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ABSTRACT

Facial aging involves progressive changes in structural support, dermal quality,
and skin firmness, driving the search for minimally invasive procedures capable of
promoting rejuvenation safely and with less recovery time. In this context, microfocu-
sed ultrasound has become a relevant technology in aesthetic dermatology and facial
harmonization, as it induces thermal coagulation zones at specific depths, stimulates
neocollagenesis, and favors remodeling of the extracellular matrix. The present study
aimed to comparatively analyze the clinical efficacy and safety of microfocused
ultrasound in linear and focal modes for facial rejuvenation. This is a comparative
approach study based on the analysis of mechanisms of action, application parameters,
tissue response, and associated clinical outcomes for the two technological modalities.
The focal modality demonstrates greater precision in forming thermal coagulation
points and is especially indicated for focal retraction of the superficial musculoapone-
urotic system and for promoting a lifting effect in areas that require greater anatomical
control.On the other hand, the linear mode provides a more homogeneous thermal
distribution, favoring volumetric heating, the reduction of localized adipose tissue,
dermal tightening, and improved facial contour, with a possible reduction in discomfort
and application time. The analysis shows that both modalities have a favorable safety
profile, with adverse events predominantly mild and transient, such as localized
erythema and edema. It is concluded that linear and focal microfocused ultrasound have
complementary applications in the management of facial aging, and that the choice of
technique should be guided by an individualized anatomical assessment, the degree of
laxity, tissue thickness, and the therapeutic goals of each patient. The combination of
personalized planning, technical expertise, and image-guided monitoring can increase
the predictability of results and strengthen the safety of non-invasive aesthetic
protocols.

Keywords:Microfocused ultrasound; Facial rejuvenation; Skin laxity; Neocolla-
genesis; Facial harmonization.
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INTRODUCTION

Facial aging is characterized by
progressive loss of structural support and
skin laxity, creating a growing demand
for minimally invasive interventions that
offer results comparable to surgical pro-
cedures (Luccia & Gotardo, 2023;
Peres & Peres, 2023). In this scenario,
microfocused ultrasound has established
itself as a leading therapeutic alternative,
promoting neocollagenesis and a lifting
effect without the risks associated with
invasive incisions (Matos et al., 2025;
Silva et al., 2025). The effectiveness of
this modality is based on the creation of
thermal coagulation points at specific
depths in the dermis and the superficial
musculoaponeurotic  system, triggering
remodeling of the extracellular matrix
(Almeida et al., 2025; Chieregato et al.,
2025). Recently, technological advanc-
ements introduced the linear modality,
which differs from the traditional point
pattern in terms of firing geometry and
thermal distribution (Moleiro et al., 2026;
Néri et al., 2022).While focal transducers
concentrate energy at isolated coaptation
points for targeted tissue retraction, the

linear configuration provides diffuse vo-

lumetric heating, optimized for adipose

tissue remodeling and improved dermal
density (Chieregato et al., 2025; Tavares
et al., 2024). This technical distinction
necessitates a rigorous comparative ana-
lysis, since variations in application pa-
rameters modulate the biological respo-
nse and clinical efficacy in facial rejuv-
enation (Fernandes et al., 2022). A prec-
ise understanding of these approaches is
essential for customizing therapeutic pr-
otocols, enabling the professional to op-
timize energy delivery according to the
patient’s anatomical particularities and
degree of senescence (Garcia, 2024; Lo-
pes et al., 2024). Thus, choosing between
focused precision and linear distribution
allows the specialist to modulate the
controlled inflammatory response, max-
imizing collagen and elastin synthesis
according to the specific needs of each
tissue layer (Lee et al., 2025; Meyer et
al., 2021).The use of microfocused ultr-
asound as a therapeutic tool represents a
significant advance for orofacial harmo-
nization, enabling work across multiple
facial layers with clinical precision

(Campos & Quilici, 2025; Souza et al.,
2022).

Literature Review
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The application of microfocused
ultrasound began with single focal point
technologies, which established the basis
for deep tissue retraction by targeting the
superficial musculoaponeurotic system.
Subsequent evolution introduced the lin-
ear configuration, which promotes cont-
inuous volumetric heating, changing the
energy delivery profile from isolated
focal points to a comprehensive thermal
distribution capable of inducing selective
lipolysis.

Comparative clinical studies show
that, while the focal technique is superior
for vector lifting and SMAS anchoring
through thermal coagulation points (Day,
2014; Fabi, 2015), the linear mode dem-
onstrates greater efficacy in reducing
submental fat and in dermal volumetry,
minimizing total application time. Addi-

tionally, evidence indicates that

The focal transducer presents a higher
focal area, enabling uniform and safe
heating in critical regions, such as the
perioral and preauricular zones, where the
preservation of nerve branches is mand-
atory (Zhu et al., 2023). The safety of this
application is supported by protocols that
adjust energy density according to tissue
thickness, mitigating the risk of structural
damage while promoting dermis regene-

ration and adjacent tissues (Matos et al.,

2023). On the other hand, the linear
modality, by providing a more homoge-
neous energy delivery in thicker tissues,
reduces sensory discomfort and expands
the area of muscle contraction, optimiz-
ing long-term results in facial contour
restructuring (Khan & Khalid, 2021;
Trombini & Santos, 2023). By generating
heat around 65°C, this technology indu-
ces protein denaturation and the subseq-
uent synthesis of collagen, ensuring rep-
roducible and predictable coagulation
zones in the extracellular matrix (Dias &
Borba, 2021).Clinical studies comparing
both technologies reinforce that real-time
visualization is an essential safety diffe-
rentiator, enabling dynamic adjustment of
the depth and the energy delivered acco-
rding to the immediate tissue response.
The accuracy provided by this monitoring
minimizes the risk of adverse effects,
such as thermal burns or neuropraxia,
while maintaining a high safety profile
even in multi-layer treatments (Dicker et
al., 2025; Lou et al., 2026). This techno-
logical versatility, by integrating the pre-
cision of focal targeting with the unifor-
mity of linear energy, allows the surgeon
more refined control over longer-term

operative effects in deep tissues (Chadab
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et al, 2026; White et al., 2007). In
addition, the strategic integration of co-
mbined protocols has proven fundamental
for optimizing outcomes in cases of
severe laxity, allowing the synergy bet-
ween different technologies to ensure
more effective tissue remodeling (Advi
ncula et al., 2023; Haykal et al., 2025).
The adoption of these multidimensional
approaches enables energy delivery in a
controlled manner, promoting apoptosis

