. J 
Periodontol. 2007;78(5):810-5. 

88.  de Sanctis M, et al. Immediate implants at fresh extraction 
sockets: Bone healing in four different implant systems. J Clin 
Periodontol. 2009;36(8):705-11. 

89.  Kan JYK, Rungcharassaeng K, Lozada J. Immediate placement 
and provisionalization of maxillary anterior single implants: 
1-year prospective study. Int J Oral Maxillofac Implants. 
2003;18(1):31-9. 

90.  Kan JY, et al. Periimplant tissue response following immediate 
provisional restoration of scalloped implants in the esthetic 
zone: A one-year pilot prospective multicenter study. J 
Prosthet Dent. 2007;97(6 Suppl):S109-18. 

91.  Evans CD, Chen ST. Esthetic outcomes of immediate implant 
placements. Clin Oral Implants Res. 2008;19(1):73-80.  

92.  Wohrle PS. Single-tooth replacement in the aesthetic zone 
with immediate provisionalization: Fourteen consecutive case 
reports. Pract Periodontics Aesthet Dent. 1998;10(9):1107-14. 

93.  Slagter KW, et al. Immediate placement of dental implants in 
the esthetic zone: A systematic review and pooled analysis. J 
Periodontol. 2014;85(7):e241-50. 

94.  Block MS, et al. Prospective evaluation of immediate and 
delayed provisional single tooth restorations. J Oral Maxillofac 
Surg. 2009;67(11 Suppl):89-107.  

95.  Gallucci GO, et al. Influence of immediate implant loading on 
peri-implant soft tissue morphology in the edentulous maxilla. 
Int J Oral Maxillofac Implants. 2007;22(4):595-602. 

96.  Lai HC, et al. Evaluation of soft tissue alteration around 
implant-supported single-tooth restoration in the anterior 
maxilla: The pink esthetic score. Clin Oral Implants Res. 
2008;19(6):560-4. 

97.  Favero G, et al. Alveolar bony crest preservation at implants 
installed immediately after tooth extraction: An experimental 
study in the dog. Clin Oral Implants Res. 2013;24(1):7-12. 

98.  Botticelli D, et al. The jumping distance revisited: An 
experimental study in the dog. Clin Oral Implants Res. 
2003;14(1):35-42. 

99.  Pluemsakunthai W, Le B, Kasugai S. Effect of buccal gap 
distance on alveolar ridge alteration after immediate implant 
placement: A microcomputed tomographic and morphometric 
analysis in dogs. Implant Dent. 2015;24(1):70-6. 

100.  Tomasi C, et al. Bone dimensional variations at implants placed 
in fresh extraction sockets: a multilevel multivariate analysis. 
Clin Oral Implants Res. 2010;21(1):30-6. 

101.  Januario AL, et al. Dimension of the facial bone wall in the 
anterior maxilla: A cone-beam computed tomography study. 
Clin Oral Implants Res. 2011;22(10):1168-71. 

102.  Bressan E, et al. Healing of buccal dehiscence defects at 
implants installed immediately into extraction sockets—
An experimental study in dogs. Clin Oral Implants Res. 
2013;24(3):270-7. 

103.  Sarnachiaro GO, et al. Immediate implant placement into 
extraction sockets with labial plate dehiscence defects: A 

clinical case series. Clin Implant Dent Relat Res. 2016;18(4):821-
9.

104.  Zitzmann NU, Scharer P, Marinello CP. Factors influencing 
the success of GBR. Smoking, timing of implant placement, 
implant location, bone quality and provisional restoration. J 
Clin Periodontol. 1999;26(10):673-82. 

105.  Cosyn J, Hooghe N, De Bruyn H. A systematic review on the 
frequency of advanced recession following single immediate 
implant treatment. J Clin Periodontol. 2012;39(6):582-9. 

106.  Steigmann M, Wang HL. Esthetic buccal flap for correction of 
buccal fenestration defects during flapless immediate implant 
surgery. J Periodontol. 2006;77(3):517-22. 

