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Abstract

Background: Botulinum toxin type A (BoNT-A) and hyaluronic acid
(HA) dermal fillers are increasingly utilized in dentistry for thera-
peutic and aesthetic purposes. However, a comprehensive synthesis
of their clinical applications and indications in dentistry is lacking.
This systematic review aimed to analyze the clinical application and
indications of BONT-A and HA dermal fillers in dentistry, providing
insights into their efficacy, safety profiles, and limitations.

Methods: A systematic search was conducted in PubMed/MEDLINE
databases to identify relevant studies published between 2018 and
2024. Medical Subject Headings (MeSH) terms and keywords related
to BoNT-A, HA dermal fillers, dentistry, clinical applications, and
indications were used. Study selection criteria included randomized
controlled trials (RCTs) and non-RCTs involving human participants
of any age group. Data extraction and synthesis followed established
guidelines, focusing on study characteristics, participant demograph-
ics, intervention details, outcome measures, and key findings related
to BoNT-A and HA dermal fillers’ clinical application in dentistry.

Results: Systematic searches across electronic databases and grey
literature identified 857 records, with an additional 73 from hand
searches. After screening titles and abstracts, 542 records were ex-
cluded, leaving 374 full-text publications for evaluation. Ultimately,
12 RCTs and 13 non-RCTs were included. The systematic review en-
compassed diverse geographic locations: Brazil, Italy, Spain, Syria,
India, Egypt, Korea, and the Netherlands, involving samples sizes
ranging from 14 to 143 participants. The review synthesized find-
ings on HA’s efficacy in various areas, including bone repair, gingi-
vitis management, temporomandibular joint disorders, postoperative
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swelling reduction, periodontal defect treatment, chin and check pro-
jection and lips augmentation. BoONT-A exhibited promising efficacy
in managing orofacial pain conditions, gummy smile treatment and
neuromodulation of the lower third muscles. Safety profiles varied
among studies, with some reporting minimal adverse effects while
others noted dose-related concerns.

Conclusion: BoNT-A and HA dermal fillers offer a wide array of
clinical applications in dentistry, ranging from therapeutic interven-
tions to aesthetic enhancements. Despite promising efficacy, careful
consideration and monitoring of safety outcomes are essential when
integrating these interventions into clinical practice. Further research
addressing methodological limitations and safety concerns is warrant-
ed to optimize their utilization and improve patient care in dentistry.

Keywords: Systematic review; Botulinum toxin type A; Hyaluronic
acid; Dermal fillers; Dentistry; Clinical application; Indications; Ef-
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Introduction

Botulinum toxin type A (BoNT-A) and hyaluronic acid (HA)
dermal fillers have emerged as valuable adjuncts in various
medical specialties, including dentistry, owing to their diverse
clinical applications and therapeutic benefits [1, 2]. While tra-
ditionally associated with cosmetic dermatology, these agents
have garnered increasing attention for their potential roles in
addressing a wide range of dental concerns, ranging from oro-
facial pain management to aesthetic enhancements [3, 4].
BoNT-A, a neurotoxic protein derived from Clostridium
botulinum, acts by inhibiting the release of acetylcholine at
neuromuscular junctions, leading to temporary muscle pa-
ralysis. On the other hand, HA dermal fillers, composed of
biocompatible HA, offer volumetric augmentation and tissue
support, facilitating the correction of facial wrinkles, volume
loss, and soft tissue defects [5, 6]. BONT-A exerts its effects by
inhibiting neurotransmitter release at the neuromuscular junc-
tion, thereby inducing temporary muscle paralysis, while HA
functions as a volumizing agent, augmenting soft tissue con-
tours and restoring facial harmony. These distinct mechanisms
of action render BoNT-A and HA invaluable tools in address-
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ing a myriad of aesthetic and functional concerns encountered
in dental practice [3, 7, 8].

In recent years, the utilization of BONT-A and HA der-
mal fillers in dentistry has expanded significantly, driven by
advancements in treatment techniques, growing evidence
supporting their efficacy and evolving patient preferences for
minimally invasive procedures [8, 9].