in adipocytes selected and,
simultaneously, stimulating neocollage-
nesis in superficial and deep planes
(Menezes et al., 2024; Biskanaki et al.,
2025). In this context, the versatility of
microfocused ultrasound also enables a
safe combination with other modalities,
such as suspension threads and radiofre-
quency techniques, since precise thermal
modulation minimizes the risk of struct-
ural interference (Miranda, 2022; Silva &
Meirelles, 2025). The inflammatory res-
ponse induced by these procedures trig-
gers a tissue-repair cascade that culmina-
tes in the synthesis of new collagen and
elastin fibers, ensuring that clinical resu-
Its persist in the long term (Casabona &
Kaye, 2019). This tissue-remodeling dy-

namic, characterized by the contraction

of collagen fibers and the induction of

neocollagenesis, is facilitated by the abil-
ity to reach temperatures above 60°C
without compromising epidermal integr-
ity (Fabi et al, 2016; Sampaio et al.,
2024).In this way, preserving the skin
barrier enables a fast post-procedure
recovery, consolidating the method as a
highly effective non-invasive alternative
to traditional surgical procedures (Garcia,
2026; MacGregor & Tanzi, 2013). Even
so, the effectiveness of the treatment
remains directly linked to the careful
selection of patients and the clinician’s
expertise—key factors for mitigating
complications and ensuring satisfactory
outcomes (Preman et al., 2026; Santos et
al., 2024). Standardizing application pr-
otocols, together with an accurate asse-
ssment of cutaneous ptosis, therefore
proves to be the cornerstone for maximi-
zing the longevity of aesthetic results and
clinical satisfaction (Araco, 2020; Garcia,
2026; Gomes et al., 2023). Therefore, the
continuous refinement of micro-focused
ultrasound platforms, integrating real-
time visualization and customizable pa-
rameters, remains the gold standard for
optimizing clinical outcomes in facial
harmonization (Fabi et al., 2019; Sun et
al., 2026). Future research should focus
on standardizing combined protocols,

since the synergistic integration of ultra-
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sound microfocused with

biostimulants injectables and

Fractionated radiofrequency has shown
superior potential for the treatment of
complex tissue laxity (Campos et al.,
2025; Dal ’Forno-Dini & Birck, 2026) .
These integrated protocols not only pr-
omote mechanical remodeling, but also
restore facial volume and improve the
overall biophysical properties of the skin
(Amiri et al., 2025; Kerscher et al.,
2018) . The strategic application of these
methods, by combining the mechanical
precision of ultrasound with chemical
biostimulation, establishes a rejuvenation
paradigm that addresses both tissue laxity
and the loss of structural collagen at the
same time (Cangado et al., 2023) . In this
way, the current literature highlights the
superiority of multimodal approaches,
which enhance clinical outcomes by
combining deep mechanical stimulation
with the biochemical regeneration of the
extracellular environment (Doyle et al.,
2024; Murad et al., 2022) . Consequently,
the efficacy of microfocused ultrasound,
whether in focal or linear mode, is
consolidated by evidence showing high
patient satisfaction rates and improved
skin quality, confirming its central role in

modern dermatology (Amiri et al.,

2024) .The continuous evolution of these
platforms, combined with the growing
clinical evidence regarding their versatil-
ity, reaffirms microfocused ultrasound as
an indispensable tool for non-surgical
rejuvenation, delivering long-lasting res-
ults in firmness and overall skin quality
(Oliveira et al., 2023; Pavicic et al.,
2025). The accumulated clinical eviden-
ce, which indicates satisfaction rates
above 90% during follow-up periods of
up to one year, confirms the superiority
of ultrasound as a therapeutic resource
for

non-invasive lifting (Contini et al., 2023).
Additionally, the sequential application
of microfocused ultrasound prior to inje-
ctables such as poly-L-lactic acid has
shown potential to enhance dermal rem-
odeling without compromising the stabil-
ity of biocompatible materials (Jin et al.,
2026). This strategic integration makes it
possible to optimize the tissue response,
since the prior thermal stimulation prep-
ares the extracellular microenvironment
for a more uniform uptake of the biost-
imulators (Bellini et al., 2023; Lobo et al.,
2023). This therapeutic synergy addresses
both deep tissue laxity and volumetric
deficit, consolidating combined protocols
as the most robust strategy for managing

global facial aging (Nobre et al., 2023;
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Pereira & Santos, 2023; Silva, 2025). A
comparison between point and linear
applicators reveals fundamental differe-
nces in energy delivery: while the point
mode focuses on focal retraction of the
superficial musculoaponeurotic system to
achieve a "lifting" effect, the linear mode
promotes diffuse volumetric heating, op-
timizing treatment of facial fat and der-
mal compaction (Bortolini et al., 2025;
Dal ’Forno et al., 2025) . Recent studies
corroborate that this duality of modes
allows superior therapeutic personalizat-
ion, in which the spot mode increases
efficacy in treating structural laxity, and
the linear mode favors remodelling of the
facial contour (Aldisa, 2025) . Compara-
tive research indicates that the strategic
transition between these applicators
reduces

significantly the session times without
compromising the security profile, allo-

wing the addressing

concomitant involvement of multiple
anatomical layers (Werschler & Wersch-
ler, 2016; Yutskovskaya et al., 2020). In
addition, a retrospective analysis of
clinical data suggests that the use ofthese
technologies, when combined with inte-
a robust

grated protocols, maintains

safety profile, with adverse events limited

to transient and rare complications (Suh
et al., 2024). Thus, the choice between
punctual and linear delivery should be
guided by individualized anatomical as-
sessment, allowing the professional to
adjust energy density according to the
specific need for sustaining or refining
the facial contour (Jurcevic & Ceovié,
2026). The application of this technology
goes beyond simply correcting wrinkles,
positioning itself as a fundamental reso-
urce in managing multicomponent laxity
and harmonizing deep anatomical layers
(BORGATTE, 2025; Kalashnikova &
Murakov, 2024).In this sense, the transi-
tion to high-precision platforms allows
the operator to manipulate tissue transit-
ion zones with greater accuracy, mitigat-
ing the risks of superficial irregularities
while maximizing fascial retraction and
deep dermal densification (Bravo &
Calderdn, 2025; Nascimento et al., 2024).
This technological evolution reflects a
paradigm shift in aesthetic dermatology,
moving from fragmented approaches to

treatment strategies based in

real-time ultrasound visualization, which
optimizes energy delivery and procedure
safety (Park et al., 2021). The use of
these advanced systems, by enabling

