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Abstract: Aging can have a negative impact on the perioral region, affecting both appearance and
self-esteem. Dentists offer various treatment options to address these changes, using surgical and
non-surgical techniques. One such technique is facial filling with hyaluronic acid, a minimally
invasive approach to improve the perioral region’s function and aesthetics and counteract aging
effects. A literature review was conducted to collect scientific evidence on the subject, utilizing the
mnemonic PI(C)O to refine the research question. The search for articles was accomplished on the
EBSCOhost platform, specifically targeting those published between January 2009 and April 2023 in
MEDLINE Complete, CINAHL Complete, and MedicLatina databases. Sixteen articles were carefully
chosen, and the guidelines outlined in the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) method were followed throughout the process. The major findings reported
in the selected articles suggest that using hyaluronic acid as a mechanism to mitigate the effects of
face lower third aging following orofacial harmonization procedures in dentistry offers significant
benefits to patients, improving the aesthetic appearance of the face, increasing patients’ self-esteem
and satisfaction, and providing a better quality of life. Nevertheless, a weak evidence level was
found in the selected articles due to methodological issues, highlighting the need to increase the
methodological quality of future studies.

Keywords: aging; orofacial harmonization; hyaluronic acid; dentistry

1. Introduction

Human aging refers to the natural, gradual, and irreversible physiological and psycho-
logical changes in individuals as they progress through their lifespans. It encompasses a
wide range of biological processes that lead to a decline in various bodily functions and an
increased vulnerability to age-related diseases and illnesses. As people age, cells, tissues,
and organs undergo degenerative changes, reducing their strength, flexibility, and overall
vitality. Additionally, aging is often accompanied by cognitive decline, decreased sensory
perception, and increased susceptibility to chronic conditions. While aging is a universal
phenomenon, the rate and expression of these changes can vary among individuals due to
genetic, lifestyle, and environmental factors [1].

The face is a visible reflection of human aging. The various changes in the face
resulting from the overall aging process include the development of wrinkles and folds,
fine lines, age spots, poor skin tone and texture, loss of skin elasticity and firmness, and
imbalanced distribution of soft tissues. The underlying structures of the face, such as the
subcutaneous cellular tissue areas and facial muscles, also change, leading to a loss of
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volume, sagging, and changes in facial contours [2,3]. Furthermore, signs of face wear can
affect interpersonal relationships in various ways, such as influencing perceived character
or personality traits and contributing to erroneously projected emotions that may not reflect
the individual’s true feelings [4,5].

Non-surgical and minimally invasive options are increasingly being used to promote
facial rejuvenation. Topical or laser-based therapies are insufficient to allow for volumetric
rejuvenation, so the use of Botox and dermal fillers have gained increased notoriety by
helping reduce the appearance of wrinkles, fine lines, and sagging skin, thus providing
a more refreshed and youthful appearance of the face [6,7]. The burst in popularity
of Botox and dermal fillers, the increasing patient population, and the need for quick
solutions and long-lasting results have led to an increase in practitioners operating in
the facial rejuvenation field. For example, dermatologists and plastic surgeons are health
professionals that provide many therapeutic options in this field [8–10].

The aging of the perioral region is also a dentist’s professional activity sector [11],
and “orofacial harmonization” is one of its professional abilities already considered in
Portuguese law [12], encompassing techniques, procedures, and products with therapeu-
tic, rehabilitation, or even prevention applications, such as botulinum toxin (Botox) or
hyaluronic acid (HA). Depending on their expertise and training, dentists are health pro-
fessionals who can offer non-surgical facial treatments using Botox (it freezes muscle) and
HA (a dermal filler that gives fullness to the muscle) to address fine lines and wrinkles
around the mouth and jaw area [13,14]. Dentists can also improve facial aesthetics in
conjunction with the application of dental procedures such as dental implants, orthodontic
treatments, or oral rehabilitation, which contribute to a more balanced and harmonious
facial appearance [15,16].

Due to its therapeutic benefits, Botox is frequently employed in managing temporo-
mandibular joint disorder (TMJD) and facial pain within the oral maxillofacial region.
Injecting Botox into specific muscles can effectively relax the affected areas, relieving mus-
cle spasms and reducing pain associated with TMJD. Additionally, Botox has effectively
alleviated chronic facial pain, such as trigeminal neuralgia and myofascial pain syndrome.
Moreover, Botox finds utility in dental aesthetics, as it can enhance smile aesthetics by
targeting the muscles responsible for excessive gingival display or gummy smiles. Further-
more, it can aid therapeutic dental treatments by minimizing muscle contractions during
orthodontic adjustments or prosthodontic rehabilitation procedures [13,14,17].

In dentistry, fillers, such as HA, are commonly employed to address various aesthetic
and functional concerns. One area where fillers find utility is in treating a gummy smile,
which occurs when an excessive amount of gum tissue is exposed while smiling. By
strategically injecting fillers in the upper lip or around the gum line, the appearance of a
gummy smile can be minimized, creating a more balanced and harmonious smile. Fillers
are also used during gingivectomy procedures, where excess gum tissue is removed to
enhance the smile’s aesthetics or facilitate better oral hygiene. Moreover, fillers can aid
in periodontal and implant surgeries by supporting and shaping the soft tissues around
the affected area, aiding in proper healing and optimal implant placement. Additionally,
fillers can enhance lip and perioral volume, allowing patients to achieve fuller and more
youthful-looking lips and address fine lines and wrinkles in the surrounding areas. Overall,
fillers are versatile in dentistry, contributing to functional [18] and cosmetic treatment
approaches [17,19,20].