107.  Seibert J, Lindhe J. Esthetics and periodontal therapy. 
In: Textbook of Clinical Periodontology. Munksgaard: 
Copenhagen, Denmark. 1985; 477-514. 

108.  De Rouck T, et al. The gingival biotype revisited: Transparency 
of the periodontal probe through the gingival margin as 
a method to discriminate thin from thick gingiva. J Clin 
Periodontol. 2009;36(5):428-33. 

109.  Hammerle CH, Chen ST, Wilson TG. Consensus statements 
and recommended clinical procedures regarding the 
placement of implants in extraction sockets. Int J Oral 
Maxillofac Implants. 2004;19 Suppl:26-8. 

110.  Muller HP, Eger T, Schorb A. Gingival dimensions after root 
coverage with free connective tissue grafts. J Clin Periodontol. 
1998;25(5):424-30. 

111.  den Hartog L, et al. Treatment outcome of immediate, early 
and conventional single-tooth implants in the aesthetic zone: A 
systematic review to survival, bone level, soft-tissue, aesthetics 
and patient satisfaction. J Clin Periodontol. 2008;35(12):1073-
86. 

112.  Carlsson L, et al. Implant fixation improved by close fit. 
Cylindrical implant-bone interface studied in rabbits. Acta 
Orthop Scand. 1988;59(3):272-5. 

113.  Caudill RF, Meffert RM. Histologic analysis of the 
osseointegration of endosseous implants in simulated 
extraction sockets with and without e-PTFE barriers. 1. 
Preliminary findings. Int J Periodontics Restorative Dent. 
1991;11(3):207-15. 

114.  Akimoto K, et al. Evaluation of titanium implants placed into 
simulated extraction sockets: A study in dogs. Int J Oral 
Maxillofac Implants. 1999;14(3):351-60. 

115.  Knox R, Caudill R, Meffert R. Histologic evaluation of dental 
endosseous implants placed in surgically created extraction 
defects. Int J Periodontics Restorative Dent. 1991;11(5):364-75.  

116.  Le BT, Borzabadi-Farahani A, Pluemsakunthai W. Is 
buccolingual angulation of maxillary anterior implants 
associated with the crestal labial soft tissue thickness? Int J 
Oral Maxillofac Surg. 2014;43(7):874-8. 

117.  Grunder U. Crestal ridge width changes when placing implants 
at the time of tooth extraction with and without soft tissue 
augmentation after a healing period of 6 months: Report of 
24 consecutive cases. Int J Periodontics Restorative Dent. 
2011;31(1):9-17. 

118.  Rungcharassaeng K, et al. Immediate implant placement and 
provisionalization with and without a connective tissue graft: 
An analysis of facial gingival tissue thickness. Int J Periodontics 
Restorative Dent. 2012;32(6):657-63. 

119.  Le BT, Borzabadi-Farahani A. Labial bone thickness in area of 
anterior maxillary implants associated with crestal labial soft 
tissue thickness. Implant Dent. 2012;21(5):406-10. 

Management of Extraction Site for Implant Placement 



DENTAL LEARNING www.dentallearning.net

34

120.  Jung RE, et al. In vitro color changes of soft tissues caused 
by restorative materials. Int J Periodontics Restorative Dent. 
2007;27(3):251-7.

121.  Belser UC, et al. Outcome analysis of implant restorations 
located in the anterior maxilla: A review of the recent literature. 
Int J Oral Maxillofac Implants. 2004;19 Suppl:30-42. 

122.  Tarnow D, et al. Vertical distance from the crest of bone to the 
height of the interproximal papilla between adjacent implants. 
J Periodontol. 2003;74(12):1785-8. 

123.  Novaes AB, et al. The effects of interimplant distances 
on papilla formation and crestal resorption in implants 
with a morse cone connection and a platform switch: 
A histomorphometric study in dogs. J Periodontol. 
2006;77(11):1839-49.

124.  Salama M, et al. Advantages of the root submergence 
technique for pontic site development in esthetic implant 
therapy. Int J Periodontics Restorative Dent. 2007;27(6):521-7.

