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Abstract: The loss of alveolar bone may be attributed to various factors such as periodontitis, facial
trauma, endodontic pathology and other aggressive steps used during extraction. Socket
preservation is a technique in which the extraction sockets were completely filled with a bone
substitute material or sealed with membranes in order to prevent bone loss. For a dental practitioner,
it is important to have a clear knowledge regarding various bone grafts and membranes used for
socket preservation. The aim of the study was to evaluate various bone grafts and membranes used
for socket preservation. The participants were patients who reported to Saveetha Dental College for
socket preservation procedure. A total of 25 patients had undergone socket preservation procedure
during the specified time period. The data were collected and statistical analysis was done using
IBM SPSS version 20.0. Patients in the age group of 19-30 years had highly undergone socket
preservation procedure. The procedure was carried out mostly in males than females. The most
commonly used graft was found to be Bio Oss (60%) and the most commonly used membrane was
GTR combined with PRF (48%). Association between site of socket preservation and types of bone
graft used was found to be statistically significant ( p-value: 0.001). From the present study, it can
be concluded that patients in the age group of 19-30 years had highly undergone socket preservation
procedure. The procedure was carried out mostly in males than females. Maxillary anteriors was
the most common site. Bio-0ss was the most commonly used bone graft and GTR with PRF was
the most commonly used membrane among patients who had undergone socket preservation
procedure.

Keywords: Alveolar bone; Bone grafts; Membranes; Socket preservation innovative technique.

INTRODUCTION

One of the goals of periodontal treatment is to maintain the teeth in good conditions to provide health, function
and esthetics to the patient. In certain times, tooth extraction is inevitable as a result of caries, periodontal disease,
endodontic lesions and others.(Chapple and Wilson, 2014; Faria-Almeida et al., 2019) The bone that holds the
tooth in its place i.e., the socket may often get damaged by infection or disease resulting in deformity.(Dimova,
2014) The loss of alveolar bone may be attributed to various factors such as periodontitis, facial trauma,
endodontic pathology and other aggressive steps used during extraction. (Irinakis, 2006) Socket preservation is a
procedure in which graft material or a scaffold is placed in a socket of an extracted tooth during the time of
extraction to preserve alveolar ridge.(Tal, 1999) Socket preservation helps in maintaining bone and gingival tissue
levels. It can greatly improve the person's smile appearance.(Dimova, 2014))

Today, it is possible to preserve the width and height of the edentulous ridge using socket preservation
techniques.(Helmy, 2017) The techniques available are basically based on the principle of guided bone
regeneration.(Nyman et al., 1982) The technique consists of isolating a bony space, by filling the extraction socket
with a bone graft or barrier membrane in order to exclude the epithelial cells. These techniques can be used with
or without a bone graft.(Lekovic et al., 1998) The use of a bone replacement graft alone results in some
preservation of socket width and height.(Tatum, 1996) The addition of barrier membrane to a bone graft has been
shown to have a superior effect than using bone graft or barrier membrane alone.(Seibert and Nyman, 1990) The
characteristics of the bone graft and barrier membrane greatly influence the final result.(Helmy, 2017)

Bone grafting is a surgical procedure that uses transplanted bone to repair and rebuild damaged or diseased bones.
It can be done with or without the use of membranes. These act as a scaffold or filler for new bone growth. There
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are mainly four types of grafts which are used. These include autograft (obtained from human bone), allograft
(from cadaver), alloplast (made of synthetic materials), xenograft (bone from other animals such as cows).
Recently, different types of bone substitutes such as demineralized freeze-dried bone allograft (DFDBA),
hydroxyapatite and bioglass were used. Membranes are mainly categorized into resorbable and non-resorbable
membranes. Resorbable membranes are made of natural or synthetic polymers like the collagen and aliphatic
polyesters. Collagens are the most common type used. Other available membranes include human, porcine, human
amnion and bovine pericardium membranes, and chorion tissue, and human acellular freeze-dried dermal matrix.
Non-resorbable membranes include dense-polytetrafluoroethylene, expanded-polytetrafluoroethylene, titanium
mesh, and titanium-reinforced polytetrafluoroethylene. A promising innovation in regeneration procedures is the
use of platelet concentrates. Platelet concentrates are of 3 generations, the first generation incorporates the platelet-
rich plasma (PRP) while the second generation involves the platelet-rich fibrin (PRF) and concentrated growth
factor (CGF). The third generation platelet concentrates are advanced platelet rich fibrin (A-PRF) and injectable
platelet rich fibrin (I- PRF). These platelet concentrates are used for accelerating the healing of soft and hard
tissues and also a suspension of growth factors are present in the platelet concentrate membranes which promotes
tissue regeneration.(Dohan Ehrenfest, Rasmusson and Albrektsson, 2009)

