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Abstract: alveolar ridge preservation techniques have been developed to prevent alveolar ridge atrophy and
maintain sufficient bone dimensions to enable implant placement in prosthetically driven positions while also
maintaining an acceptable ridge contour in regions of cosmetic importance. It has been demonstrated that
the alveolar bone undergoes a sequence of healing events following tooth extraction which are different for
extraction of periodontally compromised tooth when compared with intact extraction sockets. When left
without alveolar ridge preservation at the time of extraction it may be more difficult and necessitate
invasive augmentation treatments to place an implant at sites previously impacted by periodontitis the
preservation of ridges can be accomplished via a variety of methods, involving the use of bone grafts, barrier
membranes, and biologics to provide a better restorative outcome. The literature does not distinguish one
technique as being better than another, but several studies have demonstrated that all accepted therapeutic
methods for ridge preservation are superior to blood clots alone. The effectiveness of these techniques in
periodontally compromised extraction sockets will be assessed in this literature review together with the
supporting data.
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Introduction:

The alveolar ridge resorbs both horizontally and vertically throughout the healing phase after tooth
extraction.(1)in the initial three to six months following tooth extraction, biological changes occur quickly, and
bone resorption continues slowly during the course for the rest of the patient's life.(2)periodontally
compromised teeth are the most frequently extracted teeth in clinical setting and numerous investigations
revealed that compared to individuals with healthy periodontal tissues, those who had previously received
treatment for periodontitis had a higher chance of developing peri-implantitis and implant failure. As a result,
it was proposed that periodontitis continued to exist even after teeth were extracted, and that this might have
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an effect on the longevity and survival rate of dental implants.(3)hence ridge preservation and augmentation
protocols are necessary which reduces the risk for implant failure.

Alveolar ridge preservation (arp) also known as ridge preservation, socket preservation, socket augmentation
and socket grafting is used to prevent or reduce ridge resorption in preparation for prosthetic therapy, such as
the placement of dental implants.(4)arp therapy significantly minimizes the anticipated requirement for bone
augmentation at the time of implant placement when compared with unassisted socket healing. The delayed
healing events in periodontally compromised sockets are an essential consideration when selecting the best
timing to insert implants, with or without arp. Implant placement in periodontally impaired sites might not be
able to follow the schedules established for early and delayed implant placement in intact extraction sockets. In
this situation, it may be essential to redefine the timings.(5)this article attempts to summarize the recent
supporting data on arp techniques for periodontally compromised extraction sockets and provide guidelines to
help clinicians make clinical decisions.

Socket healing and alveolar ridge remodeling:

Both hard and soft tissues found in an extraction socket recover concurrently with a certain level of healing
latency. Around the end of the first week, the clot dissolves and retracts, and granulation tissue replaces it. The
epithelium develops around the borders of soft tissue incisions, and the superior portion of the alveolar bone
ridge is frequently coated in granulation tissue. Osteoid is visible at the apical region (at the base) of the
extraction socket during a healthy healing phase as uncalcified bony spicules following the development of a
vascular network and immature connective tissue at the end of the first week. Because of the narrow osseous
walls in the coronal sections of the socket, internal resorption may cause a reduction in the alveolar ridge
following normal healing. The internal socket walls may resorb as a result of the inflammatory or foreign body
reaction.(6)coronal cortication, which is a sign of increasing thethe external cortical architecture of the bone in
periodontally compromised sockets appears 11 to 20 weeks after extraction.(7) furthermore, the quantity of
osteoblastic activity and bone production in these sockets after 12 weeks is similar to8week healing period in
unaffected sockets by periodontitis.(5)

Rationale of alveolar ridge preservation:

Arp by socket grafting inhibits vertical mid-buccal (1.72 mm), vertical mid-lingual (1.16 mm), and horizontal
(1.99 mm), bone loss when compared to tooth extraction alone.(8) it is indicated when early or immediate
implant placement is not advised, ridge contouring is required for prosthetic treatment, such as the
development of pontic site and in order to reduce the necessity for sinus floor elevation.(9)the primary
objectives of arp include preventing or at least limiting, ridge alterations after tooth extraction; promoting the
healing of soft and hard tissue within the extraction socket; and making it easier to place dental implants in an
optimal position for prosthetics without the need for additional augmentation procedures.(10)(11)ridge
preservation could compensate for buccal bone and ridge width resorption that result from natural healing on
its own. After periodontally compromised teeth are extracted, arp may improve bone volume and alveolar
ridge height.(12)
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Classification of compromised extraction sockets:

One factor influencing the amount of resorption at an extraction site is socket morphology. Partial or complete
loss of an alveolar wall enhances reduction in ridge dimensions after healing. Moreover, compared with intact
extraction sockets, sites exhibiting alveolar wall deficiencies receive greater benefit from arp. Various criteria
have been used to classify extraction sockets and different classifications have been proposed. Recent
classification that has been proposed by jung-jukim et al in 2021(13)

The extraction sockets were classified into 5 types. In this system, the severity of bone and soft tissue
breakdown increases from type i to type v, while the reconstruction potential and treatment predictability
decrease according to the same sequence of socket types.
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Materials used for alveolar ridge preservation:

Alveolar ridge preservation can be achieved either by guided bone regeneration, bone replacement grafts, or by
soft tissue grafts. The revascularization and remodeling of the grafted bone into viable, load-bearing bone is
ultimately what determines if bone grafting treatments are successful. Allografts, xenografts, synthetic
biomaterials, osteoactive agents, autografts, and other bone substitutes help retain dental alveolar bone
following extraction or replace lost alveolar bone, supporting the ideal placement of dental implants(14). Here
are several non-resorbable and resorbable materials available that are used as a barrier membrane for guided
bone regeneration.

Guided bone regeneration (GBR);barrier membranes are used in guided bone regeneration (gbr) treatments to
stop gingival cells from entering the area that needs to be repaired. Melcher introduced the concept of
compartmentalization(15)to describe periodontal wound healing, although it might not be relevant to socket
healing, if it were, one would anticipate that the socket would always be filled with soft tissue. The alveolar
socket, on the other hand, tends to mend via regeneration of bone up to the alveolar crest, as early
observations in humans and animals showed. The prior explanation of the blood clot's stability helps to
explain why the compartmentalization notion does not produce a socket filled with epithelium and how
epithelial cells migrate across the granulation tissue to close the healing socket. This is like how periodontal
wounds heal. Barrier membranes' role in preserving alveolar ridge shape is still up for debate. Several products
are available for arp and the materials often come in a number of different forms barrier membranes are often
utilised to maintain space for bone growth. These can be either resorbable or non-resorbable.(16)

e Non-resorbable membrane: non-resorbable membranes made of expanded polytetrafluoroethylene (e-
ptfe) have been successfully employed for gbr treatments in dentistry for many years. Additionally,
titanium has been added to e-ptfe membranes to strengthen the framework and create enough room
for bone filler.(17)among the drawbacks they must be removed via a second surgery, which increases
morbidity, and membrane exposure from extrusion frequently prevents healing and regeneration in a
significant way. To resolve this problem the development of high-density polytetrafluoroethylene (d-
ptfe) has taken place. Since releasing incisions are not required in d-ptfe to seal the flap and has fewer
pores and less bacterial infiltration, it can be exposed in the oral cavity for up to four weeks without
showing any signs of impairment in healing.(18)

e Resorbable membrane: they consist of the acellular dermal matrix (adm), calcium sulphate, synthetic
polyglycoside copolymers, and collagen matrix. The benefit of these membranes is that they can be
removed surgically without a second treatment. Collagen sponges, like haemocollagene, are often
made of type 1 collagen that is not denatured and has been frozen-dried. Within two to three months
these materials resorb completely. They are less expensive than bone substitutes and can be found in
bullet shapes for simple socket installation. The advantages of collagen that help in clot formation,
stabilization, and consequently regeneration include their hemostatic properties, encouraging fibrin
linkage, stimulating platelet attachment, attracting fibroblasts, adapting to the bone, and easy to
manipulatehuman skin tissue that has undergone numerous washings and freeze-drying processes is
known as acellular dermal matrix (adm). It was first created for burn patients. In arp, it has been
demonstrated that adm can preserve ridge thickness. By including hydroxyapatite, which has been
shown to increase the width of keratinized tissue, one can enhance this effect.(19)