125.  Favero G, et al. Role of teeth adjacent to implants installed 
immediately into extraction sockets: an experimental study in 
the dog. Clin Oral Implants Res. 2012;23(4):402-8.

126.  Davarpanah M, SzmuklerMoncler S. Unconventional implant 
treatment: I. Implant placement in contact with ankylosed root 
fragments. A series of five case reports. Clin Oral Implants Res. 
2009;20(8):851-6. 

127.  Hurzeler MB, et al. The socketshield technique: A proof-of-
principle report. J Clin Periodontol. 2010;37(9):855-62. 

128.  Mitsias ME, et al. The root membrance technique: Human 
histologic evidence after five years of function. BioMed Res Int. 
2017.

129.  Schwimer CW, et al. Human histologic evidence of new 
bone formation and osseointegration between root dentin 
(unplanned socket-shield and dental implant: Case report. Int J 
Oral Maxillofac Implants. 2018;33(1):319-23.

130.  Sapir S, Shapira J. Decoronation for the management of 
an ankylosed young permanent tooth. Dent Traumatol. 
2008;24(1):131-5.   

131.  Baumer D, et al. Socket shield technique for immediate 
implant placement—Clinical, radiologic and volumetric data 
after 5 years. Clin Oral Implants Res. 2017;28(11):1450-8.

132.  Bramanti E, et al. Postextraction dental implant in the aesthetic 
zone, socket shield technique versus conventional protocol. J 
Craniofacial Surg. 2018;29(4):1037-41.

133.  Gluckman H. Salama M, Du Toit J. A retrospective evaluation 
of 128 socket-shield cases in the esthetic zone and posterior 
sites: Partial extraction therapy with up to 4 years follow-up. 
Clin Implant Dent Relat Res. 2018;20(2):122-9.

134.  Schwimer CW, et al. The socket-shield technique at molar 
sites: A proof-of-principle technique report. J Prosthet Dent. 
2019;121(2):229-33. 

135.  Block MS. Placement of implants into fresh molar sites: Results 
of 35 cases. J Oral Maxillofac Surg. 2011;69(1):170-4. 

136.  Siciliano VI, et al. Soft tissues healing at immediate 
transmucosal implants placed into molar extraction sites with 
buccal self-contained dehiscences. A 12-month controlled 
clinical trial. Clin Oral Implants Res. 2009;20(5):482-8. 

137.  Fugazzotto PA. Implant placement at the time of maxillary 
molar extraction: treatment protocols and report of results. J 
Periodontol. 2008;79(2):216-23. 

138.  Fugazzotto PA. Implant placement at the time of mandibular 
molar extraction: Description of technique and preliminary 
results of 341 cases. J Periodontol. 2008. 79(4):737-47. 

139.  Cafiero C, et al. Immediate transmucosal implant placement 

in molar extraction sites: A 12-month prospective multicenter 
cohort study. Clin Oral Implants Res. 2008;19(5):476-82. 

140.  Artzi Z, Parson A, Nemcovsky CE. Wide-diameter implant 
placement and internal sinus membrane elevation in the 
immediate postextraction phase: Clinical and radiographic 
observations in 12 consecutive molar sites. Int J Oral Maxillofac 
Implants. 2003;18(2):242-9. 

141.  Wagenberg B, Froum SJ. A retrospective study of 1925 
consecutively placed immediate implants from 1988 to 2004. 
Int J Oral Maxillofac Implants. 2006;21(1):71-80. 

142.  Prosper L, et al. Five-year follow-up of wide-diameter implants 
placed in fresh molar extraction sockets in the mandible: 
Immediate versus delayed loading. Int J Oral Maxillofac 
Implants. 2010;25(3):607-12. 

143.  Urban T, Kostopoulos L, Wenzel A. Immediate implant 
placement in molar regions: Risk factors for early failure. Clin 
Oral Implants Res. 2012;23(2):220-7. 

144.  Urban T, Kostopoulos L, Wenzel A. Immediate implant 
placement in molar regions: A 12-month prospective, 
randomized follow-up study. Clin Oral Implants Res. 
2012;23(12):1389-97. 