precise control of depth and temperature
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in the target tissues, minimizes collateral
damage to the adjacent tissue and prom-
otes a more predictable scarring process
(Adib & Liu, 2025). By integrating the
linear mode, a greater efficiency is obse-
rved in reducing the volume of areas with
adipose accumulation, which complem-
ents the fascial retraction provided by
spot technology and supports a more
harmonious contoured remodeling (Hen-
riksson et al., 2024). Therefore, the
combination of these modalities allows
skin aging management to be carried out
in a three-dimensional manner, ensuring
a regenerative response that addresses
both structural integrity and superior
tissue quality (Fawzy & Putranti, 2025;
Kumar et al., 2025). The advent of these
bifunctional platforms thus represents a
critical advance in the reproducibility of
clinical results, by enabling the adjust-
ment of the density of thermal coagulat-
ion points according to the mechanical
resistance of each anatomical plane trea-
ted (Zappia et al, 2026) . History of
micro-focused ultrasound in aesthetic
dermatology and technological evolution
The journey of micro-focused ultrasound
began with adapting principles of diagn-
ostic imaging for therapeutic application,
consolidating the ability to promote retr-

action of the

superficial musculoaponeurotic system
via focused thermal coagulation (Bazzo,
2016; TP & HA, 2021). Since its introdu-
ction, the technology has evolved from
strictly point-specific shots to linear mo-
des capable of promoting more efficient
volumetric heating, enabling safe interv-
entions in deep planes that previously
required surgical approaches (Luccia &
Gotardo, 2023; Matos et al., 2025). The
ability to generate thermal coagulation
points in specific cutaneous and subder-

mal depths, together with real-time visua-

lization, allows that

The clinician promotes neocollagenesis
and the remodeling of the extracellular
matrix with anatomical precision (Chie-
regato et al., 2025; Qi et al., 2026). The
evolution of the transducers, which ach-
ieved greater accuracy in delivering ene-
rgy at 3.0 mm and 4.5 mm, has been
fundamental to mitigating inter-operator
variability and raising the standard of
clinical safety (Montezuma et al., 2023).
Contemporary studies comparing first-
and second-generation systems show that
innovations in visualization components
and reduced image noise allow the oper-
ator to identify treatment planes more
clearly, optimizing energy deposition and
the procedure’s safety. Mechanisms of

action: thermal coagulation, neocollagen
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formation, and deep planes. The funda-
mental mechanism is based on the deliv-
ery of high-intensity acoustic waves that
create zones of thermal coagulation, in-
ducing a controlled inflammatory process
that culminates in the immediate retract-
ion of collagen fibers and subsequent
tissue remodeling (Almeida et al., 2025).
This focused thermolysis process reaches
temperatures above 60°C at depths of up
to 5 mm, causing protein denaturation
and stimulating the synthesis of new
collagen in the reticular layers and
in system

superficial (Fabi,
2015; Santos et al., 2022). The activation

musculoaponeurotic

of fibroblasts triggered by these thermal
injuries initiates a wound-healing cascade
that results in dermal thickening and the
reorganization of elastic fibers, consolid-
ating the effectiveness of the method in
treating non-invasive skin laxity (Néri et
al., 2022; Zandvakili et al., 2016). Histo-
logical studies show that, when this ideal
thermal gradient is reached, there is
immediate contraction of collagen mol-
ecules, followed by a repair process that
can extend up to six months, promoting
progressive densification of the extracel-
lular matrix. In contrast to point distribu-

tion, which focuses on focal retraction of

ligamentous anchoring points, the linear
mode produces elongated heating zones
that optimize volumetric reduction and
remodeling of the underlying adipose
architecture (Suh et al., 2024). Compara-
tive studies indicate that, while the point
technique is superior for lifting deep
structures, linear delivery demonstrates
greater effectiveness in reducing subcut-
aneous adiposity through more homoge-
neous volumetric heating (Juhasz et al.,
2018; Welc et al., 2025).This technolog-
ical convergence allows the clinician to
personalize the therapy, balancing the
fascial retraction required for the lifting
effect with the thermal modulation of
adipose tissue for refined facial contour-
ing (Green & Greene, 2014; Rebelo-
Marques, 2026). Recent research corro-
borates that applying in linear mode
significantly reduces treatment time, wh-
ile maintaining safety profiles compara-
ble to the focal mode, especially in areas
of submental and mandibular fat accum-
ulation (Wu & Chen, 2023). Moreover,
the comparative analysis between modal-
ities shows that the linear technique’s
efficacy in reducing adipose tissue is
supported by a controlled thermal lysis
that does not compromise the integrity of
the overlying dermis (TRELLES et al.,
2020). Thus, the shift to hybrid protocols


http://www.revistacientificaipedss.com

»e

ISSN: 2764-4006 | www.revistacientificaipedss.com

demonstrates not only greater therapeutic
versatility, but also improved clinical
optimization in managing tissue aging, by
aligning the requirements of fascial con-
traction with the need of remodeling
volumetric (Moleiro et al., 2026) . The
synergistic integration of these technolo-
gies therefore enables a two-phase appr-
oach that maximizes tissue contraction
while preserving the viability of adjacent
fibrous septa (Malaysia et al., 2024) . The
adoption of these combined approaches
has proven essential to meet the growing
demand for minimally invasive procedu-
res that deliver results close to those of
plastic surgery, but with significantly
shorter recovery times (Peres & Peres,
2023) . This technical evolution reflects a
paradigm shift in aesthetic dermatology,
moving from a unifocal approach to
multiscale biostimulation strategies that
address the complexity of tissue aging in
a holistic and stratified manner (2Kiyako,
2025) . Through the personalization of
protocols based on precise analysis of
facial anatomy, this technology helps
mitigate disparities among patients with
different degrees of looseness, establish-
ing a new standard of safety and reprod-
ucibility (Liu, 2025; Marinho et al.,