Bone grafts: autografts, allografts, alloplasts, xenografts, and growth factors that either function through
osteoinduction or osteoconduction are all types of bone grafts used for socket grafts. Osteoinduction is the
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process by which mesenchymal cells that differentiate into osteoblasts stimulate bone formation. Autogenous
bone chips most frequently used to facilitate this process. The process of osteoconduction involves the growth
of progenitor cells and capillaries both inside and outside the graft material, which acts as a scaffold.

e Autografts: autografts are rarely used for arp due to their extremely high morbidity. If the bone is to
be used, it must be removed with burs and combined with blood to form an osseous coagulum, or it
must be triturated for 60 seconds in an amalgam capsule to generate a bone blend. Scraping tools such
as rhodes back-action chisels are frequently used to extract bone(17)

e Allograft: demineralized freeze-dried bone (dfdba) and mineralized freeze-dried bone (fdba) are two
types of allografts. When compared to dfdba, fdba is resorbed more slowly and functions via
osteoconduction. Allografts are collected in various ways and are stored in tissue banks which have
several protocols to prevent the transmission of diseases.(20) after arp, there is no difference in
alveolar ridge size between dfdba and fdba, but at 4-5 months, dfdba exhibits more vital bone and less
residual graft particles.(21) since larger particles limit the amount of space available for
vascularization and can also be sequestered, and smaller particles are resorbed by macrophages, it has
been suggested that the optimal particle size for these grafts be between 100 and 380 m.(21)

e Xenografts: bovine-derived deproteinized grafts (dbbm) are very often used, among which are the
brand names bio-oss, hypro-oss, directoss, and cerabonedbbm predominantly uses osseoconduction
and resorbs at a 10% annual rate. Due to their wide availability, lack of known transmissible diseases,
medical acceptability, and long-lasting advantages, membrane-coated dbbm containing substances are
currently recognized as the "gold standard". It has been demonstrated that the bio-oss collagen blend,
which consists of ninety percent dbbm and ten percent porcine collagen, acts as a scaffold for the
development of new tissue.

e Alloplasts coupled with growth factors: examples of such include calcium sulphate, tricalcium
phosphate, polylactic acid, bioactive glass polymers, polyglycolic acid, and hydroxyapatite. These
inert substances function via osteoconduction. When comparing hydroxyapatite and tricalcium
phosphate to dbbm for the measurement of alveolar bone crest levels, the results were comparable.
Calcium sulphates produce considerably reduced bone resorption along with more mineralized bone
when combined with platelet-rich plasma.(22) sponge made of collagen, polylactic acid, or
polyglycolic acid can also be utilized, and they can all be impregnated with different substances.
Furthermore, it has been shown that the bio-col method, which involves implanting collagen plugs or
membranes after dbbm particles, facilitates the placement of implants.(23) when coupled with
hydroxyapatite, cell-binding peptide and bone morphogenic protein, collagen sponges significantly
increase augmentation of bone up to 2mm mean width of the ridge.(24) furthermore, these proteins
cut in half the possibility that additional grafting would be required at implant insertion sites.

Resorbable collagen membranes and demineralized bovine bone minerals with 10% porcine type 1
collagen matrix is considered as one of the best biomaterials used for arp in compromised extraction
sockets. (12)the use of slow degrading xenograft along with secured collagen membrane might have
contributed to the shape and size maintenance in an uncontained extraction socket during the early
healing phase. In addition, the fast resorption of the porcine collagen matrix might have played an
additional positive role by providing spaces for blood clot and allowing the incorporation of newly
formed bone with xenograft particles. Such combination of xenograft, collagen matrix, and secured
membrane could have achieved adequate regenerated bone and ridge dimensions, albeit after 6—
12 months of healing time, to place implants without further augmentation procedures.
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Soft tissue grafting:

When compared to resorbable membranes, autogenous free gingival grafts, and connective tissue grafts offer
highly effective projected soft-tissue grafting for maintaining as well as enhancing keratinized soft tissue.(25)
however, resorbable membranes have some advantages over soft tissue transplantation, including quicker
recovery times, decreased morbidity, and often better color matching with surrounding tissues. Landsberg and
bichacho made the initial attempt to use an autogenous soft tissue implant to fill the socket graft in 1994.
Later, it was advised to use soft tissue grafts in conjunction with quick implant implantation to improve the
morphology of the ridge after teeth were extracted.(26) to support the soft tissue transplant, a collagen sponge
can be inserted into the socket. Once the socket has healed for six to eight weeks, implants can be placed there.
The use of a free soft-tissue graft to cover the alveolar socket was pioneered to minimize soft tissue shrinkage,
enhance the aesthetics of implant restorations, and establish a primary closure that protects the graft from
infections and secondary graft failure.(27)

