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ABSTRACT

Introduction: The volume of the alveolar bone after extraction is maintained through socket preservation, typically for an
implant or fixed partial denture pontic site. This surgery aids in making up for the loss of facial bone tissue. When implant
placement must be postponed due to patient- or site-related issues, socket preservation should be taken into account.
Autograft, allograft, xenograft, and alloplast are frequently used as biomaterials in socket grafting procedures.

Materials and Methodology: An online survey was conducted among 200 undergraduate dental students consisting of
questions on socket preservation, its usage, forms, types of grafts to test their knowledge. The result was obtained and
respective responses were statistically analyzed in SPSS using descriptive analysis.

Results: 66% of the students did not have knowledge about the use of socket preservation. 56% answered correctly that the
growth factors used for socket preservation are BMP-2 and MSC. 67% were unaware that guided bone regeneration can
improve ridge height and width. 56% of the students knew autograft is the golden standard when it comes to grafts. 45%
were aware that socket sealing aids better tissue healing.

Conclusion: The knowledge of socket preservation, its techniques and various bone grafts is unsatisfactory among dental
students. There is a need for more knowledge, awareness and research regarding socket preservation.
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1. INTRODUCTION

The most frequent surgical treatment in dentistry is tooth extraction. After teeth are removed, the alveolar bone no longer
serves as a supporting structure. It is consequently gradually resorbed. [1]. A functional dental unit is not the only thing
lost when a tooth is extracted. Additionally, it results in a significant local transformation of the architecture of the hard
and soft tissues, which may have ramifications for the prosthetic rehabilitation of the future edentulous site, including the
placement of a dental implant in a location that is both aesthetically pleasing and functional [2]. Numerous clinical, cast
model, and radiographic investigations have been used to study the postextraction dimensional modification of the alveolar
ridge in humans [3]. The buccal aspect experiences the greatest amount of alveolar modification in the horizontal
dimension.

In actuality, "bundle bone," a tooth-dependent tissue that fully and irreversibly vanishes after tooth removal, makes up the
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majority of the buccal bone, which is normally relatively thin. As a result of tooth loss and the resorption of the alveolar
walls, soft tissues collapse into the alveolus, reducing the original alveolar dimensions. Although there is a large
interindividual variance, remodelling activities may continue for up to a year after tooth extraction, and three months after
tooth extraction, up to 50% of the initial alveolar width may be reduced[4].

A surgical approach called "socket preservation™ preserves the alveolar ridge following extraction in an effort to avoid or
reduce the need for additional augmentation surgeries in the future for implant-prosthetic rehabilitations. The fundamental
component of the suggested membrane-free or membrane-assisted bone or bone substitute transplant procedures is socket
preservation. Another strategy for socket preservation focuses primarily on accelerating alveolar healing through the use
of biological mediators. Beyond their role in hemostasis, platelets serve several other purposes.

Growth factors and cytokines released by activated platelets that are crucial for the healing of both soft and hard tissues
[5,6]. When compared to tooth extraction alone, ridge preservation employing the Guided Bone Regeneration technique
has been found to improve ridge height and breadth dimensions[7,8]. According to these clinical studies, implants were
effectively inserted into the increased ridges, frequently without the need for additional bone grafting. The aim of this
survey study is to assess the knowledge and awareness of socket preservation treatment among undergraduate dental
students in chennai .

2. MATERIALS AND METHODS

This online survey study was conducted at Chennai, India. The sample size was 200 which consisted of undergraduate
dental students from various colleges in chennai. The study instrument was a structured questionnaire consisting of ten
multiple choice questions (MCQs), encompassing major aspects of socket preservation. An online survey was conducted
and they were asked to fill the questionnaire for which ample time was provided. An online questionnaire was prepared on
the online platform survey planet and was circulated among the students. The study was carried out in the month of Dec
2025. To minimise sampling bias we included all responses. There was no sorting of responses done. Once the survey was
complete the data was tabulated, then imported to SPSS, a statistical software by IBM. Descriptive Statistical analysis was
carried out.