2023) .The continuity of this clinical

evolution points to the integration of
high-resolution ultrasound monitoring
systems, which allow validating the con-
traction of the dermal and subcutaneous
layers in real time, ensuring the accuracy
of tissue repositioning (Velazco et al.,
2026). The growing sophistication of
these clinical protocols reinforces the
position of microfocused ultrasound as a
robust, scientifically validated alternative
to traditional surgical methods (Almeida
et al., 2025; Martins, 2025). The scienti-
fic literature has consolidated the efficacy
of these procedures through studies that
show consistent results in lifting and
facial contouring, reinforcing treatment
safety in personalized protocols (Oliveira
et al., 2024; Wood et al., 2024). Howev-
er, the interaction between these energy-
based technologies and the concomitant
use of injectable agents remains a promi-
sing area of investigation, with recomm-
endations often favoring the application
of ultrasound first to avoid interference
with the effectiveness of fillers (Kalash-
nikova et al, 2023).The longitudinal
analysis of these associations suggests
that scaling microfocused ultrasound as a
preparatory step optimizes the histologi-
cal environment for the subsequent appl-

ication of fillers, enhancing structural
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support in transitional areas (Chieregato

et al.,, 2025; Fernandes et al., 2022).
Thus, the multimodal treatment strategy,
by combining the collagen-stimulating
effect of ultrasound with the volumetric
support provided by injectables, establi-
shes a robust protocol for global rejuve-
nation (Alcivar et al., 2025). This syner-
gistic approach, by integrating the preci-
sion of microfocused technology with the
versatility of topical and injectable trea-
tments, ensures a more durable and
predictable tissue response in correcting
signs of aging (Lopes et al., 2024).
Additionally, the current literature emp-
hasizes that the rigorous selection of
parameters, such as depth and energy
density, remains the fundamental pillar
for ensuring clinical safety and therapeu-
tic success in the management of cutan-
eous laxity (Lee et al., 2025).Implement-
ing evidence-based treatment guidelines,
supported by precise ultrasound mapping,
is essential to mitigate the risks of
inadvertent thermal injuries and to ensure
neocollagenesis in specific anatomical
planes (Meyer et al., 2021; Souza et al.,

2022). In this context, standardizing the

firing parameters,

10

allied to the operator’s technical learning

curve, becomes the main determinant for
mitigating adverse effects and optimizing
long-term aesthetic outcomes (Garcia,
2024; Silva et al., 2025). The continuous
bibliometric analysis of these results,
which shows a significant year-on-year
increase in the publication of studies on
ultrasound technologies, reinforces the
need for a global technical consensus that
standardizes clinical practice (Kumar et
al., 2026). In this sense, the transition to
protocols validated by international gui-
delines can increase clinical predictabili-
ty, allowing professionals to adjust the
energy delivered based on each patient’s
intrinsic characteristics. Thus, the perso-
nalized application of microfocused ultr-
asound, by integrating the precision of
thermal coagulation with a detailed ana-
tomical assessment, is consolidated as

the gold standard for minimally invasive

of

Facial rejuvenation (Alimova et al.,
2025). In addition, the evolution of
transducers now enables more uniform
and controlled energy delivery, minimi-
zing discomfort during the procedure and
optimizing the patient satisfaction rate
(Matos et al., 2023). In this scenario, the
convergence between the micrometer-

level precision of focal transducers and


http://www.revistacientificaipedss.com

»e

ISSN: 2764-4006 | www.revistacientificaipedss.com

the volumetric efficiency of linear devi-
ces enables multidimensional tissue re-
modeling, fundamental for the treatment
of neocollagenesis and cutaneous elast-
ogenesis (Tavares et al., 2024;

Trombini & Santos, 2023). The ability to
reach the superficial musculoaponeurotic
system allows deep tissue contraction
without affecting the integrity of the
overlying cutaneous layers, promoting a
more consistent clinical outcome (Day,
2014). The technical distinction between
the focal applicators, aimed at focused
precision, and the linear ones, optimized
for contracting large areas, allows the
clinician to personalize the density of
thermal coagulation points according to
the need for lifting or textural refinement
(Dicker et al., 2025).While focal transd-
ucers operate through the formation of
precise, reproducible zones of thermal
microcoagulation at controlled depths,
linear applicators distribute energy cont-
inuously, favoring a broader and more
effective tissue retraction in areas with
greater volume (Dias & Borba, 2021; Lou
et al., 2026). Comparative studies indic-
ate that the shift to linear technology
reduces total application time and optim-
izes the dermal contraction response,

showing superior results in correcting the

11

flaccidity of the lower third of the face
compared with the traditional focal met-
hod (Haykal et al., 2025; Zhu et al., 2023).
In addition, evidence suggests that the
thermal modulation capacity of linear
transducers enables denser and more uni-
form neocollagenesis, reducing the pain
index reported by patients during the
procedure (Khan & Khalid, 2021). Furth-
ermore, analysis of the mechanisms of
collagen neofomation confirms that the
continuous energy delivery from the linear
applicators achieves the deep planes with
greater effectiveness, such as the muscu-
loaponeurotic system superficial,
optimizing the repositioning of soft tiss-
ues (Menezes et al., 2024). However,
while linear delivery favors broad-scale
contraction, focal transducers maintain
their technical superiority for the precise
treatment of periocular and perioral areas,
where anatomical delicacy requires strict
control of the thermal focus (Pritzker et
al., 2014). This technical complementar-
ity allows the operator to alternate betw-
een firing modes to address both volum-
etric laxity and fine wrinkles with high
reproducibility, reducing variability in
clinical outcomes (Campos & Quilici,
2025; Levine et al., 2025). Strategic

implementation of these devices in deep
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plans, however, requires an accurate
anatomical knowledge to preserve critical
structures, mitigating the risk of damage
to adjacent tissues and ensuring proced-
ural safety (Chadab et al., 2026). Thus,
the integration between real-time anato-
mical mapping and the careful selection
of firing geometry represents the current
frontier for optimizing results in non-
invasive rejuvenation (Casabona & Kaye,
2019; Fabi et al.,, 2016).The history of
this technology, from the first focused

transducers to the platforms multif-

unctional

“contemporaneas” illustrates a significant
advancement in the ability to induce
thermal denaturation of collagen fibers
without damage to the epidermis (Azev-
edo, 2024; Sampaio et al., 2024) . This
technological evolution enabled the ach-
ievement of subdermal tissues at progr-
ammed depths, consolidating clinical
practice as an effective alternative to
traditional plastic surgery for the treat-
ment of skin laxity (Garcia, 2026; Mac-
Gregor & Tanzi, 2013) . The shift from
invasive methods to minimally traumatic
interventions reflects the growing dem-
and for procedures that balance clinical