BoNT-A effectively manages orofacial pain conditions and
enhances functional outcomes, while HA fillers restore volume
and improve soft tissue aesthetics [9, 10]. HA’s biocompatibil-
ity and reversibility make it ideal for addressing various dental
concerns, including periodontal defects and temporomandibu-
lar joint (TMJ) disorders (TMDs), with minimal risk of adverse
events. These treatments play crucial roles in enhancing patient
satisfaction and optimizing dental care outcomes [11].

In an RCT by Briguglio et al, HA effectively treated two-
wall infrabony periodontal defects, resulting in a mean clinical
attachment level (CAL) gain of 1.9 = 1.8 mm and a probing
depth (PD) reduction of 1.6 + 1.2 mm, surpassing gains from
debridement. The study concludes that HA enhances CAL
gain, PD reduction, and predictability of clinical outcomes in
treating these defects. Another RCT comparing minimally in-
vasive non-surgical therapy (MINST) with quadrant-wise sub-
gingival instrumentation (Q-SI) in periodontitis patients found
MINST significantly reduced PD, CAL, and bleeding scores
versus Q-SI after 1 year. MINST was particularly effective
in lowering C-reactive protein levels in patients with higher
baseline values, suggesting potential cardiovascular benefits in
periodontitis management.

The rationale for this systematic review lies in the increas-
ing utilization of BONT-A and HA dermal fillers in dental prac-
tice, despite a lack of comprehensive synthesis regarding their
clinical applications and indications. BoONT-A and HA offer
promising adjunctive treatments for various dental conditions,
ranging from aesthetic enhancements to therapeutic interven-
tions in TMDs and periodontal surgeries. Understanding their
efficacy, safety profiles, and specific clinical indications is cru-
cial for optimizing treatment outcomes and patient care. This
review aimed to fill this gap by critically analyzing existing
literature to provide evidence-based guidance on the use of
BoNT-A and HA in dentistry.

Methods

Search strategy

A systematic search of electronic databases, including PubMed/
MEDLINE, was conducted to identify relevant studies published
between 2018 and 2024. Medical Subject Headings (MeSH) terms
and keywords related to BoONT-A, HA dermal fillers, dentistry,
clinical applications, and indications were utilized in the search
strategy to ensure comprehensive coverage of the literature.

Study selection criteria

The inclusion and exclusion criteria for this study provided
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below.

Inclusion criteria were: 1) Studies investigating the clini-
cal application and indications of BoNT-A and HA dermal fill-
ers in dental practice; 2) RCTs for primary analysis to ensure
rigorous scientific evaluation; 3) Non-randomized trials and
other study designs to provide a comprehensive understanding
of clinical applications, regardless of study design; 4) English
language studies.

Specifically, RCTs were selected for the main analysis to
ensure rigorous scientific evaluation. Additionally, non-RCTs
were included to provide a comprehensive understanding of
the clinical applications of HA and BoNT-A, regardless of
study design. This inclusive approach allowed for a thorough
exploration of the efficacy and clinical implications of these
treatments in dental practice.

Exclusion criteria were: 1) Studies not relevant to the clin-
ical application and indications of BoNT-A and HA dermal
fillers in dentistry; 2) Animal studies lacking sufficient data
or with unclear methodology; 3) Non-English language stud-
ies.

Study selection process and data extraction

Two independent reviewers screened the titles and abstracts
of retrieved articles, followed by a full-text assessment of po-
tentially relevant studies to determine eligibility for inclusion.
Data extraction was conducted independently by two review-
ers using a standardized data extraction form. Key data ex-
tracted from each included study included study characteristics
(e.g., author, publication year, study design), participant demo-
graphics (e.g., sample size, age, gender distribution), interven-
tion details (e.g., type and dosage of BoNT-A or HA dermal
filler used), outcome measures assessed (e.g., clinical efficacy,
adverse effects), and key findings related to the clinical ap-
plication and indications of BONT-A and HA dermal fillers in
dentistry.