3. RESULTS

In this study a total of 200 dental students participated. Out of which 58% were female students and 45% male students as
shown in [Figure 1]. When asked if they knew what socket preservation is used for, only 34% were aware which has been
illustrated in [Figure 2]. When asked what growth factors are used for socket preservation, 56% of the participants said
both BMP-2 and MSC as illustrated by [Figure 3]. When asked if they were aware that guided bone regeneration has
helped improve ridge height and width, only a mere 33% thought it was true as shown in [Figure 4]. When the participants
were asked which graft is the goal standard, 56% of the participants answered that it was autograft as illustrated using
[Figure 5]. When the participants were asked if soft tissue healing was better with socket sealing, only 45% of the
participants believed it to be true as illustrated by [Figure 6]. When asked what types of membranes are used for socket
preservation, 45% of the participants answered that it was resorbable as illustrated by [Figure 7]. When asked what socket
sealing is best seen with, 38% of the participants answered that it was Bio-Oss as illustrated by [Figure 8]. When asked
what are the ideal properties of a barrier membrane, 57% of the participants answered that it was both biocompatibility and
durability on exposure as clearly illustrated in [Figure 9]. When asked if surgical grade calcium sulfate added to grafts has
increased angiogenesis, 62% of the participants answered that it was false as seen in [Figure 10].
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Figure 1: This graph represents the gender distribution of participants who took part in the study. X axis
represents the gender distribution. Y axis represents the percentage of participants taking part in the study. The
population consisted of 58% female participants as depicted by the red bar and 42% male participants as
depicted by the blue bar.

DO YOU KNOW WHAT SOCKET PRESERVATION IS USED FOR?

60.00

40.00

20,00

PERCENTAGE OF RESPONSES

0.00

RESPONSE OF PARTICIPANTS

Figure 2: This graph shows responses to the question,”Do you know what socket preservation is used for?”. X axis
represents the response of the students. Y axis represents the percentage of responses in the study. The responses
consisted of 66% no as denoted by the red bar and 34% yes as denoted by the blue bar.

© 2022 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow

pg. 87



Knowledge and Awareness of Socket Preservation Procedures Among Dental Students - A

Survey
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Figure 3: This graph shows responses to the question,”What are the growth factors used for socket
preservation?”. X axis represents the response of the students. Y axis represents the percentage of responses in the
study. 56% of the respondents answered the question as both BMP-2 and MSC which has been denoted by the red
bar, 28% answered as MSC alone denoted by pink bar and 16% responded as BMP-2 alone which has been
represented as the blue bar.
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Figure 4: This chart shows responses to the question,”Does guided bone regeneration improve ridge height and
width?”. X axis represents the response of the students. Y axis represents the percentage of responses in the study.
67% of the participants answered that it was false as denoted by the red bar and 33% of the participants
answered that it was true as represented by the blue bar.
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Figure 5: This graph shows responses to the question,”Which graft is considered the gold standard?”. X axis
represents the response of the students. Y axis represents the percentage of responses in the study. The responses
consisted of 56% autograft denoted by red bar followed by 22% allograft as denoted by the blue bar, 12%
alloplast as represented by the pink bar and finally 10% xenograft as denoted by the green bar.
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Figure 6: Bar chart showing responses to the question,”Is soft tissue healing better with socket sealing?”. X axis
represents the response of the students. Y axis represents the percentage of responses in the study. The responses
consisted of 55% false as denoted by the red bar followed by 45% true as represented by the blue bar.
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Figure 7: Bar chart showing responses to the question,”What are the types of membranes used for socket
preservation?”. X axis represents the response of the students. Y axis represents the percentage of responses in the
study. The responses consisted of 45%o0f the participants responding resorbable denoted by the red bar followed
by 40% of the respondents responding both as denoted blue bar and 15% responding as non resorbable as seen
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Figure 8: This graph shows responses to the question,”Which one of these is socket sealing best seen with?”. X
axis represents the response of the students. Y axis represents the percentage of responses in the study. The
responses consisted of 38% Bio o0ss as denoted by the red bar followed by 34% Bio cera as denoted by the blue

bar and 28% none of the above as denoted by the green bar.
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Figure 9: This graph shows responses to the question,”What are the ideal properties of a barrier membrane?”. X
axis represents the response of the students. Y axis represents the percentage of responses in the study. The
responses consisted of 57% of the respondents responding to both biocompatibility and durability as denoted by
the blue bar followed by 23% responding as biocompatibility denoted by the red bar, 11% of the respondents
responding to durability on exposure as denoted by the pink bar and 9% of the respondents responding to
decreased healing time as denoted by the green bar.