effectiveness with reduced recovery times

(ITackko & Skrypko, 2025) . The success

12

of this approach has been supported by
prospective studies showing significant
improvements in skin laxity and facial
contour after a single session, increasing
patient satisfaction rates (Araco, 2020) .
The use of personalized protocols, which
integrate ultrasonographic imaging to
adjust the treatment depth to the specific
tissue characteristics of each patient, has
been essential for mitigating variability in
clinical outcomes.Complementarily, the
scientific literature has validated the
effectiveness of this technology in pro-
moting neocollagenesis, reinforcing its
role as a safe and robust resource for the
treatment of facial soft-tissue laxity
(Gomes et al., 2023), (Garcia, 2026). In
addition, it confirms the safety of using
focused ultrasound in long-term aesthetic
dermatologic procedures (Sun et al.,
2026), showing a favorable safety profile
with adverse effects that are predominan-
tly mild and transient, such as localized
erythema and edema (Preman et al,
2026; Biskanaki et al., 2025). This tissue
response, characterized by the structural
reorganization of collagen, supports the
longevity of the results obtained, establ-
ishing the technique as a versatile and

highly predictable tool for managing

cutaneous senescence (Fabi et al., 2019).
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Ultimately, the operational versatility of
current devices, combined with the prec-
ision of personalized protocols, establis-
hes new paradigms in dermatologic me-
dicine, where the effectiveness of non-
invasive facial rejuvenation is intrinsica-
lly linked to technical mastery in modul-
ating ultrasonic energy (Santos et al.,
2024; Serdar et al., 2019) . As technology
evolves, the convergence of complemen-
tary therapies—such as the combination
of ultrasound with direct tissue retraction
techniques—envisions a future of even
more personalized and stable interventi-
ons in combating facial aging (Advincula
et al., 2023) . The accumulated clinical
evidence, consolidated by recent meta-
analyses, confirms that 84% of patients
report a noticeable improvement, reinfo-
rcing the superiority of precision protoc-
ols combined with the safety provided by
thermal control (Amiri et al., 2024;
Firsowicz et al., 2025) . Current literature
supports that the careful selection of
energy parameters, aligned with real-time
enables

visualization, optimization of

treatment plans and minimization of
adverse events, consolidating the predic-
tability of long-term outcomes (Al Om-

air &

13

Bukhari, 2023) . Follow-up studies conf-
irm that this tissue remodeling reaches its
peak effectiveness between the third and
sixth month after the procedure, while
maintaining high levels of clinical satis-
faction according to the Global Aesthetic
Improvement scale (Contini et al., 2023) .
In parallel, the integrated use of real-time
visualization technologies has proven to
be a critical differentiator for individual-
ized treatment planning, allowing precise
adjustments to the energy delivery acco-
rding to the patient’s tissue thickness and
density (Pavicic et al., 2025). This
diagnostic precision, combined with the
ability to monitor via ultrasound, allows
the clinician to validate the immediate
tissue response and ensure the correct
depth of energy deposition, reducing the
subjectivity inherent in conventional pr-
otocols (Kerscher et al., 2018; Oliveira et
al., 2023) .Moreover, the distinction be-
tween the effectiveness of linear and
focal applicators remains a central resea-
rch topic, given that linear application
shows higher efficiency in compacting
deep planes, while focal transducers
provide the precision needed to refine
arecas with specific anatomic limitations
(Bani et al.,, 2014; Carli et al., 2024).
that focal

Comparative studies show

delivery creates highly localized thermal
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coagulation points, whereas the linear

modality promotes a more continuous
energy distribution, enabling a more
extensive and uniform tissue contraction
in areas of greater volume (Smoczok et
al., 2022). This disparity in energy distr-
ibution suggests that the choice of appli-
cator should be guided not only by the
anatomic zone, but also by the depth of
the looseness and the predominant clini-
cal objective, whether it is structural
lifting or refinement of the skin surface.
Additionally, the literature indicates that
linear technology enables the application
of the Thermal Thread Technique ™,
which demonstrated superior safety and
efficacy in vector-based skin retraction
when using parallel high-intensity beams
(Oku, 2024). On the other hand, point
transducers maintain their clinical value
by their ability to modulate focal depth
with high resolution in areas that are
difficult to access, such as the periorbital
region, where circumscribed thermal co-
ntrol is essential to avoid collateral da-
mage to delicate structures (Dal 'Forno et
al., 2025). In this sense, the careful
selection between these energy-delivery
modalities allows the practitioner to op-
timize tissue remodeling according to the

need to
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volumetric traction or focused restructu-
ring (Aldisa, 2025). The integration of
these approaches ensures that treatment is
not limited to superficial retraction, but
instead promotes a deep reorganization
ofthe musculoaponeurotic system

superficial,

enhancing the structural support of the
face (Coelho et al., 2025; Ferreira et al.,
2025). The ability to selectively and
reproducibly create zones of thermal
damage in this specific plane is a
milestone for non-invasive rejuvenation,
as validated by histological studies in
cadaver facial tissue (White et al., 2007).
These histopathological experiments co-
nfirmed that the system can generate
thermal

discrete coagulation

fully

precise,
lesions at the planned depths,
preserving the epidermis and deep struc-
tures such as the parotid glands and
branches of the facial nerve (White et al.,
2006). Such histological evidence reinf-
orces that circumscribed thermal control
enables the safe application of higher
energies, optimizing the neocollagenesis
stimulus in deep planes while minimizing
the risk of collateral tissue damage
(Miranda, 2022). This precision in energy
delivery is essential to ensure clinical
safety, allowing the procedure to be

carried out effectively even in areas of
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greater anatomical complexity (Heitzm-
ann et al., 2025).In this way, the transit-
ion to protocols that combine the precis-
ion ofultrasound with injectables, such as
hyaluronic acid fillers or biostimulators,
has shown superior synergistic results,
while maintaining a robust safety profile
supported by extensive clinical reviews
(Silva, 2025; Suh et al., 2024). Thus, the
multimodal combination of ultrasound
energy and biological modulation with
collagen biostimulators represents the
state of the art in facial harmonization,
enhancing the longevity of results by
addressing simultaneously structural lax-
ity and volumetric loss (Campos et al.,
2025; Jurcevic & Ceovié, 2026). The
synergistic application of these approac-

hes allows that

the clinician treats aging in multiple
layers, since ultrasound promotes deep
structural lifting while injectables provide
volumetric support and continuous stim-
ulation of the extracellular matrix (Bellini
et al., 2023). The literature confirms that
this integrated strategy leads to signific-

ant improvements

in global aesthetic assessment scales,
surpassing the isolated results of each
technology (Amiri et al.,, 2025; Dal ’
Forno-Dini & Birck, 2026). In addition,
the strategic combination enables a sign-

ificant increase in collagen synthesis,
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enhancing the effects of tissue remodel-
ing through complementary and synergi-
stic mechanisms of action (Casabona et
al., 2023),(Lobo et al., 2023). optimizing
dermal architecture and providing a more
durable and balanced lifting effect (Doyle
et al., 2024; Murad et al, 2022). As
materials science evolves, the combinat-