It is important for a dental practitioner to have a clear knowledge regarding various bone grafts and membranes
available for socket preservation. Similar studies have been conducted to assess the latest information about
various biomaterials used for socket preservation and to evaluate them in terms of dimensional and histological
changes of alveolar bone.(Stumbras et al., 2019) This research is needed to eliminate the discrepancy in selecting
the type of bone graft and membranes and its combination in socket preservation. It will also give us knowledge
regarding most common grafts and membranes used. Previously our team had conducted numerous clinical trials
for management of various periodontal conditions(Panda et al., 2014; Thamaraiselvan et al., 2015; Varghese et
al., 2015; Ramesh, Sheeja Saji Varghese, et al., 2016; Avinash, Malaippan and Dooraiswamy, 2017; Khalid et
al., 2017; Priyanka et al., 2017; Ramesh, Ravi and Kaarthikeyan, 2017; Ravi et al., 2017; Kavarthapu and
Thamaraiselvan, 2018) and have formulated various review articles in the field of periodontics (Khalid et al.,
2016; Mootha et al., 2016; Ramesh, Sheeja S. Varghese, et al., 2016) and in-vitro studies to rule out the particular
drug efficiency(Ramamurthy and Mg, 2018; Ramesh et al., 2019) over the past 5 years. Now we are focussing on
retrospective studies.

Our department is passionate about research we have published numerous high quality articles in this domain over
the past years (Abraham et al., 2005; Devaki, Sathivel and BalajiRaghavendran, 2009; Neelakantan et al., 2010,
2015; Arja et al., 2013; Ramshankar et al., 2014; Sumathi et al., 2014; Surapaneni and Jainu, 2014; Surapaneni,
Priya and Mallika, 2014; Ramamoorthi, Nivedhitha and Divyanand, 2015; Manivannan et al., 2017; Ezhilarasan,
2018; Ezhilarasan, Sokal and Najimi, 2018; J et al., 2018; Ravindiran and Praveenkumar, 2018; Malli Sureshbabu
etal., 2019; Mehta et al., 2019; Krishnaswamy et al., 2020; Samuel, Acharya and Rao, 2020; Sathish and Karthick,
2020)

Therefore, the aim of this present study was to evaluate various bone grafts and membranes used for socket
preservation.

MATERIALS AND METHODS

Study sampling: The current study was an institution based study performed on patients who had undergone
treatment at Saveetha dental college and hospitals, Chennai. A retrospective study was conducted in Saveetha
Dental College, chennai. The retrospective study sampling was done. The samples were collected from June 2019
to March 2020. The samples were patients treated by dentists in Saveetha Dental College. Patients who had
undergone socket preservation procedure were included in this study. The case sheet entries were all entered by
the dentists. All the case histories of patients in the specified time period were obtained from the Department of
Periodontics, Saveetha Dental College. All of the datas was cross checked and verified by an examiner to avoid
any missing case records. Cross verification of all the diagnosis, intraoral pictures and case sheets were done. To
minimise sampling bias, a simple random technique was followed. Patients in the age group between 19 to 65
years were segregated and included in this study and the others were excluded.

Ethical approval: The necessary approvals in gaining the datas were obtained from the institutional ethical
committee (SDC/SIHEC/DIASDATA/0619-0320).

Data collection: A total of 25 patients had undergone socket preservation procedure during the specified time
period. The datas collected were then examined by one reviewer, and then they were entered in the Microsoft
Excel sheet. The data was imported, transferred to a host computer and processed using SPSS version 20.0 for
software analysis and the variables were defined in the software.