145.  Hayacibara RM, et al. The success rate of immediate implant 
placement of mandibular molars: A clinical and radiographic 
retrospective evaluation between 2 and 8 years. Clin Oral 
Implants Res. 2013;24(7):806-11. 

146.  Vandeweghe S, et al. Surgical protocol and short-term clinical 
outcome of immediate placement in molar extraction sockets 
using a wide body implant. J Oral Maxillofac Res. 2011;2(3):e1.  

147.  Cornelini R, et al. Immediate restoration of single-tooth 
implants in mandibular molar sites: a 12-month preliminary 
report. Int J Oral Maxillofac Implants. 2004;19(6):855-60. 

148.  Crespi R, et al. Immediate occlusal loading of implants placed 
in fresh sockets after tooth extraction. Int J Oral Maxillofac 
Implants. 2007;22(6):955-62. 

149.  Schincaglia GP, et al. Replacement of mandibular molars with 
single-unit restorations supported by wide-body implants: 
Immediate versus delayed loading. A randomized controlled 
study. Int J Oral Maxillofac Implants. 2008;23(3):474-80. 

150.  Shin SW, Bryant SR, Zarb GA. A retrospective study on 
the treatment outcome of wide-bodied implants. Int J 
Prosthodont. 2004;17(1):52-8. 

151.  Hamouda NI, et al. Immediate implant placement into fresh 
extraction socket in the mandibular molar sites: A preliminary 
study of a modified insertion technique. Clin Implant Dent 
Relat Res. 2015;17 Suppl 1:e107-16. 

152.  Matsuda H, Borzabadi-Farahani A, Le BT. Three-dimensional 
alveolar bone anatomy of the maxillary first molars: A cone 
beam computed tomography study. Implant Dent. In Press. 

153.  Calin C, Petre A, Drafta S. Osteotome-mediated sinus floor 
elevation: A systematic review and metaanalysis. Int J Oral 
Maxillofac Implants. 2014;29(3):558-76. 

154.  Boyne PJ, James RA. Grafting of the maxillary sinus floor with 
autogenous marrow and bone. J Oral Surg. 1980;38(8):613-6. 

155.  Peleg M, et al. Sinus floor augmentation with simultaneous 
implant placement in the severely atrophic maxilla. J 
Periodontol. 1998;69(12):1397-403. 

156.  Chrcanovic BR, Martins MD, Wennerberg A. Immediate 
placement of implants into infected sites: a systematic review. 
Clin Implant Dent Relat Res. 2015;17 Suppl 1:e1-e16. 

157.  Waasdorp JA, Evian CI, Mandracchia M. Immediate placement 
of implants into infected sites: A systematic review of the 
literature. J Periodontol. 2010;81(6):801-8. 



35MAY 2021

Management of Extraction Site for Implant Placement 

 1.  In healthy socket healing, clot formation generally occurs on 
which day?
a. 1
b. 5
c. 10
d. 15

 2.  In healthy socket healing, bone formation begins with uncalci-
fied spicules and osteoid at the socket base and periphery on 
which day?
a. 1
b. 7
c. 14
d. 21

 3.  The alveolar process is made up of which of the following types 
of bone?
a. Cortical
b. Bundle
c. Both of the above
d. None of the above

 4.  Which term describes the type of bone that makes up the thin 
layer of bone surrounding teeth and has insertions of Sharpey’s 
fibers extending from the periodontal ligament?
a. Cortical
b. Cuticle
c. Bundle
d. None of the above

 5.  During tooth extraction, which of the following can result in 
resorption of bundle bone?
a. Loss of PDL  
b. Damage to interdental bone 
c. Damage to vasculature
d. All of the above

 6.  Single tooth extraction sites generally result in proportionally 
more bone width and height reduction than multiple extraction 
sockets.
a. True
b. False

7. A systematic review in 2009 of 11 papers reported a mean reduc-
tion in alveolar ridge width of how many millimeters following 
tooth loss?

