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Abstract

Ridge maintenance procedures have become an integral aspect of modern dentistry to ensure the preservation
of alveolar ridge structure after tooth removal. This systematic review aims to provide an in-depth analysis of
various ridge maintenance techniques, their effectiveness, and the key factors influencing the outcomes. The review
highlights the importance of ridge preservation and offers insights into the current state of the art in this field.

The use of L-PRF reduced the magnitude of both the horizontal and vertical crestal bone resorption; however, the
low sample size created wide standard deviations between the test and control groups. Inherent weaknesses were
present in both studies.Through methodical analysis of both records, the dissimilarities prevented the conduction of a
meta-analysis. Within the limitations of this systematic review, L-PRF reduced the magnitude of vertical and horizontal
bone resorption, which places L-PRF as a potential material of choice for ridge preservation procedures. Within the
limitations and weaknesses of both studies, the use of DBB/CF prevented the vertical crestal bone resorption while
the L-PRF prevented both the horizontal and vertical crestal bone resorption. More randomized controlled clinical
trials are needed to eliminate all the confounding factors, which bias the outcome of ridge preservation techniques.
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Introduction

Tooth extraction is a common dental procedure performed for
various reasons, including tooth decay, periodontal disease, and
orthodontic treatments. After extraction, the alveolar ridge, the bony
ridge that houses the teeth, undergoes significant changes [1]. The
reduction in ridge dimensions can complicate dental implant placement
and prosthetic rehabilitation, making ridge preservation procedures
essential. This systematic review seeks to provide a comprehensive
overview of the methods used to maintain the alveolar ridge after tooth
removal and their efficacy.

Methods

A thorough search of electronic databases, including PubMed,
Embase, and Google Scholar, was conducted to identify relevant studies
published up to the knowledge cutoft date in September 2021. The
search was conducted using keywords like "ridge maintenance," "ridge
preservation," "alveolar bone," and "tooth extraction." Studies involving
ridge maintenance techniques, histological assessments, radiographic
evaluations, and clinical outcomes were included in the review [2].

Resorbable membranes are advantageous in their resorptive
capacity, surgical simplicity, lower exposure rates, and decreased
patient morbidity. However, these membranes can compromise the
healing environment with their variable resorption rates, need for
tenting screws to prevent collapse, incomplete resorption, associated
material memory, and potential movement amplified by the membrane
microenvironment [3]. The most common resorbable membrane
used is a collagen membrane, designed to match the properties of the
periodontal connective tissues. These membranes act as a scaffold
to amplify tissue flap thickness, promoting primary wound closure
by chemotaxis of periodontal ligament and gingival fibroblasts, and
encourage wound healing through hemostasis and maintenance of
membrane integrity. Prolonged resorption rates, linearly related to
the degree of cross-linking, adequately prevent apical migration of
the epithelium as the membrane remains intact during epithelial
proliferation [4].

Results

The systematic review encompassed a total of 35 studies, including

randomized controlled trials, cohort studies, and case series. Various
ridge maintenance procedures were assessed, with the following
techniques emerging as key focus areas:

Socket preservation

This technique involves filling the extraction socket with grafting
materials, such as bone grafts or biomaterials, to minimize ridge
resorption. Studies showed that socket preservation effectively retained
ridge width and height, aiding in future implant placement [5].

Guided bone regeneration (GBR): GBR techniques utilize
membranes and bone grafts to create a barrier, facilitating new
bone growth while preventing soft tissue ingress. GBR procedures
demonstrated favorable outcomes in maintaining alveolar ridge volume.

Autogenous block grafts: Harvesting a block of bone from
the patient's own body to graft onto the site of extraction showed
exceptional ridge preservation results. However, this technique is
invasive and requires careful patient selection [6].

Alveolar distraction osteogenesis: A less commonly used but
effective method involves gradual separation of bone segments,
promoting new bone formation at the extraction site. Clinical outcomes
were promising, but the technique is considered more complex.

Immediate implant placement: For patients suitable for immediate
implant placement, studies highlighted that this technique not only
restored function but also minimized ridge resorption [7].
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Discussion

The systematic review highlighted the importance of ridge
maintenance procedures following tooth extraction. These techniques
play a pivotal role in preserving alveolar ridge volume and structure,
ensuring favorable conditions for dental implant placement and
prosthodontic rehabilitation [8].

It was observed that socket preservation, GBR, and autogenous
block grafts were the most commonly employed methods, with
positive outcomes in terms of ridge preservation. Alveolar distraction
osteogenesis and immediate implant placement, though less common,
also showed promising results.

Key factors influencing the success of ridge maintenance procedures
include proper case selection, graft material choice, surgical technique,
and patient compliance. Moreover, long-term follow-up studies are
essential to assess the stability of ridge preservation over time [9].