Statistical analysis: The statistical test used was descriptive statistics and inferential statistics. The statistical
software used for statistics was IBM SPSS version 20.0. The type of analysis was descriptive analysis (percentage,
mean and standard deviation) and inferential test (Chi square test) and results were expressed as bar graphs. P
value less than 0.05 was considered to be statistically significant.
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RESULTS AND DISCUSSION:

A total of 25 patients who had undergone socket preservation were included in this study. From Figure 1, it was
found that socket preservation was mostly done in patients in the age group of 19-30 years (60%) followed by 31-
42 years (20%), 55-66 years (12%), 43-54 years (8%).

From Figure 2, it was found that socket preservation procedure was mostly carried out in males (80%) than females
(20%) in this study. Loss of alveolar bone may be due to various reasons such as endodontic pathology,
periodontitis, facial trauma and traumatic extractions. Socket preservation techniques help to preserve the height
and width of the edentulous ridge.(Mecall and Rosenfeld, 1991)

From Figure 3, it was found that Bio Oss was the most commonly used bone graft accounting for about 60% of
the total population followed by G bone (32%), osseograft (8%). Various types of materials are used for socket
preservation such as autogenous bone, allograft bone, alloplast materials and xenograft materials.(Darby, Chen
and Buser, 2009) Bio oss is a deproteinized bovine cancellous bone with a similar structure to human bone. It is
a natural, non-antigenic and porous bone mineral matrix. It has a higher space-maintaining capacity and the
potential to heal in a greater dimension.(DeNicolo et al., 2015)

From Figure 4, it was found that in this study, GTR with PRF was the most commonly used membrane accounting
for about 50% of the total population followed by GTR (20.83%), PRF (16.67%), PRF with CGF (4.17%), CGF
(4.17%) and CGF with GTR (4.17%). GTR allows healing by new connective tissue attachment accompanied by
regeneration of new cementum and bone.(Patil and Patil, 2013) Platelet-rich fibrin (PRF) are autologous platelet
concentrates prepared from a patient's own blood and it enhances osteoprogenitor cells in the host bone and bone
graft.(Preeja and Arun, 2014)

From Figure 5, it was found that among maxillary anteriors, Bio Oss was the most commonly used accounting for
about 52% followed by G bone graft (12%). Among maxillary posteriors, G bone graft was most commonly used
accounting for about 20% followed by bio oss (4%) and osseograft (4%). Among mandibular anteriors, osseograft
was used (4%). Among mandibular posteriors, Bio Oss was used (4%). Association between the site of socket
preservation and types of bone graft in the Chi-square test was found to be statistically significant. (Chi square
value: 21.713; p-value: 0.001).

From Figure 6, it was found that among maxillary anteriors, GTR with PRF was the most commonly used
membrane accounting for about 26.92% followed by GTR (15.38%), PRF (11.54%), PRF with CGF (3.85%), and
CGF with GTR(3.85%). Among maxillary posteriors, GTR with PRF was the most commonly used membrane
(19.23%) followed by GTR (7.69%) adn CGF (3.85%). Among mandibular anteriors, GTR with PRF was used
(3.85%). Among Mandibular posteriors, PRF was used (3.85%). Association between the site of socket
preservation and types of membranes in the Chi-square test was found to be statistically not significant. (Chi
square value: 10.534; p-value: 0.569).

In this study, 8.34% of patients placed with bio oss showed postoperative complications in which 4.17% of
patients showed membrane exposure and 4.17% showed wound dehiscence. Membrane exposure was noted in
4.17% of patients placed with GTR membrane and wound dehiscence was noted in 4.17% of patients having GTR
with PRF membrane. Membrane exposure usually affects healing of the site, plaque and infection control are
clearly impeded by the exposed membrane surfaces.(Machtei, 2001)

Various studies in literature have evaluated whether alveolar ridge resorption after tooth extraction could be
reduced by use of socket preservation bone grafting materials and membranes into the socket right after the
extraction. Barone et al in a histological study found that after 6 months of socket preservation, there was new
bone formation evident that was well-structured, mineralized and mature. The sites preserved with bone grafts
showed good preservation of buccolingual alveolar ridge width.(Barone et al., 2008) Robert horowitz et al found
that socket grafted extraction sites showed less amount of bone loss when compared to non-grafted extraction
sites. There was a presence of vital bone ingrowth into socket grafted extraction sites.(Horowitz et al., 2009) Faria
et al in a systematic review stated that socket preservation can decrease the dimensional reduction of the alveolar
ridge that normally occurs after tooth extraction, which was confirmed based on clinical, radiological and
histological findings.(Faria-Almeida et al., 2019)