Protocol for alveoloar ridge preservation at compromised extraction sockets:

The arp method is intended for severely compromised extraction sockets. Indeed, extraction sockets with
deficient and intact alveolar walls are clinically and biologically distinct. Requirements for bone regeneration
include space provision, clot stability, availability of cellular resources (osteoprogenitor cells), and new vessel
formation. Thus, an intact extraction socket provides a favorable environment for this process. At a site with
one or more deficient alveolar walls, the clot is less protected from mechanical forces, and space provision is
compromised. In addition, cellular resources and vascularity are reduced when alveolar walls are missing. It is
not surprising, then, that the reduction in alveolar ridge dimensions accompanying tooth extraction is
enhanced when socket walls are deficient. Few authors have recommended specific protocols for managing
extraction sockets presenting severe alveolar wall deficiencies

Given the lack of evidence in the literature to favor one technique over another, it is challenging to provide a
clear protocol. Before surgery, the clinician can be guided as to the most likely anatomy of the socket by
evaluating the depth of the periodontal pocket, bone sounding, and radiographs. With all techniques, it's
essential to maintain a non-traumatic extraction technique to save the maximum bone possible. By avoiding
socket expansion, the possibility of damaging delicate bone walls can be decreased. If granulation tissue is still
present after tooth extraction, debridement should be done using a surgical instrument. A full-thickness flap's
elevation causes the resorption of thin bone walls, according to several studies. This might happen because the
nutrients that are available to the bone are impacted by the buccal bone's blood supply, which depends on the
periosteum and is prone to disruption.(28) the graft material can be drenched in blood or saline solution before
use to facilitate handling. As moisture accumulates in the socket, this will lessen the capillary action of blood
absorption onto the graft and make the material simpler to pack. A membrane can also be used as a
replacement. However, it may be difficult to establish primary closure in order to maximize the benefits of
using a membrane. To accomplish primary closure, xenograft materials, free soft tissue flaps, or coronally
advanced techniques could be used. The patient should receive standard post-operative advice on analgesia
and oral hygiene practices. Given the danger of developing antibiotic resistance and other adverse effects, the
authors do not support routinely prescribing antibiotics for arp. To reduce bacterial penetration and the danger
of wound infection, once the wound is sufficiently stabilized, sutures should be removed.(29)
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Novel tissue engineering approaches:

The commonly utilized biomaterials allografts, xenografts, and alloplasts have limitations with regard to the
quality of bone development and the ability to maintain alveolar ridge morphology. Some cutting-edge tissue
engineering treatments, like gene therapy, growth factor delivery in carriers, and distribution in the form of
enlarged cellular constructions, have been created to get around these limitations. Osteoinduction growth
factors, such as bone morphogenic proteins (bmps), can initiate the differentiation of host stem cells into cells
that produce bone.(30)

In the healing of sockets, tissue repair cells (trc), a patient-specific cell construct generated in automated
bioreactors to concentrations not achievable with simple bone marrow aspiration, have been studied more
recently. It has been demonstrated that this cell construct may produce large amounts of cytokines while
preserving the ability of the cells to produce angiogenic factors and differentiate along both the mesenchymal
and endothelial pathways. As early as six weeks after implantation, trc therapy increased the development of
highly vascular mature bone as compared to directed bone regeneration. Furthermore, there was less alveolar
ridge resorption.(31)

Conclusion:

Arp is an effective way to preserve bone mass so that implants may be delivered more easily. In periodontally
compromised extraction sockets it is safe and results in maintenance of ridge dimensions 6 months after
extraction and is likely to keep the bone's width and height at or near 2 mm. This article summarizes the many
materials and techniques that are accessible. The use of these treatments in everyday practice may not be fully
justified by the evidence currently available, hence more studies exploring core biological ideas are needed.(32)
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