SURGICAL GRADE CALCIUM SULFATE ADDED TO GRAFTS INCREASES ANGIOGENESIS
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Figure 10: This graph shows responses to the statement,”Surgical grade calcium sulfate added to grafts increases

angiogenesis”. X axis represents the response of the students. Y axis represents the percentage of responses in the

study. The responses consisted of 62% of the participants responding as false as denoted by the red bar and 38%
true as denoted by the blue bar.
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4. DISCUSSION

In preparation for the dental implants or the pontic site for fixed partial dentures, socket preservation maintains bone volume
after extraction. This surgery aids in making up for the loss of facial bone tissue. When implant placement must be
postponed due to patient- or site-related issues, socket preservation should be taken into account. In our study, as shown in
Figure 2, 66% of respondents were unaware of the usage of socket preservation. Bioactive chemicals that control the
process of MSC development were also looked at in a study of the literature. The bone morphogenetic proteins, specifically
BMP-2, which are part of the transforming growth factor- class, are the growth factor that has undergone the most analysis
[9]. BMPs can trigger chondrogenesis, osteogenesis, extracellular matrix formation, and angiogenesis. The most effective
inductor of bone growth is likely BMP-2 [10,11].

Ideally the use of both BMP-2 and MSC is considered and recommended. This is in accordance with our study where 56%
of the respondents answer that both BMP-2 and MSC are used for socket preservation which has been depicted using Figure
3. When compared to tooth extraction alone, guided bone regeneration (GBR) socket preservation has been demonstrated
to improve ridge height and width dimensions. This is in accordance with our study where 33% of the participants thought
this fact to be true as compared to 67% which were not aware of this fact as depicted by Figure 4. Biomaterials for socket
grafting includes auto/allo/xenograft and alloplast. A bone substitute with a low substitution rate is recommended [12].
This is in accordance with our study where 56% of the participants were aware that autograft is the gold standard when
compared to other grafts as depicted by Figure 5. One more method of socket preservation includes ridge grafting using
biomaterials. The material for the bone graft should be chosen with the long-term stability of the bone volume in mind, and
it should be supported by thorough research in the literature [13]. Regardless of the grafting methodology used, it is
impossible to dependably achieve the entire regeneration of dehiscence and fenestration-type defects [14,15].

Primary closure after elevating and mobilising a full-thickness mucoperiosteal flap, free autogenous gingival graft, dermal
allografts, and collagen matrix xenografts are some of the different techniques for socket sealing. Studies have shown that
socket sealing improves soft tissue healing compared to extraction alone [16,17]. This is in accordance with our study
where 45% of the participants were aware that socket sealing aids better tissue healing as seen in Figure 6. In a study by
Lekovic et al, they found that bone resorption was less when resorbable or non resorbable membranes were used as opposed
to assisted socket healing. When used in combination with bone grafts, resorbable and non-resorbable membranes have
shown positive results in ridge preservation. This is in accordance with our study where 40% of the participants were aware
of the use of the both resorbable and non resorbable membranes for socket preservation as depicted by Figure 7.

When applied with Bio-Oss collagen, socket sealing has demonstrated reduced horizontal and vertical bone resorption [18].
Where connective tissue opposes connective tissue, tension-free closure is crucial to prevent infection of the graft or
exposing of barrier membranes. This is in accordance with our study where 38% responded that Bio-Oss collagen is the
most effective with socket sealing as depicted by Figure 8. In 1992, Scantlebury outlined five key requirements that
membranes should meet: biocompatibility, the capacity to produce space, cell occlusiveness, tissue integration, and ease
of handling [19,20]. Therefore, the optimal membrane for bone regeneration should be synthetic, biocompatible,
manageable, resistant to exposure, and resorbable [21]. To increase significant bone volume, we also need to consider the
biological stability, morphological structure, and capacity to activate growth factors. This is in accordance with our study
where 57% of the participants were aware that biocompatibility and durability to exposure were some of the ideal properties
of an ideal membrane.

Autogenous grafts with surgical grade calcium sulphate have improved angiogenesis and formed important bone more
quickly [22]. Ina study by Vance et al., they compared an organic bovine hydroxyapatite to a putty of DFDBA plus calcium
sulphate with carboxymethylcellulose and discovered that the DFDBA plus calcium sulphate demonstrated more
significant bone growth [23]. This is in accordance with our study where 38% of the participants were aware of this fact as
depicted in Figure 10. Although socket preservation has many advantages, it does have its own limitations which include
intermediate success rate, inflammatory response of tissues, failure of grafts among others. It still requires advancement in
technology and further research for it to be used in day to day practice. Since it is studied scarcely, more knowledge,
awareness and research is required for it to be a well known practice among clinicians and dental students.

5. CONCLUSION

This research gives collective knowledge regarding the socket preservation among dental students. Further this can also be
expanded to a wider horizon involving a wider population of study. In conclusion, we realized that the awareness among
the dental students was not satisfactory, their knowledge needs to be reinforced by conducting oral health and various
treatment technique seminars to improve the awareness.
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