Data synthesis and analysis

Data synthesis involved a narrative summary of the find-
ings based on the homogeneity of included studies. The sys-
tematic review adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines for reporting the findings. The PRISMA 27 checklist
offers a comprehensive framework for systematic reviews.
With main categories including “Title, Abstract, and Intro-
duction”, “Methods”, “Results”, and “Discussion”, it guides
in conducting and reporting reviews, ensuring transparency,
reliability, and reproducibility, thus enhancing the integrity
of the research process [12]. Methodological quality assess-
ment of included studies was performed using appropriate
tools, such as the Cochrane risk of bias tool for RCTs. Any
discrepancies between reviewers were resolved through dis-
cussion or consultation with a third reviewer if necessary.
Overall, the data analysis aimed to provide a comprehensive
understanding of the existing evidence regarding the use of
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Figure 1. PRISMA flowchart.

BoNT-A and HA dermal fillers in various dental applications,
highlighting their efficacy, safety profile, and potential clini-
cal implications.

Ethical considerations

Ethical approval was not required for this systematic review,
as it involved the analysis of published literature and did not
entail direct contact with human participants. All data were ob-
tained from publicly available sources and were anonymized
during analysis to ensure confidentiality and compliance with
ethical standards.

Results

Systematic searches of electronic databases identified a total
of 857 records and 73 from grey literature or hand searched. Of
these, 542 were excluded during title and abstract screening,
and 374 full-text publications were further evaluated for inclu-
sion. After the full-text screening, 12 RCT and 13 non-RCT
publications were included (Fig. 1).

A PRISMA flowchart was created to summarize the se-
lection process of the eligible studies. Potential content was
extracted from selected studies [12].

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

Study characteristics

The systematic review included 12 clinical studies focusing on
BoNT-A and HA dermal fillers in dentistry, with six studies dedi-
cated to each [ 13-24]. Table 1 outlines the recommended treatment
applications of BONT-A and HA in various dental and aesthetic
procedures. It details the specific areas of injection, the products
used, and the typical duration of treatment effectiveness. These
studies were conducted across diverse geographic locations: Bra-
zil, Italy, Spain, Syria, India, Egypt, Korea, and the Netherlands.
Sample sizes ranged from 14 to 143 participants, while partici-
pants’ mean age varied from 18.67 to 41 years [16-24]. Gender
distribution varied across studies, with De la Torre Canales et al
and Steenen et al having only female participants [17-19, 24].
This underscores the diverse demographic representation in the
systematic review (Table 2 [13-24]). In addition to main RCTs, a
total of 13 studies were included to provide the clinical applica-
tion of HA and BoNT-A irrespective of study design.

Efficacy and advancements in dentistry with HA

The systematic review synthesized findings on the efficacy of
HA in various dental applications (Supplementary Material 1,
www.jocmr.org). One study demonstrated higher bone forma-
tion and fractal dimension values in treated sockets compared

www.jocmr.org
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Table 1. Treatment Application Guideline

Treatment goal Area of injection Product Treatment overtime
Bruxism, facial pain and TMD Masseter and temporal muscles BoNT-A 4 - 6 months
Mentalis muscle relaxation Mental muscle BoNT-A 4 - 6 months
Orbicularis oris muscle relaxation Orbicularis oris BoNT-A 4 - 6 months
Gummy smile Levator labii superioris and BoNT-A or 4 - 6 months
depressor septi nasi hyaluronic acid
Harmonization profile of class III malocclusions Upper lip and cheekbone Hyaluronic acid 6 - 8 months
Harmonization profile of class II malocclusions Chin Hyaluronic acid 9 - 12 months
Increase lip volume and hydration Upper and lower lips Hyaluronic acid 6 - 8 months
Promoting tissue regeneration in In situ Hyaluronic acid Depending on the defect
periodontal and implant defect
Gingival recession Periodontal tissues Hyaluronic acid Depending on the defect

BoNT-A: botulinum toxin type A; TMD: temporomandibular disorder.

to controls post-operation [13]. Another study showed effective
reduction of gingival inflammation with an HA and H,O, mouth
rinse [14]. In TMDs, HA improved maximum mouth opening,
reduced pain, and enhanced oral health-related quality of life
[15-20]. Additionally, HA reduced postoperative swelling and
trismus compared to collagen alone after molar extraction. Im-
proved clinical outcomes were reported with HA gel and de-
bridement in periodontal defects [21]. Variations in the effec-
tiveness of lip augmentation among different HA fillers were
also noted, highlighting HA’s versatility in dental practice [24].