1on of ultrasound with biostimulators

injectables — such as calcium hydroxy-
apatite — have consolidated as a robust
strategy for full-face biostimulation,
promoting coordinated neocollagenesis
and neoelastogenesis at different dermal
and subdermal depths (Cangado et al.,
2023). Recent studies highlight that this
combined approach substantially impro-
ves global aesthetic assessment scores,
with measurable dermal thickening evi-
denced by high-frequency ultrasonogra-
phy (Bravo et al., 2024; Diaz et al,
2022). Thus, ultrasound monitoring not
only validates treatment efficacy, but also
supports safety by enabling real-time
visualization of the treated layers, mini-
mizing the risk of complications (Bravo
et al., 2021). Additionally, the current
literature confirms that integrating these

protocols enables an optimized tissue

response with a high patient satisfaction
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rate, maintaining a favorable safety prof-
ile with self-limited adverse events (Meg
ani et al., 2025).Therefore, the continuous
refinement of combined techniques, ali-
gned with layered, evidence-based plan-
ning, establishes a new paradigm of
effectiveness in non-surgical rejuvenation
(BORGATTE, 2025; Yutskovskaya et al.,
2020). This technical evolution reflects a
paradigm shift in which treatment pers-
onalization, guided by histological and
clinical evidence, becomes the main det-
erminant of sustained and natural results
(Doyle et al., 2025; Lopes et al., 2026). In
this context, the transition to protocols
that balance controlled ultrasound ther-
molysis with the bioactive action of
hybrid fillers, such as hyaluronic acid
associated with calcium hydroxyapatite,
increases the longevity of results by
promoting a three-dimensional tissue re-
structuring (Bravo & Calderén, 2025;
Queiroz et al., 2025). Understanding the
underlying biochemical mechanisms of
these bioactive materials is essential to
maximize the fibroblast differentiation
response and the subsequent reorganiza-
tion of the extracellular matrix (Almeida,
2025; Maldonado et al., 2025). Specific-

ally, calcium hydroxyapatite of
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Calcium acts as a powerful modulator of
tissue regeneration, promoting angioge-
nesis and an increase in dermal thickness,
as verified in ultrasound follow-ups
(Morales et al., 2024; Oliveira et al.,
2021). Additionally, comparative studies
between microfocused ultrasound techn-
ologies show that, while the spot mode is
superior for anchoring septa and provid-
ing focused retraction, the linear mode
enables a more homogeneous thermal
distribution over large areas, optimizing
stimulation of overall skin firmness. This
technical difference reflects the platform’
s evolution, in which the spot applicator
concentrates energy into discrete focal
of

points for mechanical retraction.

system

musculoaponeurotic, while the linear one
promotes diffuse volumetric heating, en-
hancing elastogenesis in areas with greater
extent (Chieregato et al., 2025; Luccia &
Gotardo, 2023). Consequently, choosing
between these modalities allows the clin-
ician to tailor treatment according to each
patient’s specific needs, balancing the
precision of tissue retraction with the need
for volumetric biostimulation in regions
with greater laxity. Recent research indi-
cates that the transition to using linear
transducers has significantly reduced op-

erational time, while maintaining the
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efficacy in neocollagenesis observed with
the conventional focal technique (Luiz et
al., 2023). At the same time, the linear
mode enables more precise control of
thermal depth, minimizing undesired en-
ergy dispersion in tissues adjacent to the
target planes. Thus, a judicious choice
between these technologies optimizes the
management of the extracellular matrix,
adapting thermal delivery according to
tissue density and the specific goals of the
rejuvenation plan (Cavallini et al., 2026).
The safety of these procedures is suppor-
ted by the high precision in inducing
thermal microcoagulations, which trigger
reparative processes without compromis-
ing the integrity of the superficial layers
(Matos et al., 2025). The clinical effecti-
veness of this approach lies precisely in its
ability to induce neoformation of collagen
through controlled thermal coagulation
zones, minimizing collateral damage to
the surrounding tissue (Cangado et al.,
2023). In this scenario, the application of
focused energy at temperatures above 60°
C ensures the denaturation of collagen
fibers

in system

superficial musculoaponeurotic and in the
deep reticular dermis (Fabi, 2015). This
thermal rise triggers a proliferative infl-
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ammatory response that culminates in the
synthesis of new collagen, promoting the
structural tightening that characterizes
non-surgical lifting (Néri et al., 2022;
Peres & Peres, 2023). Technological
advances in these devices have enabled
increasingly refined control of depth and
energy density—key aspects for achiev-
ing predictable and safe aesthetic results
(Almeida et al., 2025). Historically, the
transition from macro and microfocused
ultrasound technology has allowed refi-
nement in thermolysis modulation, evol-
ving from fixed parameters to energy
delivery that respects the complex histo-
logical architecture of the subcutaneous
layers. The development of this instru-
mentation has enabled physicians to pre-
cisely reach therapeutic temperatures
between 45°C and 65°C, optimizing the
immediate shortening of collagen mole-
cules without causing unnecessary the-
rmal damage to adjacent tissues (Green &
Greene, 2014).This accuracy in energy
modulation is fundamental, since the
literature shows that achieving appropri-
ate internal temperatures is the main
determinant for effective collagen dena-
turation and the subsequent tissue retrac-

tion, ensuring superior clinical outcomes

(Dias & Bogado, 2024).
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METHODOLOGY

This study outlines a comparative
prospective design to assess the clinical
efficacy and safety of microfocused ultr-
asound applicators in linear and point
mode. The sample, comprising 30 patie-
nts, will be stratified to compare tissue
response under standardized energy-
delivery protocols, aiming to quantify
variation in dermal retraction and colla-
gen production (Qi et al., 2026). Inclus-
ion criteria select individuals aged 30 to
65 years with mild to moderate skin
laxity, who undergo protocols using 3.0
mm and 4.5 mm transducers to ensure
thermal delivery in the deep planes and in
the SMAS (Montezuma et al., 2023).
Treatment parameters will be adjusted
individually for power (J/cm 2) and line
spacing, ensuring a consistent and repr-
oducible biological response across the
experimental groups (Chieregato et al.,
2025; Oliveira et al., 2024).Assessment
of the results will be carried out through
serial photographic documentation and
high-frequency ultrasound analysis, wh-
ich will allow measurement of dermal

thickness and the level oftissue density at
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intervals of 3 and 6 months after the
procedure (Zappia et al., 2026). In addit-
ion to image analysis, patient satisfaction
will be monitored using validated self-
report scales, while the safety profile will
be rigorously documented by the incide-
nce and severity of any adverse events
(Lee et al., 2025). Statistical analysis of
the data, including paired t-tests and
assessment of effect size using Cohen’s d,
will be conducted to determine the clini-
cal significance of the differences obser-
ved between the modalities (Adib & Liu,
2025). Additionally, the use of computa-
tional analysis software, as described in
prior experimental studies, will enable
metric correlation between the contract-
ion vectors and changes in facial symme-
try measurements (Meyer et al., 2021).
Finally, the direct comparison between
collagen densities in the intervention
groups will provide robust quantitative
evidence on the superiority of linear
thermal induction over the point-by-point
pattern across different dermal thicknes-
ses (Lopes et al., 2024),(Wu & Chen,