Although there is no preferred strategy in dentistry regarding the use of Botox and
dermal fillers such as HA, as it depends on the specific treatment goals and the patient’s
needs, the latter is one of the most popular aesthetic procedures performed in the USA,
mainly aiming to mitigate wrinkles and folds around the mouth, at the jawline, and at
the chin, which occur due to facial aging [21], and it is also considered an increasingly
popular facial rejuvenation modality (the second most common non-surgical aesthetic
procedure performed) [7]. HA has unique physicochemical properties (hygroscopicity and
viscoelasticity) and distinctive biological functions [20], improving the appearance of the
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lips and filling wrinkles, creases, and areas that have lost volume, such as the perioral and
periorbital regions, helping to restore desired facial contours [6,7,22].

The scientific literature on the application of HA by dentists to mitigate the effects of
facial aging in the perioral region is relatively scarce, even though this strategy is emerging
as a promising one in facial rejuvenation to be exploited by these health professionals. Thus,
this research aimed to conduct an integrative literature review to bring out the scientific
evidence about the benefits of the application of HA by dentists as a strategy for facial
rejuvenation to compensate for the consequences of aging, more particularly of the facial
lower third, improving the aesthetic appearance of the face and increasing the patient’s
self-esteem. It also aims to identify possible limitations in the existing literature and future
research areas to help guide clinical practice in orofacial harmonization in dentistry. By
synthesizing the findings of multiple studies, the authors believe that researchers can
identify practical implications, best practices, or recommendations that can inform decision-
making in real-world contexts.

2. Materials and Methods

This integrative literature review synthesized and analyzed research studies on the use
of HA as a strategy to mitigate the effects of face lower third aging in dentistry to provide a
comprehensive and cohesive understanding of the subject. The following methodological
steps were taken as proposed by Mota de Sousa et al. [23]: (i) identifying the research ques-
tion; (ii) defining the studies’ inclusion and exclusion criteria; (iii) defining the information
to be extracted from the studies; (iv) analyzing the included articles; (v) presenting and
discussing the results; and (vi) synthesizing the findings.

To start with, as the first methodological step, the following background research
question was formulated: “The clinical application of hyaluronic acid plays a decisive role as a
method to mitigate the aging in the soft tissues of the perioral area of the face, more, in particular, its
lower third?”

This research question was then reformulated recurring to the PI(C)O methodol-
ogy, which includes categories intended to be addressed in this integrative literature
review, where “P” corresponds to Population, “I” to Intervention, “C” refers to Compar-
ison/Control, and “O” to Outcomes. Based on this, the following foreground research
question was formulated: “What are the gains obtained in terms of facial rejuvenation and
harmonization (Outcomes) with hyaluronic acid filling of the soft tissues of the perioral region
(Intervention) in people with anatomical aging of the facial lower third (Population)?”

Concerning the second methodological step, the following inclusion and exclusion cri-
teria were established: (i) inclusion: (a) articles published between January 2009 and April
2023; (b) with full text available; (c) written in English, Portuguese, and Italian languages;
(d) whose sample considered is composed only of human beings; and (e) addresses the
efficacy of using hyaluronic acid to mitigate the effects of aging of the facial lower third;
and (ii) exclusion: all articles that do not meet the five requirements mentioned for the
inclusion criteria.

Once the PI(C)O research question had been formulated, data were collected during
April 2023 through the EBSCOhost platform, with MEDLINE complete, CINAHL complete,
and MedicLatina databases. The following descriptors were used: “old”, “elderly”, “aged”,
“adult”, “hyaluronic acid”, “filler”, “dermal filler”, “dermal”, “dental”, “dentist”, “den-
tistry”, “face”, and “facial”. These descriptors were organized using the Boolean operators
OR and AND as follows:

(old OR elderly OR aged OR adult) AND (hyaluronic acid OR filler OR dermal filler OR
dermal) AND (dental OR dentist OR dentistry) AND (face OR facial).

For the article selection task, a first reading of their title and abstract was carried out
to verify if there was consensus regarding their inclusion and/or exclusion, following the
pre-defined criteria. If the title and abstract were of interest or inconclusive, the entire
document was read to minimize the loss of valuable information for the study. If the article
was interesting for the study, it was then included.
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3. Results

The search conducted in the databases mentioned above resulted in 98 articles. After
eliminating 45 articles, of which 13 were considered duplicates and 32 did not meet the
inclusion criteria, 53 articles were screened, from which the respective titles and abstracts
were extracted for analysis. After reading their titles/abstracts, 25 articles were eliminated
since they did not fit the study’s subject. Then, 28 articles were sought for retrieval and
selected for full-text analysis, with 12 being unable to be retrieved, preventing the full
reading of the text. Finally, 16 articles were included in the present integrative review. The
flow chart representing the research pathway is shown in Figure 1, using the PRISMA flow
diagram [24].
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Figure 1. PRISMA flow diagram representing the research pathway.

The 16 eligible articles were read in full, and their content was analyzed to meet the
goals proposed in this integrative literature review. The features and main findings are
summarized in Table 1, in descending chronological order of publication.
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Table 1. Article identification and main results.

Title, Authors, (Year), Reference,
and Design Objectives Interventions/Phenomena of Interest Results and Conclusions

Title: Cosmetic Treatment Using Botulinum
Toxin in the Oral and Maxillofacial Area: A
Narrative Review of Esthetic Techniques
Authors: Hong, S. (2023) [25]
Study design: Narrative literature review

To present the different aesthetic techniques
that use botulinum toxin and/or dermal fillers
in the oral and maxillofacial area.

The relevant muscle and skin anatomy and
physiology of the facial region are reviewed,
and the various aesthetic approaches in which
botulinum toxin and dermal fillers can be
used are discussed. The different injection
techniques used are also described.