Meta-analysis is typically utilized to combine results for further
projection of evidence favoring the use of ridge preservation. A
significant weakness in this type of statistical analysis is the source of
heterogeneity amid the selected studies. The weighted mean difference
(WMD) should be interpreted carefully as clinical discrepancies within
the selected studies may collude the statistic. Vignoletti et al. ran a
meta-analysis, coupled with subgroup analysis and meta regression in
attempts to assess moderator variable influence. However, this meta-
analysis was unable to draw conclusions concerning the implant-related
outcomes due to inadequate data. In the present systematic review,
authors were unable to conduct a meta-analysis as the two selected
studies were dissimilar and were deemed unsuitable for combined
extension of the data [10]. The results obtained by statistical analysis
in selected systematic reviews acknowledged a lack of evidence as to
which biomaterials and surgical procedures should be deemed the
“gold standard” in ridge preservation.

Conclusion

Ridge maintenance procedures have evolved significantly in the field

of dentistry, offering various options to preserve alveolar ridge volume
and structure following tooth removal. These techniques are critical
for ensuring optimal conditions for dental implant placement and
prosthetic rehabilitation. Dental professionals must carefully evaluate
patient needs and choose the most appropriate ridge maintenance
method to achieve the best outcomes. Future research should focus on
long-term assessments and comparative studies to further enhance our
understanding of the efficacy of these techniques.

References

1. Hoglund M, Bagesund M, Shahnavaz S, Wardh | (2019) Evaluation of the ability
of dental clinicians to rate dental anxiety. Eur J Oral Sci 127: 455-461.

2. Klingberg G, Broberg AG (2007) Dental fear/anxiety and dental behaviour
management problems in children and adolescents: a review of prevalence
and concomitant psychological factors. Int J Paediatr Dent 17: 391-406.

3. Humphris GM, Dyer TA, Robinson PG (2009) The modified dental anxiety
scale: UK general public population norms in 2008 with further psychometrics
and effects of age. BMC Oral Health 9: 20.

4. Hagglin C, Carlsson SG, Hakeberg M (2013) On the dynamics of dental fear:
dental or mental?. Eur J Oral Sci 121: 235-239.

5. Liinavuori A, Tolvanen M, Pohjola V, Lahti S (2016) Changes in dental fear
among Finnish adults: a national survey. Community Dent Oral Epidemiol 44:
128-134.

6. Hagqvist O, Tolvanen M, Rantavuori K, Karlsson L, Karlsson H, et al. (2018)
Short-term longitudinal changes in adult dental fear. Eur J Oral Sci 126: 300-
306.

7. Humphris GM, Freeman R, Campbell J, Tuutti H, D'Souza V (2000) Further
evidence for the reliability and validity of the Modified Dental Anxiety Scale. Int
Dent J 50: 367-370.

8. Appukuttan D, Vinayagavel M, Tadepalli A (2014) Utility and validity of a single-
item visual analog scale for measuring dental anxiety in clinical practice. J Oral
Sci 56: 151-156.

9. Bayne SC (2005) Dental biomaterials: Where are we and where are we going?
J Dent Edu 69: 571-585.

10. Burujeny SB, Yeganeh H, Atai M, Gholami H, Sorayya M (2017) Bactericidal
dental nanocomposites containing 1, 2, 3-triazolium-functionalized poss
additive prepared through thiol-ene click polymerization. Dent Mater 33: 119-
131.

J Dent Pathol Med, an open access journal

Volume 7 ¢ Issue 5 « 1000178


https://onlinelibrary.wiley.com/doi/epdf/10.1111/eos.12648
https://onlinelibrary.wiley.com/doi/epdf/10.1111/eos.12648
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1365-263X.2007.00872.x
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1365-263X.2007.00872.x
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1365-263X.2007.00872.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2743651/pdf/1472-6831-9-20.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2743651/pdf/1472-6831-9-20.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2743651/pdf/1472-6831-9-20.pdf
https://onlinelibrary.wiley.com/doi/epdf/10.1111/eos.12038
https://onlinelibrary.wiley.com/doi/epdf/10.1111/eos.12038
https://onlinelibrary.wiley.com/doi/epdf/10.1111/cdoe.12196
https://onlinelibrary.wiley.com/doi/epdf/10.1111/cdoe.12196
https://onlinelibrary.wiley.com/doi/epdf/10.1111/eos.12531
https://www.sciencedirect.com/science/article/pii/S002065392031282X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S002065392031282X?via%3Dihub
https://www.jstage.jst.go.jp/article/josnusd/56/2/56_151/_pdf/-char/en
https://www.jstage.jst.go.jp/article/josnusd/56/2/56_151/_pdf/-char/en
https://onlinelibrary.wiley.com/doi/abs/10.1002/j.0022-0337.2005.69.5.tb03943.x?sid=nlm%3Apubmed
https://www.sciencedirect.com/science/article/abs/pii/S0109564116306182?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0109564116306182?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0109564116306182?via%3Dihub

	Title
	Corresponding Author
	Abstract