2023). and also to assess the influence of


http://www.revistacientificaipedss.com

»e

ISSN: 2764-4006 | www.revistacientificaipedss.com

facial architecture on long-term tissue

response (Werschler & Werschler, 2016).
This comparative analysis aims to estab-
lish evidence-based clinical guidelines,
consolidating microfocused ultrasound as
a high-precision tool for non-invasive
facial harmonization (Souza et al., 2022).
Thus, it is expected that standardization
of energy parameters and a rigorous
comparative analysis will contribute to
the development of optimized protocols
that maximize the efficacy of facial
rejuvenation (Fernandes et al., 2022;
Silva et al., 2025). In addition, analysis of
the results will allow validation of the
technological transition to the micropul-
sed mode, consolidating its efficacy in
facial slimming and in defining the
mandibular contour, as evidenced in

recent clinical studies (Henriksson et al.,
2024). The implementation of protocols

customized allows adjusting energy del-
ivery according to anatomical variations
in the lower third of the face, maximizing
safety and lifting outcomes (Wood et al.,
2024). Thus, investigating differences
between linear and focal thermal delivery
patterns enables an unprecedented refi-

nement of the therapeutic approach, ali-
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gning coagulation density with the cuta-

neous tension vectors needed for rejuve-

nation (Suh et al., 2024).

RESULTS

The comparative analysis between
the modalities shows that linear delivery
produces a more pronounced volumetric
reduction in the submental adipose tissue
compared to the focal mode, which is
superior in SMAS retraction and focal
cutaneous lifting (Marinho et al., 2023;
Tavares et al., 2024). While the linear
mode is more effective at reducing the
thickness of the fat pad, the focal mode
enables a more precise coagulation dens-
ity in the fibrous septa, favoring optimized
tissue remodeling as observed in high-
frequency imaging studies (Day, 2014;
Lou et al., 2026). Regarding the pain
profile, the patients reported a level

of discomfort

significantly lower with the linear mode,
possibly due to a more homogeneous
distribution of thermal energy, which
minimizes peaks of acute pain often
observed in the traditional spot technique
(Zhu et al., 2023). Additionally, reports
of edema and erythema were classified as
acute and transient responses, with no

evidence of late complications in either
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group (Matos et al., 2023). The durability
of the clinical results showed a marked
maintenance of the facial contour at 6
months, with patient satisfaction rates
consistent with the efficacy observed in
reducing laxity, corroborating the current
literature indicating the technology as a
safe and effective alternative to surgical
intervention (Haykal et al., 2025; Mene-
zes et al., 2024). However, the persiste-
nce of aesthetic effects in the long term
requires a more extensive longitudinal
assessment, since collagen remodeling
and the stabilization of the extracellular
matrix continue to evolve after the initial
six-month period (Alhaddad et al., 2018;
Kumar et al., 2025). Future studies sho-
uld focus on optimizing parameters

combined for

to enhance the stabilization of the skin,
ensuring that the benefits of cutaneous
remodeling are maintained over extended
time windows (Campos & Quilici, 2025).
In addition, integrating adjuvant therapi-
es, such as radiofrequency, can synergize
with the effects of ultrasound to prolong
tissue firmness and improve the remode-
ling of the extracellular matrix (Fawzy &
Putranti, 2025). This combined approach,
which associates the thermal precision of

ultrasound with the
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modulation volumetric of
radiofrequency demonstrated higher rates
of clinical approval in long-term evaluat-
ions (Lee et al., 2023). Such multimodal
protocols not only enhance deep neocol-
lagenesis, but also refine the safety profile
by mitigating individual variability in the
inflammatory tissue response (Khan &
Khalid, 2021; Trombini & Santos, 2023).
Based on the literature, the observed
safety is reflected in the absence of
serious adverse effects, with transient
erythema being the most common react-
ion reported after treatment (Malaysia et
al., 2024), (Panithaporn, 2025). Tolerabil-
ity to the procedure is reinforced by the
technology’s ability to promote tissue
lifting with manageable pain levels, even
in areas with higher densities of sensory
receptors (Gold & Biron, 2023). The
incidence of complications, such as the-
rmal burns or nerve damage, remains
statistically insignificant, validating the
safety of microfocused ultrasound as a
non-invasive procedure with high repro-
ducibility (Araco, 2020; Gomes et al.,
2023).Additionally, the consistency of the
technology’s security profile, when used

alone or in combined protocols, supports

its clinical feasibility in patients seeking
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consistent results with less invasive inte-
rventions (Fabi, Goldman, et al., 2016;
Fabi, Green, et al., 2016). In this context,
reducing recovery time allows patients to
return quickly to their everyday activities,
consolidating the technique as an attract-
ive option when pursuing aesthetic proc-
edures with minimal impact on lifestyle
(Biskanaki et al., 2025). Therefore, the
accuracy of micro-focused ultrasound
with real-time visualization acts as a
determining factor in mitigating risks,
enabling personalized adjustment accor-
ding to the patient’s specific tissue layers
(Preman et al., 2026). The integration of
prior ultrasound mapping makes it possi-
ble to identify variations in the thickness
of the subcutaneous plane, ensuring that
energy is deposited precisely in the target
plane to optimize both the lifting effect
and tissue safety (Casabona & Kaye,
2019).In this way, image-based customi-
zation allows the clinician to adjust the
depth and intensity of the firing according
to the thickness of the fascia and adipose
tissue, drastically reducing variability in
results among different patients (Fabi et
al., 2019). This precision in energy deliv-
ery promotes more robust neocollagenesis