a. 2.87mm
b. 3.87mm
c. 4.87mm
d. 5.87mm

 8.  Unnecessary flap elevation should be avoided, as some studies 
show that flap elevation can increase bone resorption by how 
much?
a. 16%
b. 20%
c. 24%
d. None of the above

 9.  Which of the following instruments aid in the expansion of the 
PDL space and tooth removal while limiting trauma to the sur-
rounding alveolus?
a. Peritome
b. Proximator
c. Luxator
d. All of the above

 10.   Adequate crestal bone and ridge thickness is a prerequisite for 
implant placement.

a. True
b. False

11.   Which of the following describes grafts using the patient’s own 
bone?

a. Autogenous
b. Allograft
c. Xenograft
d. Alloplast

 12.  Which of the following describes grafts from a donor of the 
same species as the recipient but with a different genotype?
a. Autogenous
b. Allograft
c. Xenograft
d. Alloplast

 13.  Which of the following describes bone graft material derived 
from animal sources such as bovine or porcine bone?
a. Autogenous
b. Allograft
c. Xenograft
d. Alloplast

 14.  The success of integration and initial implant survival is depen-
dent on which aspects?
a. Density of bone
b. Rigidity of bone
c.  Availability of vital bone for bone-to-implant contact at the micro-

scopic level
d. All of the above

CEQuiz
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 15.  Which of the following terms encompasses bone substitute 
material that is synthetic in nature? 
a. Autogenous
b. Allograft
c. Xenograft
d. Alloplast

 16.  Examples of synthetic materials that can be used as bone substi-
tutes include which of the following? 
a. Hydroxyapatite variants
b. Bioactive glass
c. Calcium sulfate
d. All of the above

 17.  Potential advantages of using synthetic materials include which 
of the following?
a. Eliminating the risk of disease transmission
b.  Avoidance of biologic materials that patients may refuse for per-

sonal or religious reasons
c. Both of the above
d. None of the above

 18.  Clinical and histologic studies have shown that various alloplasts 
demonstrate which of the following?
a. Improved vital bone
b. Increased residual graft material to allografts and xenografts
c. Are NOT appropriate for socket grafting
d. All of the above

 19)  Large particle size grafts have been shown to undergo less 
resorption and achieve a greater ridge width gain compared to 
small particle size grafts.
a. True
b. False

 20)  There is conclusive evidence that socket grafting procedures 
improve the ability to place implants.  True or False 

 21)  Which of the following often have compromised 
labial bony walls?
a. Teeth with periapical radiolucencies
b. Teeth with labial fistulas
c. Teeth lost as a result of trauma 
d. All of the above

 22)  Bony defects can cause the loss up to 40-60% of the alveolar 
ridge width in as little as which amount of time?
a. 1 year
b. 2 years
c. 3 years
d. None of the above 

 23)  Augmentation with an open-flap approach is recommended 
for sockets with labial wall defects for which of the following 
reasons? 
a. Predictable peri-implant tissue 
b. Bone stability
c. Predictable contour
d. All of the above

 24)  Because most bone graft procedures inherently result in second-
ary remodeling and resorption, it is important to factor in the 
amount of anticipated resorption by overcorrecting the defects 
so that what critical millimeter threshold of labial bone is 
achieved in the final result?
a. 1mm
b. 2mm
c. 3mm
d. 4mm

 25)  In a retrospective analysis of 42 single-tooth implants placed in 
the esthetic zone, Evans et al. found a highly significant change 
in crown height due to marginal tissue recession of approxi-
mately how many millimeters, regardless of implant systems?
a. 1mm
b. 2mm
c. 3mm
d. 4mm 

 26)  Which of the following technical advances have improved 
marginal bone loss and soft tissue recession after immediate 
implant placement? 
a. Platform-switch design 
b. Immediate provisionalization
c. Both of the above
d. None of the above 

 27)  A study by Block et al. found that immediate implant placement 
with provisionalization resulted in approximately how much less 
facial recession compared with that of a delayed group?
a. 1mm
b. 3mm
c. 5mm
d. None of the above

 28)  The thicker gingival biotype is more prone to recession and loss 
of interdental papilla.
a. True
b. False

 29)  Implants incorrectly placed in which direction often result in an 
unnaturally long restoration?
a. Too shallow apico-coronally
b. Too deep apico-coronally
c. Too mesial
d. Too distal

 30)  Current literature suggests that immediate implant placement 
in molar sites demonstrates high survival ranging from which 
values?
a. 59-70%
b. 69-80%
c. 79-90%
d. 89-100%
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PLEASE PHOTOCOPY ANSWER SHEET FOR ADDITIONAL PARTICIPANTS.