The various grafts and membranes used for socket preservation were well-known and documented. The present
study was done to evaluate various grafts and membranes used for socket preservation. In this study, Bio Oss was
the most commonly used graft. The results of this present study were contradicted in a study done by Kao et al.,
which concluded that the most common graft used for socket preservation was allograft.(Kao and Scott, 2007;
Misch et al., 2015). Carmagnola D et al., in his study stated that autograft results in faster bone healing compared
with any other bone substitute material such as Bio-oss.(Carmagnola, Adriaens and Berglundh, 2003) Geistlich
Pharma in North America stated that Bio-0ss provides a stable scaffold for bone formation leading to long-term
volume preservation.(Geistlich, Eckmayer and Schlésser, 2004) GTR combined with PRF was the most
commonly used membrane in this study. In a study done by Nunez et al., in 2019, it was concluded that use of
PRF in combination with different grafting materials produced favourable results thus enhancing new bone
formation.(NUfiez Mufioz and Castro-Rodriguez, 2019) Contradictory to this, Areewong et al., in his study stated
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that that use of PRF in alveolar socket preservation does not enhance new bone formation after tooth
extraction.(Areewong, Chantaramungkorn and Khongkhunthian, 2019)

The limitation of the present study were it was performed for the available smaller population in a single dental
hospital during a specific period of time. So, furthermore studies should be done in a general population with a
larger sample size to analyse the most commonly used grafts and membranes in socket preservation with their
outcomes.

CONCLUSION

From the present study, it can be concluded that patients in the age group of 19-30 years had highly undergone
socket preservation procedure. The procedure was carried out mostly in males than females. Maxillary anteriors
was the most common site. Bio-0ss was the most commonly used bone graft and GTR with PRF was the most
commonly used membrane among patients who had undergone socket preservation procedure. It is important for
a dental practitioner to know about the various bone grafts, membranes and their use in combination in order to
get better treatment outcomes after the socket preservation procedure.
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Percertage of Sschet Praservation Cases

Fig.1: Bar chart showing the frequencies of age groups with respect to socket preservation. X-axis

represents the age of the patient and Y-axis represents the percentage of socket preservation

cases. Socket preservation was mostly done in patients in the age group of 19-30 years (light blue)

compared to the other age groups.

Percentage of Sachat Preservason Cases
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Fig.2: Bar chart showing the frequencies of gender with respect to socket preservation. X-axis

represents the gender and Y-axis represents the percentage of socket preservation cases. Socket

preservation was mostly done in males (maroon) than females.
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Fig.3: Bar chart showing the frequencies of type of bone grafts used. X-axis denotes types of bone
graft and Y-axis denotes percentage of socket preservation cases. Bio oss (Blue) was the most
commonly used bone graft compared to other bone grafts like G bone (Green) and Osseograft

(Beige).
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Fig.4: Bar chart showing the frequencies of type of membranes used. X-axis denotes types of
membranes and Y-axis denotes percentage of socket preservation cases. GTR with PRF (Violet)
was the most commonly used membrane compared to other membranes.
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Fig.5: Bar chart showing the association between site of socket preservation and types of bone
graft used. X axis represents the site of socket preservation and Y axis represents the number of
socket preservation cases. Chi-square test was done and was found to be statistically significant.

(Chi square value: 21.713; p-value: 0.001), hence proving that Bio oss was highly used among
maxillary anteriors compared to other sites of preservation.
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Fig.6: Bar chart showing the correlation between site of socket preservation and types of
membrane used. X axis represents the site of socket preservation and Y axis represents the
number of socket preservation cases. Chi-square test was done and was found to be statistically
insignificant. (Chi square value: 10.534; p-value: 0.569). However, GTR with PRF was highly used
among maxillary anteriors and maxillary posteriors compared to other sites of preservation.
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