Botulinum toxin is a safe and effective option
for treating the oral and maxillofacial area.
The author suggests that using botulinum
toxin in combination with other procedures,
e.g., dermal fillers, can produce optimal
aesthetic results for patients.

Title: Application of Non-surgical Modalities
in Improving Facial Aging
Authors: Li, K. et al. (2022) [26]
Study design: Review

To summarize different types of minimally
invasive surgery applications to improve
facial aging.

A scientific literature review was conducted
on the various non-surgical modalities that
can be used to improve facial aging. These
modalities include:
(1) Botulinum toxin injected into specific facial
muscles to temporarily relax them, thereby
reducing the appearance of wrinkles and lines;
(2) Dermal fillers such as hyaluronic acid to
restore volume in areas of the face that have
lost volume due to aging.
The focus is on the effects of these
non-surgical modalities on facial aging,
including their efficacy, safety, and
mechanisms of action.

Non-surgical modalities such as botulinum
toxin, dermal fillers, laser therapy, and thread
lifting can be effective and safe options
against facial aging. The authors reviewed the
scientific literature on these modalities and
found that they can improve facial volume,
reduce the appearance of wrinkles and lines,
and improve skin texture and tone. The
authors also emphasized the importance of
individualized treatment planning and
patient selection to achieve the best results
and minimize adverse effects.
Overall, the article concluded that
non-surgical modalities can be valuable tools
for mitigating the effects of facial aging and
that dentists and other healthcare
professionals can play an important role in
providing these treatments to their patients.

Title: Lip Rejuvenation with Hyaluronic Acid
Authors: Dantas, A. et al. (2022) [27]
Study design: Case study

To evaluate the safety and effectiveness of
using hyaluronic acid to improve the lips’
appearance by adding volume, reducing
wrinkles, and improving lip contour.

The procedure involves administering HA
injections into the lips to add volume, reduce
wrinkles, and improve lip contour.
The procedure for administering HA
injections to the lips is described, and the
various formulations of HA products
available for this purpose are discussed. The
potential benefits and risks of the treatment,
including side effects and the need for
touch-up treatments, are also described.

Hyaluronic acid injections can be an effective
and safe treatment option for lip rejuvenation.
These have been shown to significantly
improve lip volume, contour, and appearance,
with a low risk of adverse events.
Overall, the article suggests that HA injections
may be a valuable tool for improving lip
appearance and increasing patient satisfaction
with their facial appearance.
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Table 1. Cont.

Title, Authors, (Year), Reference,
and Design Objectives Interventions/Phenomena of Interest Results and Conclusions

Title: Benefit of Hyaluronic Acid to Treat
Facial Aging in Completely
Edentulous Patients
Authors: Aubry, S. et al. (2022) [10]
Study design: Review

To investigate the efficacy of hyaluronic acid
in treating facial aging in fully
edentulous patients.

Edentulous patients seeking dental
rehabilitation at Montpellier University
Hospital were involved between January 2019
and December 2020. To be eligible for the
study, participants had to meet certain
inclusion criteria, including being over
65 years old, having fully edentulous maxilla
and mandible, visible facial wrinkles and/or
skin dehydration, and good general health
status. A total of 45 participants were
included in the study and were randomly
assigned to either the intervention group (HA
injections) or the control group (placebo
injections). In this study, the intervention
group received HA injections in the facial
region, while the control group received
placebo (saline solution) injections.
The phenomena of interest were changes in
the severity of facial wrinkles and the degree
of skin hydration, as assessed by validated
measurement tools, and changes in overall
facial appearance and patient satisfaction with
treatment. The potential benefits of using HA
as an alternative or complementary treatment
to traditional dental prosthetics in improving
fully edentulous patients’ oral and facial
health was explored.

Hyaluronic acid (HA) injections effectively
improved facial wrinkles, skin hydration, and
overall appearance in fully edentulous
patients. The study found that the
intervention group (those who received HA
injections) showed significant improvements
in the severity of facial wrinkles and the
degree of skin hydration compared to the
control group (those who received placebo
injections). In addition, the study found that
HA injections were well tolerated and safe,
with no serious adverse events reported.
The authors conclude that HA injections may
offer a safe and effective alternative or
complementary treatment to traditional dental
prostheses to improve fully edentulous
patients’ oral and facial health. The
importance of non-surgical interventions in
oral and facial rehabilitation is
also highlighted.



Appl. Sci. 2023, 13, 8657 7 of 19

Table 1. Cont.

Title, Authors, (Year), Reference,
and Design Objectives Interventions/Phenomena of Interest Results and Conclusions

Title: Features to consider for mimicring
tissues in orofacial aesthetics with optimal
balance technology and non-animal stabilized
hyaluronic acid (Restylane®): The
MIMT concept
Authors: Rogerio, V. et al. (2020) [28]
Study design: Review

To introduce a new concept in orofacial
aesthetics called MIMT, which stands for
“Mimicking Intraoral Mucosal Tissues”.

The use of hyaluronic acid fillers, specifically
from the Restylane® range of products, in
facial rejuvenation is introduced.
The MIMT concept is proposed, suggesting
that it is important to consider the unique
characteristics of the intraoral mucosal tissues
and mimic them in the treatment area to
achieve natural and long-lasting results with
HA fillers. The authors argue that the optimal
balancing technology used in the Restylane®

range of products can help achieve this goal
by allowing precise and controlled injection of
the filling material.

The use of HA fillers, in combination with the
MIMT concept, can provide natural-looking
and long-lasting results in
orofacial rejuvenation.
The authors propose that the optimal
balancing technology used in the Restylane®

product line can help achieve this goal,
allowing the intervention to be precise
and controlled.

Title: Complications with the use of
hyaluronic acid in facial harmonization
Authors: Silva, L. et al. (2022) [29]
Study design: Narrative literature review

Discuss the use of hyaluronic acid for facial
harmonization, including its guidelines,
techniques, and possible side effects.

Guidelines for using hyaluronic acid in
various facial areas, such as cheeks, lips, and
jaw, and injection techniques for achieving a
more youthful and balanced facial appearance
are discussed. In addition, the article
highlights the possible side effects of
hyaluronic acid, such as swelling, bruising,
infection, and vascular hematomas.
Recommendations are also provided to
minimize these risks and to apply hyaluronic
acid safely and effectively for facial
rejuvenation and aesthetic purposes.

The filling is a procedure that requires care to
avoid side effects since the patient is
submitted to local analgesia and, within a
short period, can resume his routine activities,
only exhibiting swelling and redness in the
application region that fades naturally. The
mentioned facial filling with HA has proven
to be a very effective and safe intervention,
offering satisfying results by improving the
appearance of expression lines and even by
reshaping expressions inconsistent with
facial harmony.
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Table 1. Cont.

Title, Authors, (Year), Reference,
and Design Objectives Interventions/Phenomena of Interest Results and Conclusions

Title: Non-invasive Facial Rejuvenation with
Dermal Fillers and Neurotoxins, Public’s
Preference: A Survey Report
Authors: Shuai, L., Sultan, M., and
Hui, L. (2021) [30]
Study design: A survey report

To investigate public preference for
non-invasive facial rejuvenation techniques,
specifically dermal fillers with hyaluronic acid
and neurotoxins, in China.

The study engaged adults aged 18 years and
older residing in Zhengzhou City, China. The
authors used a convenience sampling method,
which involved distributing questionnaires to
individuals in public places. A total of
500 individuals completed the questionnaire,
including 269 women (53.8%) and
231 men (46.2%).
Non-invasive facial rejuvenation techniques
such as dermal fillers and neurotoxins were
considered. The authors developed a
questionnaire about respondents’ knowledge
and experiences with non-invasive facial
rejuvenation, preferred treatment techniques,
and reasons. Thus, the phenomena of interest
in this study include the public’s awareness
and knowledge of dermal fillers and
neurotoxins and their preferences for one
method or the other.

It was found that 60.2% of respondents
underwent non-invasive facial rejuvenation,
with most of these individuals receiving
dermal fillers (44.6%). The authors also found
that the main reason for undergoing treatment
was to improve appearance, and the most
important factor influencing the treatment
choice was safety. It was also found that
public awareness and knowledge about
non-invasive facial rejuvenation was relatively
low, and most people learned about these
procedures through advertising or media.

Title: The Use of Botulinum Toxin and
Dermal Fillers to Enhance Patients’
Perceived Attractiveness
Authors: Tran Cao, P. (2020) [31]
Study design: Perspective

To present a description of using botulinum
toxin and dermal fillers to increase patient
attractiveness in aesthetic dentistry.

The article explores the historical and current
use of treatments in facial aesthetics, the
techniques and methods of administration,
possible implications for the future of
aesthetic dentistry, and the role of dentists in
providing these treatments. The author
discusses how botulinum toxin and dermal
fillers can be used to improve facial symmetry,
reduce wrinkles, and improve the overall
aesthetic appearance of the face.

The author concludes that using botulinum
toxin and dermal fillers in cosmetic dentistry
has become increasingly popular in recent
years, with more dentists incorporating these
treatments into their clinical practices. The
author suggests that using these treatments
can increase patients’ perceived attractiveness,
leading to increased confidence and improved
quality of life. However, the author also notes
its potential risks and emphasizes the
importance of proper training. He also
suggests that the future of aesthetic dentistry
may involve greater integration of botulinum
toxin and dermal fillers into clinical practices,
with dentists playing a more central role in
providing these treatments.
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Table 1. Cont.

Title, Authors, (Year), Reference,
and Design Objectives Interventions/Phenomena of Interest Results and Conclusions

Title: Hyaluronic acid, a promising skin
rejuvenating biomedicine: A review of recent
updates and pre-clinical and clinical
investigations on cosmetic and
nutricosmetic effects
Authors: Bukhari, S. et al. (2018) [32]
Study design: Review

To provide a comprehensive review of the
current wisdom on the cosmetics and
nutricosmetics effects of hyaluronic acid in
skin rejuvenation and highlight its potential
benefits and limitations in this field.

It focuses primarily on the cosmetics and
nutricosmetics effects of hyaluronic acid in
skin rejuvenation. The article discusses
several phenomena of interest, including the
structure and properties of hyaluronic acid,
the mechanisms by which it acts in skin
rejuvenation, and the potential benefits of
reducing wrinkles, increasing skin hydration,
and improving skin elasticity. It also reviews
the pre-clinical and clinical studies on using
hyaluronic acid in skin rejuvenation,
particularly its safety and efficacy.

Hyaluronic acid is a promising biomedical
drug for skin rejuvenation and cosmetic
applications. The article highlights the various
benefits of hyaluronic acid in reducing
wrinkles, increasing skin hydration, and
improving skin elasticity, as well as its safety
and tolerability. It has significant potential for
skin rejuvenation and anti-aging applications.

Title: Who is the facial specialist? Hyaluronic
acid fillers: optimisation of aesthetic dentistry
and patient loyalty
Authors: Zupi, A. (2016) [33]
Study design: Opinion

To explore the advantages of using hyaluronic
acid fillers in cosmetic dentistry and how they
can optimize results and build patient loyalty.

The author discusses how using hyaluronic
acid fillers in cosmetic dentistry can optimize
the results of cosmetic dental procedures and
increase patient satisfaction and loyalty.

The author highlights the use of hyaluronic
acid fillers in dentistry and the importance of
being a qualified and experienced facial
specialist to optimize results and patient
fidelity. The author also emphasizes proper
training and continuing education for
practitioners interested in incorporating
aesthetic treatments into their practice.

Title: Hyaluronic acid: Perspectives in
dentistry. A systematic review
Authors: Casale, M. et al. (2016) [19]
Study design: Systematic literature review

To evaluate the available evidence on using
hyaluronic acid in different dental specialties.

Hyaluronic acid has various applications in
dentistry and fields such as periodontology,
endodontics, and orthodontics and identifies
potential areas for future research. The
authors also aim to provide practical
recommendations for using HA in clinical
practice based on the available evidence.

Hyaluronic acid has been shown to have
anti-inflammatory, antibacterial, and
tissue-regenerating properties, making it a
valuable material for use in various dental
procedures. Overall, the authors suggest that
hyaluronic acid may be a valuable addition to
the range of dental materials and may
contribute to better patient outcomes in
the future.
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Table 1. Cont.

Title, Authors, (Year), Reference,
and Design Objectives Interventions/Phenomena of Interest Results and Conclusions

Title: Perioral aging—An
anthropometric appraisal
Authors: Raschke, G. et al. (2014) [11]
Study design: Cross-sectional study

To evaluate the changes in the perioral region
that occur with aging using
anthropometric measurements.

A sample of 70 individuals of different ages
and genders was used. The sample consisted
of 35 male and 35 female subjects aged 20 to
70. The authors used inclusion and exclusion
criteria to ensure the participants had no
congenital or acquired deformities or
significant facial asymmetries.
Changes were assessed using anthropometric
measurements, and age-related patterns of
changes in perioral morphology were
identified, such as the shape and position of
the lips and the size and projection of the chin.

The authors found that these changes
included a decrease in lip height and
thickness, a decrease in chin projection, and
an increase in the vertical distance between
the lower lip and chin. It was also noted that
these changes in perioral morphology could
lead to a loss of facial harmony and contribute
to aging.
The authors suggested that using fillers, fat
grafting, or surgical procedures could restore
a youthful appearance in the perioral region.

Title: Il ruolo dell’odontoiatra nella medicina
estetica: norme e indicazioni
Authors: Spatafora, F., Argo, A., and
Campisi, G. (2012) [34]
Study design: Communication

To discuss the role of dentists in cosmetic
dentistry, with a focus on their participation in
cosmetic procedures and the legal and ethical
considerations related to their involvement in
the field.

The regulations and guidelines that apply to
dentists involved in esthetic medicine
are discussed.

The article closes with a discussion of the
importance of dentists keeping up to date
with relevant regulations and guidelines to
provide safe and effective aesthetic treatments
for their patients once they have sufficient
knowledge in the field.

Title: La lutte des chirurgiens-dentistes
français pour conserver le droit aux injections
de produits de comblement sur la face
Authors: Chaput, B., Boutault, F., Garrido, I.,
and Lopez, R. (2012) [35]
Study design: Opinion

The authors discuss legal regulations
surrounding the use of fillings by dentists
in France.

The laws and regulations that regulate the use
of fillings, the impact of these regulations on
the practice of dentistry and the provision of
aesthetic treatments, and the perspectives and
experiences of dentists involved in this matter
are discussed.

The authors mention that dental doctors have
enough knowledge in the field to be able to
provide aesthetic treatments with dermal
fillers such as hyaluronic acid.

Title: Dermal Fillers for Facial Soft
Tissue Augmentation
Authors: Dastoor, S. F., Misch, C. E., and
Wang, H.-L. (2007) [36]
Study design: Communication

To provide an overview of the use of dermal
fillers for facial soft tissue augmentation,
including their history, mechanism of action,
types of fillers, indications, contraindications,
and possible complications.

The use of dermal fillers for facial soft tissue
augmentation is discussed. Dermal fillers are
substances injected under the skin to add
volume, fill wrinkles and fine lines, and
enhance facial contours. They are often used
for cosmetic purposes, such as reducing the
appearance of wrinkles or restoring volume,
and in the perioral area.

Dermal fillers are a safe and effective method
for soft tissue augmentation, with high
patient satisfaction.
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Table 1. Cont.

Title, Authors, (Year), Reference,
and Design Objectives Interventions/Phenomena of Interest Results and Conclusions

Title: Treatment Options to Optimize Display
of Anterior Dental Esthetics in the Patient
with the Aged Lip
Authors: Perenack, J. (2005) [37]
Study design: Communication

To discuss the effect of aging on lip structure
and its impact on oral aesthetics, as well as
provide treatment options to improve dental
aesthetics in older patients.

Several treatment options for improving oral
aesthetics in patients with aging lips are
discussed. The interventions described in the
article include lip augmentation with
injectable fillers, surgical lip lifts, and
maxillofacial surgery. Injectable fillers are a
minimally invasive technique that can help
improve the appearance of the lips and the
perioral region. The use of injectable fillers to
improve the appearance of nasolabial folds
and marionette lines is also mentioned.

Combining several treatment options can
improve oral aesthetics in patients with aging
lips. The author emphasizes assessing the
patient’s needs and adapting the treatment
plan accordingly.
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4. Discussion

Overall, the articles eligible for this review provided consistent results that support
the use of HA to mitigate the signs of aging of the facial lower third. They also reported
benefits of its use, such as volume enhancement, wrinkle reduction, and restoration of
facial harmony, which seem to improve patients’ self-esteem and quality of life [38]. In
addition, the use of HA was found to be a safe and minimally invasive technique with low
complication rates.

This discussion is structured in sections, defined after grouping the articles according
to their context and content. It will focus on applying the different therapeutic strategies
that emerged during the review in the dentistry context.