Efficacy and advancements in dentistry with BoNT-A

The review also examined the efficacy of BoNT-A in dental
applications across six studies [16-19, 22, 23] (Supplementary
Material 1, www.jocmr.org). One study demonstrated reduced
exposed gingiva and muscle activity with BoNT-A injections
for gummy smile treatment [16]. Another study showed signifi-
cant pain reduction and increased pressure pain threshold with
BoNT-A in persistent myofascial pain (MFP) [17]. Improved
mouth opening and reduced muscle pain were highlighted with
BoNT-A compared to controls at 180 days in a different study
[18]. Sustained pain reduction and increased pain threshold up
to 6 years post-treatment were revealed in another investigation
[19]. Combined BoNT-A and oral appliance were suggested for
effective lower face contouring. Additionally, reduced gingival
display with zinc supplementation + BoNT-A was demonstrat-
ed, indicating its prolonged efficacy in maintaining decreased
gingival display [22, 23]. These findings underscore BoNT-A’s
diverse therapeutic potential in enhancing oral health and es-
thetics, ranging from gummy smile treatment and MFP manage-
ment to lower face contouring in dental practice.

Safety profile of HA and BoNT-A

The safety profile of the interventions across the studies var-
ied, with some reporting minimal adverse effects, while others
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noted dose-related concerns (Supplementary Material 1, www.
jocmr.org). Overall, while some interventions demonstrated
favorable safety profiles with minimal or no reported adverse
events, others indicated potential concerns, emphasizing the
importance of careful consideration and monitoring of safety
outcomes in dental treatments. However, De la Torre Canales
et al highlighted dose-related adverse effects of BONT-A [17].

BoNT-A application in dentistry and clinical indication

The review examined six RCTs on BoNT-A’s applications in
dentistry [16-19, 22, 23]. BoNT-A injections addressed gummy
smiles, MFP, and mandibular motion issues [16-19]. They also
reduced gingival display and enhanced lower facial contours
[22, 23] (Table 2, Supplementary Material 1, www.jocmr.org).

Additionally, a total of six studies were included to eluci-
date the clinical applications of BONT-A, irrespective of study
design. These studies collectively highlight the diverse appli-
cations of BoNT-A in addressing various dental conditions,
emphasizing its potential as an adjunctive therapy for enhanc-
ing dental aesthetics and managing orofacial pain.

Masseter for bruxism and masseteric hypertrophy

BoNT-A injections in the masseter muscle provide a non-inva-
sive solution for bruxism and masseteric hypertrophy. By selec-
tively targeting the masseter muscle, BONT-A can reduce muscle
activity, alleviating symptoms such as teeth grinding and jaw
clenching. Studies have demonstrated the efficacy of BoNT-A
in managing bruxism-related symptoms and reducing masseteric
hypertrophy, thus improving patient comfort and preventing den-
tal complications [25, 26].

Gummy smile

BoNT-A injections into the orbicularis muscle offer an ef-

www.jocmr.org
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fective treatment for excessive gingival display, commonly
referred to as a gummy smile. By inhibiting the hyperactiv-
ity of the upper lip elevator muscles, BoONT-A can achieve a
balanced smile by reducing the visibility of the gums. This
non-surgical approach provides patients with a more aes-
thetically pleasing smile while preserving facial harmony
[27].

Orbicularis and mentalis muscles

BoNT-A injections into the orbicularis and mentalis muscles
are valuable in addressing hyper functional lines and wrinkles
around the mouth area. By temporarily paralyzing these mus-
cles, BONT-A can smooth out facial lines and enhance overall
facial aesthetics [28, 29].

Facial pain and TMD

BoNT-A injections are effective in managing facial pain and
TMD by reducing muscle hyperactivity and alleviating associ-
ated symptoms. By targeting specific muscle groups involved
in jaw movement, BONT-A can relieve pain and improve jaw
function, thus enhancing the quality of life for patients suf-
fering from TMD. Research supports the efficacy of BONT-A
therapy in providing long-lasting relief from facial pain and
improving overall oral health [30].

These applications demonstrate the effectiveness of
BoNT-A in dentistry, offering minimally invasive solutions for
a wide range of concerns related to muscular activity, facial
aesthetics, and TMDs.

HA application in dentistry and clinical indication

The systematic review identified six RCTs exploring the clin-
ical applications of HA in dentistry [13-15, 20, 21, 24]. HA
was effective in bone repair post mandibular premolar ex-
traction and improving gingivitis when used in a mouth rinse
[13, 14]. It served as an adjunct in temporomandibular joint
arthroscopy and managed postoperative trismus and swelling
[15, 20]. HA gel aided in treating chronic periodontitis, es-
pecially intra-bony defects, while HA dermal fillers were ef-
fective in lip augmentation [21, 24] (Table 2, Supplementary
Material 1, www.jocmr.org).

In addition to the RCT, a total of six additional studies
were included to elucidate the clinical applications of HA,
irrespective of study design, to provide a comprehensive un-
derstanding regarding HA application in dentistry. HA has
gained significant recognition in dentistry for its versatile
applications, particularly in addressing aesthetic concerns
and promoting tissue regeneration. HA not only offers func-
tional therapeutic approaches in dentistry but also serves as
a valuable tool for enhancing facial aesthetics. Its intraoral
use presents opportunities for both functional and aesthetic
improvements, catering to a wide range of patient needs and
preferences.
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Gummy smile treatment

Myo modulation with HA offers several advantages. It is a
minimally invasive procedure performed in-office, often re-
quiring only topical anesthesia. It presents a promising option
for the treatment of gummy smiles, offering patients a safe,
effective, and customizable solution with minimal downtime
and natural-looking results [31].

Periodontal and implant surgeries

HA fillers play a crucial role in periodontal and implant sur-
geries by promoting tissue regeneration and enhancing wound
healing. Studies have demonstrated the effectiveness of HA-
based materials in augmenting soft tissue volume and improv-
ing the stability of dental implants. By providing structural
support and promoting angiogenesis, HA fillers contribute to
the successful outcome of periodontal and implant procedures
[32].

Enhancement of lip and perioral volume

HA fillers offer a non-invasive solution for enhancing lip and
perioral volume, addressing aesthetic concerns related to fa-
cial symmetry and harmony. In orthodontics, HA fillers can
be strategically injected into the lips and perioral tissues to
compensate for skeletal discrepancies. For instance, upper lip
fillers can be used to compensate for class III skeletal ortho-
dontics, while chin fillers can help balance class II skeletal or-
thodontics, resulting in improved facial aesthetics and patient
satisfaction [33, 34].

Chin projection and jaw contouring

HA fillers offer a non-surgical approach to increasing chin
projection and contouring the jawline, particularly in cases of
class II orthodontic profiles. By augmenting the chin and re-
shaping the jawline with HA injections, clinicians can achieve
improved facial harmony and balance. This aesthetic enhance-
ment not only complements orthodontic treatment outcomes
but also enhances the overall facial appearance, leading to en-
hanced patient confidence and satisfaction [35].

Gum regeneration

HA has shown promise in promoting gum regeneration and
tissue repair in cases of periodontal disease and gingival reces-
sion. By delivering HA-based materials directly into the peri-
odontal tissues, clinicians can stimulate collagen production,
enhance fibroblast activity, and promote tissue regeneration.
Research studies have demonstrated the efficacy of HA fillers
in improving periodontal health and restoring gum tissue in-
tegrity, thereby preserving tooth structure and supporting long-
term dental function [36].
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Table 1 outlines the treatment goals, areas of injection,
products used, and treatment duration for various dental and
facial conditions. It includes guidelines for using BoNT-A and
HA in treating conditions such as bruxism, facial pain, TMD,
gummy smile, and others. These clinical indications highlight
the diverse applications of HA in dentistry and orthodontics,
ranging from aesthetic enhancements to tissue regeneration,
and underscore its significance in achieving optimal oral
health and patient satisfaction.

Risk of bias assessment

The majority of reviewed studies exhibited a low risk of bias
across all assessed domains (D1-D5), indicating a generally
satisfactory level of methodological rigor. However, two stud-
ies, Castano-Joaqui et al, 2021, regarding D4 (measurement of
outcome), and Steenen et al, 2023, raised some concerns in D2
(bias deviation due to intended intervention) and D5 (reporting
of results) domains [15, 24]. It is important to consider these
concerns when interpreting the findings of these studies. Over-
all, the included studies offer valuable insights into the subject
matter despite these isolated issues (Fig. 2).

Discussion

BoNT-A and HA dermal fillers have garnered increasing atten-
tion in dentistry due to their diverse clinical applications and
therapeutic benefits. This systematic review aimed to provide
a comprehensive analysis of their efficacy and clinical indica-
tions in dental practice, comparing and contrasting with previ-
ous literature to elucidate their evolving roles in dentistry.

The systematic review highlighted the diverse applications
of HA and BoNT-A in dentistry. HA demonstrated efficacy in
promoting bone formation, reducing gingival inflammation,
enhancing temporomandibular function, and improving out-
comes in periodontal defects. It also showed benefits in post-
operative swelling and trismus reduction, and variations in
lip augmentation. BoNT-A proved effective for gummy smile
treatment, reducing MFP, improving mouth opening, and en-
hancing facial aesthetics. Both HA and BoNT-A presented
favorable safety profiles, though some dose-related concerns
were noted. These findings underscore the therapeutic poten-
tial of HA and BoNT-A in dental practice.

The systematic review highlights the potential of HA in
improving clinical outcomes and quality of life for patients
with periodontitis. HA demonstrated efficacy in various ar-
eas, including bone repair post-dental extraction, gingivitis
management, TMDs, postoperative swelling reduction, peri-
odontal defect treatment, and lip augmentation [37, 38]. Par-
ticularly noteworthy were the improved clinical outcomes in
periodontal defects with HA gel and debridement, as reported
by Mamajiwala et al [21]. However, variations in the effective-
ness of lip augmentation among different HA fillers, as noted
by Steenen et al, suggest the importance of careful selection
based on patient-specific factors [24].

The use of HA for both gummy smiles and chin augmenta-
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tion underscores its versatility and effectiveness in addressing
various aesthetic concerns. With its biocompatibility, long-
lasting results, and low risk of adverse effects, HA remains a
popular choice among patients and practitioners [31-35]. HA’s
role extends beyond conventional treatments by addressing
oxidative stress and inflammation associated with periodon-
tal disease. Studies included in the review demonstrated HA’s
efficacy in enhancing bone formation, reducing gingival in-
flammation, and managing TMDs, leading to improved mouth
opening, pain reduction, and enhanced oral health-related
quality of life [15-20]. These findings underscore HA’s thera-
peutic versatility in dentistry, suggesting its promise not only
in treating periodontal defects but also in mitigating systemic
inflammatory responses and promoting overall patient well-
being. Further research into HA’s mechanisms and long-term
effects in periodontal care could provide deeper insights into
its clinical utility and broader applications in dental practice.

Across the reviewed studies, BONT-A showed promising
efficacy in managing various orofacial pain conditions like
TMD and MFP by inducing muscle relaxation and alleviating
muscular hyperactivity. BONT-A also demonstrated diverse
clinical applications, including gummy smile treatment, reduc-
tion of excessive gingival display, and lower facial contour-
ing, consistent with previous researches [9, 39]. Additionally,
BoNT-A injections showed benefits in functional purposes,
such as reducing masseter muscle hypertrophy and improv-
ing mandibular range of motion, enhancing dental aesthetics
and functional outcomes [40, 41]. However, concerns regard-
ing dose-related adverse effects, as highlighted by De la Torre
Canales et al, underscore the importance of cautious dosage
administration in BoONT-A treatments [19].

While the reviewed studies generally reported favorable
efficacy outcomes, addressing safety concerns is essential.
Some studies reported minimal adverse effects, while others
raised concerns about dose-related adverse effects, emphasiz-
ing the importance of cautious administration and monitoring
[14, 17, 24]. Aligning with our findings, a meta-analysis also
reported that the majority of adverse events associated with
HA treatment were mild or moderate in nature, although a mi-
nority of cases experienced serious adverse effects [42, 43].
Additionally, variability in safety outcomes among different
HA fillers warrants attention, necessitating thorough assess-
ment and selection based on safety profiles. In line with these
findings, previous published cohort study and consensus re-
port on complications after BONT-A and HA dermal filler in-
jections also reported the incidence of overall complications
[44-46].

Strengths and limitations

This systematic review offers several strengths including, ad-
hering to PRISMA guidelines ensures methodological rigor
and transparency, providing valuable insights into efficacy and
safety profiles. Its focus on clinical relevance serves as a prac-
tical resource for dental professionals seeking evidence-based
guidance. Additionally, it covers various dental applications,
enhancing its utility for addressing diverse patient needs.
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Figure 2. Risk of bias assessment.

Despite the promising findings, the studies included in our
review exhibited several limitations, echoing concerns raised
in previous literature. These limitations include small sample
sizes, short study durations, lack of control groups, incomplete
safety reporting, and methodological shortcomings. Future re-
search should address these limitations by conducting larger,
well-designed studies with longer follow-up periods, compre-
hensive safety assessments, and standardized outcome meas-
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ures to enhance the quality and reliability of evidence. Find-
ings may not universally apply to all dental settings or patient
populations, requiring careful interpretation and consideration
of individual patient factors. Moreover, exploring optimal dos-
ing regimens, formulations, and long-term efficacy and safety
profiles of BoNT-A and HA dermal fillers would further ad-
vance our understanding and clinical utility of these interven-
tions in dentistry. Additionally, investigating patient-reported
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outcomes, quality of life measures, and cost-effectiveness
analyses would provide valuable insights into the holistic im-
pact of BONT-A and HA treatments on patient care and health-
care resource utilization.

Clinical implications and recommendations

The findings of our review have significant clinical impli-
cations for dental practice, consistent with prior literature.
BoNT-A and HA dermal fillers present valuable adjunctive
therapies for addressing diverse dental concerns, thereby im-
proving patient outcomes and enhancing overall oral health
and esthetics [13-24]. Dental practitioners can utilize these in-
terventions to deliver tailored treatment approaches, optimize
aesthetic outcomes as finishing an orthodontic treatment by
harmonizing the patient’s profile and bolster patient satisfac-
tion. These studies collectively shed light on the wide-ranging
applications of HA in dentistry, spanning from bone repair and
gingivitis treatment to the management of TMDs and perio-
dontal defects. However, it is imperative for dental profession-
als to exercise caution, adhere to evidence-based guidelines,
and prioritize patient safety when integrating BoNT-A and HA
treatments into clinical practice. Close collaboration among
dentists, oral surgeons, dermatologists, and other healthcare
providers is essential to ensure comprehensive patient care and
interdisciplinary management of complex dental conditions.

Conclusion

This systematic review provides valuable insights into the
clinical applications and indications of BoNT-A and HA der-
mal fillers in dentistry, corroborating with previous literature.
The review underscores BoNT-A and HA multifaceted role in
dentistry, demonstrating its efficacy in enhancing bone forma-
tion, reducing gingival inflammation, and managing TMDs.
These outcomes translate into improved clinical parameters
such as enhanced mouth opening, pain reduction, and overall
oral health-related quality of life for patients with periodonti-
tis. While further research is needed to address existing limita-
tions and optimize the clinical utility of BONT-A and HA, their
versatility offers tailored solutions in modern dental practice.
Continued interdisciplinary collaboration and evidence-based
practice are crucial to fully realize the potential benefits of
these treatments, meeting the evolving needs of patients and
advancing dental care standards.

Supplementary Material

Suppl 1. Efficacy and Advancements in Dentistry With HA
and BoNT-A
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