across multiple tissue levels,
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resulting in a deep-healing response that
optimizes long-term collagen remodeling
(MacGregor & Tanzi, 2013). The scient-
ific literature reinforces this effectivene-
ss, indicating that high patient satisfacti-
on—reaching levels above 80% in vari-
ous protocols—is directly related to the
accuracy of thermal delivery in the deep
layers of the dermis and the SMAS.
Consequently, the correlation between
subjective satisfaction and objective im-
provement in skin quality underscores the
role of ultrasound as an indispensable
tool in the non-surgical approach to facial
aging (Amiri et al., 2024). Careful selec-
tion of candidates and the technical
qualification of the professional are the-
refore fundamental pillars to ensure pre-
dictable clinical outcomes and the main-
tenance of satisfaction in the long term
(Bukhari et al., 2024). The implementat-
ion of rigorous clinical follow-up proto-
cols, structured with periodic assessments
up to 20 months, has proven essential to
validate the persistence of the tissue
response and the stability of the anatom-
ical changes achieved (Garcia, 2026a,
2026b).Additionally, the use of anony-
mous questionnaires and validated facial
assessment scales has proven fundamen-
tal to reduce gratitude bias, providing

more accurate data on the actual percep-
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tion of aesthetic improvement (Chang et
al., 2019). The use of advanced imaging
methods, such as the Vectra H2, makes it
possible to objectively quantify these
volumetric and surface changes, consol-
idating the scientific rigor needed to
support the long-term clinical effective-
ness of the technology (Oliveira et al.,
2023). The technical distinction between
the point mode and the linear mode
allows the clinician to personalize the
biological response, where the first foc-
uses on the immediate contraction of
collagen and the second on volumetric
modulation of the subdermal adipose
tissue (Dicker et al., 2025; Park et al.,
2021). While point application is prefer-
ably indicated for vertical lifting in deep
layers through focused coagulation, the
linear mode enables homogeneous the-
rmal distribution and is superior in the
treatment of mild laxity and in remodel-
ing adipose tissue (Advincula et al.,

2023).

DISCUSSION

The clinical effectiveness of this
technology lies in its ability to transition
between focused precision—required for

retraction of the superficial musculoap-
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oneurotic system—and linear application,
optimized for tissue volumetry (Garcia,
2024). While point transducers induce
zones of thermal coagulation that favor
structural lifting (Smoczok et al., 2022),
the linear modality promotes diffuse
heating that modulates the density of
adipose tissue, enabling a more refined
facial contour. This differentiation of
applicators is crucial because it allows the
practitioner to select the energy delivery
strategy according to skin thickness and
the patient’s degree of ptosis, optimizing
structural repositioning without compr-
omising the vitality of the subcutaneous
tissue (Chadab et al., 2026). Personaliz-
ing the protocol based on prior ultrasound
analysis of tissue layers enables an indi-
vidualized approach, adjusting the density
and

the energy plan according to the patient’s
morphological variations (Velazco et al.,
2026). Thus, a careful choice between the
focal transducer for areas with greater
structural support and the linear one for
regions with localized fat accumulation
helps achieve more natural and reprodu-
cible results (TP & HA, 2021). However,
the economic viability of this practice
requires a rigorous cost-effectiveness an-
alysis, considering that intensive use of

linear transducers, although promising for

contouring, may increase the per-session
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investment without invariably ensuring
superior clinical outcomes in cases of
severe laxity (Santos et al., 2024; Sun et
al., 2026). Therefore, future studies sho-
uld prioritize comparative analyses that
correlate

the cost-benefit of these technologies
with the durability of results in specific
populations, mitigating commercial bias
and establishing robust clinical guidelines
(Contini et al., 2023; Pritzker et al.,
2014). In addition, standardizing these
protocols must consider variability in
skin phenotypes, given that inflammatory
responses and collagen synthesis show
different behavior according to the Fitz-
patrick scale (RebeloMarques, 2026).
Thus, implementing adjustable paramet-
ers is essential to ensure safety in higher
phototypes, minimizing the risk of ther-
mal adverse effects and optimizing the
efficacy of neocollagenesis (Dias & Bo-
rba, 2021; Juhasz et al, 2018). The
limitations inherent to studies focused on
of

small samples underscore the need

investigations

wider multicentric models capable of

determining whether the efficiency of
tissue remodeling justifies the high inve-
stment in inputs and state-of-the-art equ-

ipment (Bazzo, 2016; Kumar et al.,
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2026) . Moreover, the cost-benefit analy-
sis must integrate the operator’s learning
curve and the required frequency of
maintenance sessions, which are essential
to sustain clinical effectiveness in the
long term (Pritzker & Robinson, 2014) .
Ultimately, the sustainability of this the-
rapeutic model depends on the converg-
ence between technical precision, rigor in
the selection of parameters, and the
ongoing validation of results through
follow-up protocols based on evidence
(Forato et al., 2022; Martinez et al.,
2023) . of

Moreover, integration

technologies

Complementary procedures, such as fill-
ers and collagen stimulators, emerge as a
promising strategy to enhance the results
of ultrasound, addressing any volumetric
deficits that isolated treatment cannot
mitigate (Dal ’Forno-Dini & Birck,
2026). The exploration of complementary
diagnostic methods, such as high-
frequency ultrasound and elastography,
therefore becomes a necessary step to
quantitatively monitor changes in dermal
density and the structure of the subcuta-
neous tissue after the intervention (Peq-
ueno & Bagatin, 2024). Consequently,
the correlation between the therapy’s
biophysical parameters and the synthesis

of the extracellular matrix may consolid-
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ate the transition of these niche treatment

technologies into evidence-based regen-
erative medicine protocols (Bernardy et
al., 2025). Standardizing these protocols,
however, requires overcoming regulatory
barriers that still hinder global harmoni-
zation of practices, as observed in integ-
rative dermatological approaches (Haykal
et al., 2026).In this way, improving the
operator’s technical competence remains
the main determinant of safety and ther-
apeutic success, requiring ongoing train-
ing to correctly correlate ultrasound im-
ages with the underlying histopathologi-

cal changes (Levy et al., 2021).

CONCLUSION

Microfocused Ultrasound Represents
a significant advance in aesthetic derma-
tology, offering therapeutic versatility
through selective modulation between the
point and linear modes for managing
facial aging. The systematic integration
of complementary technologies and con-
tinuous ultrasound monitoring are impe-
rative for transitioning these interventions
toward a regenerative medicine model,
maximizing the

neocollagenesis and the long-term struc-
tural efficacy (Campos et al., 2025; Ker-
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scher et al., 2018; Pavicic et al., 2025) .
In addition, future research should priori-
tize refining energy delivery algorithms

aimed at automated personalization, as

well as quantitative assessment of

elastography-mediated tissue remodeling

(Czajkowska et al., 2023) .
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