4.1. Non-Surgical Modalities and Various Applicabilities of HA in Dentistry

Li et al. [26] showed consistent positive outcomes of non-surgical approaches, such
as botulinum toxin and dermal fillers, in mitigating signs of facial aging. The interven-
tions effectively reduced wrinkles and expression lines and restored facial volume while
improving skin texture and tone. The authors emphasized the significance of personalized
treatment planning and careful patient selection to achieve optimal results and minimize
potential adverse effects. These findings underscore the importance of non-surgical meth-
ods as valuable options for mitigating facial aging, with dentists playing a crucial role in
providing these treatments to patients.

Casale et al. [19] highlighted that HA possesses anti-inflammatory, antibacterial, and
tissue-regenerating properties, which are valuable in dental specialties like periodontics,
endodontics, and orthodontics. The versatility of HA and its ability to promote tissue
regeneration make it a valuable material for non-surgical treatments in dentistry. The
positive results and properties identified in the study support the increasing demand for
HA and establish it as a promising therapeutic option for dental professionals.

Shuai et al. [30] conducted a survey in China to examine the public’s preference for
non-invasive facial rejuvenation methods, specifically dermal fillers with HA and neurotox-
ins. The reported results showed that more than half of the respondents had chosen some
non-invasive facial rejuvenation, with dermal fillers being the most popular technique.
These findings suggest a growing demand for non-surgical approaches like HA-based treat-
ments as alternatives to invasive methods. It was also found that the primary motivation
for individuals seeking these treatments was to enhance their appearance, highlighting the
importance of facial aesthetics in decision-making. Safety played a crucial role in treatment
selection, with patients favoring non-invasive options that provide effective results with
minimal risk. However, the authors reported a relatively low awareness and knowledge
among the public regarding non-invasive facial rejuvenation procedures that dental prac-
titioners can perform. Most people relied on advertising to learn about these techniques,
indicating the need for better education and professional outreach to raise awareness about
available options. Other authors such as Chaput et al. [35], Spatafora et al. [34], Zupi [33],
and Tran Cao [31] also corroborate the findings reported by Shuai et al. [30], reinforcing
the growing popularity of HA and other non-surgical modalities requested of dentists by
patients, which is directly related to the search for satisfactory aesthetic results, low rates
of complication and significant adverse effects, and shorter recovery time, thus avoiding
invasive surgical procedures.

In sum, these studies show that HA is becoming more popular in dental medicine
as a non-surgical treatment option. It offers aesthetic benefits, anti-inflammatory and an-
tibacterial properties, and tissue-regeneration capabilities. Additionally, the public prefers
non-invasive treatments. Therefore, dental professionals should consider integrating HA
into their practices to meet patient needs and achieve better results.

4.2. Dentists as Specialists

In the study published by Tran Cao [31], the use of botulinum toxin and dermal fillers
in dentistry to enhance patient attractiveness was explored. The author examined the his-
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torical and current applications of these treatments in facial aesthetics, their administration
techniques, potential implications for dentistry, and the role of dentists in providing these
treatments. The study found a growing demand for botulinum toxin and dermal fillers
in dentistry as more dentists incorporate them into their practices to improve patients’
perceived attractiveness, confidence, quality of life, and satisfaction. However, the need for
proper training of dentists and awareness of potential risks associated with these treatments
was also highlighted.

Zupi [33] focused his study on the benefits of using HA fillers in dentistry. His
research highlighted how these fillers could improve the outcomes of aesthetic dental
treatments, leading to greater patient satisfaction and compliance. The HA fillers effectively
restore volume to facial areas lost due to aging or other factors, improving facial harmony
and overall appearance. The study highlighted the dentists’ expertise in facial anatomy,
pain management, and orofacial harmonization procedures. The author also highlights
the importance of adequately training dentists on the latest techniques, materials, and
approaches to ensure optimal results and patient satisfaction [39,40].

Spatafora et al. [34] provide, in their research, valuable information about the role of
dentists in aesthetic procedures within dentistry, as do the findings published by Zupi [33]
and Tran Cao [31]. The study emphasizes the increasing recognition and appreciation of
dentists’ ability to provide integrated care based on scientific knowledge and advanced
techniques. Dentists’ understanding of facial structure enables them to achieve aesthetic
and functional harmony, restoring lost volume and improving patients’ attractiveness.
However, dentists’ involvement in non-surgical aesthetic modalities raises essential legal
and ethical considerations. The study highlights the importance of dentists being aware of
and adhering to regulations, guidelines, legal restrictions, ethical standards, and specific
professional practices related to aesthetic treatments. The need for ongoing training and
education for dentists interested in incorporating aesthetic treatments into their practices
is also highlighted, along with the importance of these health professionals holding a
sound background covering both technical aspects and legal/ethical considerations in
dental practice.

The abovementioned findings are also supported by Chaput et al. [35], who shed light
on the legal regulations surrounding the use of dermal fillers, specifically HA, by dentists
in France. The authors report that dentists possess the necessary knowledge and expertise
to perform aesthetic treatments with dermal fillers, which suggests adequate training for
these procedures. The discussion emphasizes the impact of these regulations on dentistry
as they establish guidelines for dentists offering these treatments. When integrating the
results stated by Chaput et al. [35] with those reported by Spatafora et al. [34], Zupi [33],
and Tran Cao [31], it is evident that dentists are recognized for their expertise in orofacial
harmonization. However, legal regulations underscore the importance of ethical and legal
standards compliance.

In Portugal, the dentist is a health professional who is qualified to carry out all
courses of action that are necessary or appropriate for the prevention, diagnosis, and
treatment of anomalies and diseases of the teeth, mouth, jaws, and attached structures
and tissues concerning the stomatognathic system. Orofacial harmonization is one of the
dentist’s professional competencies already included in the legal regulations published in
the Portuguese Official Gazette [12], encompassing techniques, procedures, and products
with therapeutic, rehabilitative, or even preventive applications in dentistry, using injectable
products such as botulinum toxin or HA [41]. This legal recognition reinforces the dentist’s
authority and responsibility in performing these procedures and highlights the importance
of their training and expertise in orofacial harmonization.

4.3. Pharmacodynamics of HA

Bukhari et al. [32] explore the pharmacodynamics and rheological characteristics of HA
in skin rejuvenation and aesthetic procedures. HA can retain water, improve skin hydration,
and act as a dermal filler to reduce wrinkles and enhance skin elasticity. Understanding
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the rheological properties of HA is crucial in predicting its effectiveness, integration into
the skin, response to facial expressions, and gradual dissipation of clinical effects, as
stated by Dastoor et al. [36]. Both studies emphasize how analyzing these properties
helps physicians select the right product, determine injection techniques and volume, and
optimize aesthetic results, safety, and patient satisfaction. When administered correctly
by qualified professionals, HA has proven benefits in skin rejuvenation, wrinkle filling,
hydration increase, and improved skin elasticity, findings that are also corroborated by
Wang et al. [42], Gavard Molliard et al. [43], and Fagien et al. [44].

Other studies also broadly support the above findings, highlighting that the pharmaco-
dynamics of HA in non-surgical aesthetic procedures, coupled with proper administration
techniques, offer significant benefits in skin rejuvenation. This understanding reinforces
the importance of HA as a viable option in dentistry and highlights the need for special-
ization of healthcare professionals (dentists) to ensure satisfactory aesthetic outcomes for
patients [45–47]. Additionally, for a complete and integrated approach to facial aesthetic
rehabilitation, it becomes necessary to start from the assessment of several facial parame-
ters, namely: (i) face shape, appearance, and position of soft tissues (such as the nose, lips,
and chin) and supporting structures (bones, cartilage, and teeth); (ii) muscle activity; and
(iii) aging, i.e., the way these tissues have or will age [33,48,49].

4.4. Skin Aging

Rogerio et al. [28] introduce the Mimicking Intraoral Mucosal Tissues (MIMT) concept
in orofacial aesthetics. This concept aims to replicate the characteristics and properties
of oral mucosal tissues in dental procedures and restoration. By using materials and
techniques that mimic the natural tissues of the mouth, dental professionals can achieve
more natural aesthetic results, where restoration and prosthetics blend seamlessly with
the surrounding tissues. Mimicking the characteristics of intraoral tissues, such as texture,
color, and elasticity, the materials used in dental procedures can provide greater comfort
and adaptation for patients. In addition, the authors suggest that incorporating dermal
HA fillers, such as those in the Restylane® product line, along with the MIMT concept,
can provide natural and long-lasting results in orofacial rejuvenation, as they consider the
unique qualities of intraoral mucosal tissues.

Hong [25], meanwhile, proposes different aesthetic techniques that use botulinum
toxin and/or dermal fillers in the oral and maxillofacial area. The author analyzes the
relevant anatomy and physiology of the muscles and skin of the region and discusses the
various aesthetic approaches in which botulinum toxin and dermal fillers can be used. The
study highlights that botulinum toxin and HA are safe and effective options for treating
the oral and maxillofacial area and can produce optimal aesthetic results for patients.

Silva et al. [29] discuss the suggestions for using HA in different areas of the perioral
region, lips, and jaw and describe injection techniques to achieve a more youthful and
balanced facial appearance. In addition, the article highlights the possible side effects of HA,
such as edema, hematomas, infection, and vascular complications, so recommendations are
provided to minimize these risks and ensure safe and effective application, as reported in
other research studies [50–54]. The authors also highlight that facial filler with HA has been
established as an effective and safe intervention because it is a biocompatible substance that
occurs naturally in the body, which minimizes the risk of adverse reactions and increases
patient acceptance of the treatment, as reported by other researchers [53,55–57].

According to Raschke et al. [11], changes in the perioral region that occur with aging
are evaluated using anthropometric measurements. The sample consisted of seventy
individuals of different ages and gender, and age-related changes in perioral morphology
were identified. These changes included decreased lip height and thickness, increased
philtrum depth, decreased chin projection, and increased vertical distance between the
lower lip and chin. The study aimed to provide a better understanding of how the perioral
region changes with age and its clinical implications for aesthetic and reconstructive
procedures in this area. The authors also discussed their findings’ clinical implications,
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suggesting that dermal fillers, fat grafting, or surgical procedures could restore a youthful
appearance in the perioral region.

The research studies by Kapoor et al. [58], Rauso et al. [59], Hernandez et al. [60], and
Islam et al. [61] also address different aspects of skin aging and the aesthetic approaches
used for facial rejuvenation, adding evidence that HA and botulinum toxin are safe and
effective options in dentistry for facial rejuvenation, thus supporting the abovementioned
findings. These fillers can fill wrinkles, increase skin hydration, improve elasticity, and
provide a more youthful and balanced appearance. The studies report the importance
of recognizing the anatomy and physiology of the oral and maxillofacial region and the
appropriate application techniques to achieve optimal aesthetic results. Moreover, it is
emphasized that using these fillers in combination with other procedures can potentiate
the effects and achieve satisfactory patient results.

4.5. Skin and Lip Rejuvenation

Dantas et al. [27] aimed to assess the safety and effectiveness of using hyaluronic acid
(HA) for enhancing the lips’ appearance. The researchers discussed the process of injecting
HA into the lips, explored various HA formulations available, and examined the potential
benefits and risks associated with this treatment. Furthermore, the study compared the
attractiveness of lips with different thicknesses after undergoing hyaluronic acid fillers, as
perceived by dental surgeons, facial harmonization specialists, and laypersons. The results
demonstrated that HA injections were a safe and effective method for rejuvenating the lips.
The treatment significantly improved lip volume, contour, and overall appearance, with a
low risk of adverse effects. Heidekrueger et al. [62], Pascali et al. [63], and Kau et al. [64]
also corroborated the findings reported by Dantas et al. [27], suggesting that HA injections
can be a valuable tool to improve smile attractiveness that is affected by the lips, gums, and
teeth and increase patient satisfaction with their facial aesthetics with the result that lip
augmentation has become increasingly popular in recent years as a reflection of cultural
trends that emphasize youth and beauty. However, it is poorly understood whether lip
thickness before filling may favor greater attractiveness after the procedure, so the authors
studied this phenomenon of interest.

Perenack [37] examines the impact of aging on lip structure and its implications for
oral aesthetics. The article discusses various treatment options to enhance the appearance of
aging lips, including injectable lip augmentation fillers, lip lift surgeries, and maxillofacial
surgery. Injectable fillers are highlighted as a minimally invasive technique that can
effectively improve the look of the lips and perioral region. The study also mentions
using fillers to address concerns like nasolabial folds and marionette lines, which are
common aesthetic issues for patients. Furthermore, it refers to several recent studies that
explore different techniques and therapeutic approaches to rejuvenate the lips and perioral
region [26,65,66].

The study by Aubry et al. [10] explored the effectiveness of HA in treating facial aging
in fully edentulous patients. The research involved 45 randomly assigned participants to
receive either HA injections in the facial region (intervention group) or placebo injections
(control group). The findings demonstrated that HA injections successfully enhanced facial
wrinkles, skin hydration, and overall appearance in fully edentulous patients. The interven-
tion group experienced significant improvements in the severity of facial wrinkles and skin
hydration level compared to the control group. Other studies, including those published
by Hegde [67], Cervino et al. [68], van Loghem et al. [69], and Hakobyan et al. [70], also
supported the use of HA injections in edentulous patients, emphasizing its safety and
tolerability without any serious adverse events reported. The authors of these studies
suggested that HA injections could serve as a safe and effective alternative or comple-
mentary treatment to traditional dental prostheses for enhancing oral and facial health
in fully edentulous patients. Furthermore, dentistry has begun exploring the use of HA
as an adjuvant in the healing processes following titanium implant insertion, utilizing
its advantageous chemical properties such as hygroscopicity, viscoelasticity, space-filling



Appl. Sci. 2023, 13, 8657 16 of 19

ability, bacteriostatic effect, anti-edema effect, antioxidant effect, biocompatibility, and
non-immunogenicity.

4.6. Further Considerations

In addition to the topics included in the discussion, a visual guide to facial aesthetic
enhancement and dermal filler injection techniques can be found in the book written by
Braz and Sakuma [71], where the authors provide a wide range of injection techniques for
facial aesthetics, including wrinkle reduction and contouring, discussing crucial subjects
like facial assessment, hyaluronic acid science, facial aging, and pain management with
regional nerve blocks and also providing meticulous anatomical descriptions and images,
helping clinicians understand the connections between superficial and deeper structures,
such as blood vessels, to prevent serious complications during procedures.

Finally, although investigating the complications of using hyaluronic acid to mitigate
aging in the facial lower third was outside the scope of the proposal, while hyaluronic-
acid-based dermal fillers generally exhibit a low occurrence of long-term side effects, there
have been instances of occasional adverse outcomes recorded, which encompass chronic
lymphoplasmacytic inflammatory reactions and classic foreign-body-type granulomatous
reactions, as stated by Edwards and Fantasia [72]. Abduljabbar and Basendwh [73] re-
port that using hyaluronic acid fillers is generally associated with mild and reversible
complications. However, there are rare but serious risks, such as cutaneous necrosis and
blindness due to vascular occlusion, which can occur if the filler compresses or is injected
directly into a blood vessel. The most common side effects are related to the injection and
are usually temporary. Vascular occlusion is the most severe complication, but a compre-
hensive understanding of facial vascular anatomy can help minimize the risk. Detecting
vascular occlusion early and intervening without delay can significantly reduce the chances
of long-term consequences. In their published paper, the authors suggest some guidelines
to avoid, identify, and manage the different complications of hyaluronic acid fillers. Some
case reports also describe complications from a hyaluronic acid dermal filler, like the one
reported by Alli et al. [74], in which a 66-year-old female experienced a late-onset complica-
tion from a hyaluronic acid dermal filler, leading to firm perioral swellings that resembled
a salivary gland neoplasm. Therefore, research on this topic is crucial and will be one of the
authors’ goals in future research.

The limitations of this review are essentially related to the fact that the selection of
articles included only Portuguese, English, and Italian, which may have limited the scope
of the results obtained and, consequently, led to a loss of important information from other
international investigations written in other languages but which are potentially significant.
It is essential to emphasize that this review allowed obtaining an overview of the studies
already conducted on a given topic but does not guarantee the total comprehensiveness of
all available information. Therefore, it is necessary to continue researching and updating
knowledge on the topic to ensure a complete and up-to-date approach.

5. Conclusions

This review highlights that using hyaluronic acid as a mechanism to mitigate the
effects of face lower third aging following orofacial harmonization procedures in dentistry
offers significant benefits to patients, improving the aesthetic appearance of the face,
increasing patients’ self-esteem and satisfaction, and providing a better quality of life.
Nonetheless, a note is made regarding the frail methodological evidence level in the
selected articles due to limitations such as small sample sizes, absence of control groups,
inadequate randomization, and insufficient statistical analyses, emphasizing the need for
more methodologically rigorous studies to be published.
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