EDUCATIONAL OBJECTIVES
1. Understand the socket healing process and complications that may occur after tooth extraction 
2. Learn how socket preservation and augmentation can benefit patients after extractions 
3.  Differentiate between the various grafting material options and understand the advantages and 

disadvantages of each 
4. Learn various techniques for ridge preservation and when to utilize a given technique  
5. Understand the impact of implants on extraction sites and how to optimize results

If you have any questions,  
please email Dental Learning at 
questions@dentallearning.net  
or call 888-724-5230.

COURSE SUBMISSION: 
1. Read the entire course.
2.  Complete this entire answer sheet in  

either pen or pencil.
3.  Mark only one answer for each question.
4.  Mail or fax answer form to 732-303-0555.
      
For immediate results:
1. Read the entire course.
2. Go to www.dentallearning.net/mes-ce
3.  Log in to your account or register to create an 

account.
4.  Complete course and submit for grading to 

receive your CE verification certificate.

A minimum score of 70% is required to receive CE credits.

Dental Learning, LLC
500 Craig Road, First Floor
Manalapan, NJ 07726

*If paying by credit card, please note:
Mastercard  |  Visa  |  AmEx   |  Discover

*Account Number  

______________________________________________

*Expiration Date  

______________________________________________

The charge will appear as Dental Learning, LLC.

If paying by check, make check payable to  
Dental Learning, LLC.

ALL FIELDS MARKED WITH AN ASTERISK (*) ARE REQUIRED

AGD Code: 490

Price: $29   CE Credits: 2
Save time and the environment  
by taking this course online. 

MANAGEMENT OF EXTRACTION SITE FOR IMPLANT PLACEMENT 
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QUIZ ANSWERS
Fill in the circle of the appropriate  
answer that corresponds to the  
question on previous pages.

COURSE EVALUATION
Please evaluate this course using a scale of 1 to 5, where 1 is poor and 5 is excellent. 

  1.  Clarity of objectives  . . . . . . . . . . . . . . . . . . . . . . . . . . . .   1     2     3     4     5

  2.  Usefulness of content  . . . . . . . . . . . . . . . . . . . . . . . . . . .   1     2     3     4     5

  3.  Benefit to your clinical practice . . . . . . . . . . . . . . . . . . . .   1     2     3     4     5

  4.  Usefulness of the references . . . . . . . . . . . . . . . . . . . . . .   1     2     3     4     5

  5. Quality of written presentation . . . . . . . . . . . . . . . . . . . .   1     2     3     4     5

  6.  Quality of illustrations . . . . . . . . . . . . . . . . . . . . . . . . . . .   1     2     3     4     5

  7.  Clarity of quiz questions . . . . . . . . . . . . . . . . . . . . . . . . .   1     2     3     4     5

  8.  Relevance of quiz questions . . . . . . . . . . . . . . . . . . . . . .   1     2     3     4     5

  9.  Rate your overall satisfaction with this course . . . . . . . .   1     2     3     4     5

10.  Did this lesson achieve its educational objectives?        Yes          No

11.  Are there any other topics you would like to see presented  
in the future?   __________________________________________________________________________

12.  Overall administration of the program . . . . . . . . . . . . . .   1     2     3     4     5

CE ANSWER FORM (E-mail address required for processing)

Name:  Title: Specialty: 

Address: NPI No.:

City: State: Zip: AGD Identification No.:

Email:

Telephone:   License Renewal Date:

Coupon 
Code:


