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Abstract

Aging is a complex process characterized by decreased cellular biosynthetic activity, leading to disorganization of the dermal and hypodermal 
matrix. Objective: To use high‑frequency ultrasonography to evaluate structural changes in the dermoepidermal and hypodermal planes of the 
superficial adipose compartment of the malar region after application of the facial adipoestructuration (FA) technique, comparing them with 
ultrasound profiles from different age ranges. Materials and methods: We conducted an observational, prospective, longitudinal clinical study in 
a 42‑year‑old patient with visible signs of facial aging. A high‑resolution, multifrequency ultrasound system (16–20 MHz, Clarius L20) was used 
to acquire images of the superficial malar adipose compartment before and after three FA sessions. The data obtained were compared with 
ultrasound thicknesses from younger patients (11 and 13 years old). Results: Post‑treatment assessment showed tissue rearrangement and 
increased fiber echogenicity. In the dermoepidermal plane, the 42‑year‑old patient reached a thickness of 1.378 mm after FA, showing significant 
similarity to the values of the 11‑year‑old (1.342 mm) and 13‑year‑old (1.557 mm) subjects. In the hypodermal plane, the post‑FA patient 
measured 7.40 mm, compared with 9.81 mm in the 11‑year‑old and 8.27 mm in the 13‑year‑old. Conclusion: Facial adipoestructuration, within 
an intelligent rejuvenation approach, achieves tissue reorganization that promotes neocollagenesis and elastogenesis, thereby improving dermal 
texture and quality, while also suggesting low inflammatory values, which optimizes both the clinical profile and the ultrasound morphology of the 
skin. The use of high‑frequency ultrasonography validates these changes by providing imaging markers comparable to histology and metabolic 
profile, establishing itself as a precise tool to monitor therapeutic efficacy.
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INTRODUCTION

Facial fat tissue is not a simple “inert filler”; histologically, it is 
a metabolically active and regionally specialized organ, with 
direct implications for aging and rejuvenation therapies (1,2). 
Facial fat is predominantly subcutaneous white adipose tissue 
organized into lobules of unilocular adipocytes, separated by 
fibrous septa containing vessels, nerves, and mesenchymal 
stem cells (3). Only about one‑third of its volume corresponds 
to mature adipocytes; the remaining two‑thirds is stromal 
vascular fraction (SVF), composed of preadipocytes, stem cells, 
fibroblasts, immune cells, and a microvascular network, which 
confers considerable regenerative and immunomodulatory 
potential (1).
Facial adipocytes show reduced lipolytic responsiveness to 
β‑adrenergic agonists and a distinct β2/β3 receptor profile, 

suggesting a more conservative fatty‑acid metabolism with a 
tendency to preserve volume under basal conditions; these 
features, together with differences in HOX gene expression, 
support the concept that facial fat is a functional subtype 
distinct from other subcutaneous depots (4,5). Dermal white 
adipose tissue (dWAT) is an adipose compartment within 
the deep dermis, whose adipocytes interact intensively with 
fibroblasts, skin appendages, and the local immune system (6).
In photoaged skin, a reduction of dWAT and its 
replacement by fibrosis is observed, associated with 
adipocyte‑to‑myofibroblast transition (AMT), contributing to 
stiffness, thinning, and wrinkling. These observations have led 
to the proposal of dermal adipocytes as therapeutic targets 
for anti‑aging interventions (bio‑stimulation, energy‑based 
devices, targeted drugs) (7). As with all adipose tissue, facial 
fat secretes adipokines and cytokines (leptin, adiponectin, 
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resistin, pro‑inflammatory factors) that act in an autocrine, 
paracrine, and systemic manner (8). Adipocytes and SVF 
cells regulate triglyceride storage and release, and respond 
to insulin, sex hormones, catecholamines, and vitamin D, 
integrating systemic metabolic signals with local responses in 
the face (9).
Current evidence indicates that adipose tissue—particularly 
the superficial panniculus system and, specifically, dermal 
white adipose tissue—undergoes significant structural 
changes in its shape and volumetric distribution as the aging 
process begins (10).
In this context, the facial adipoestructuration (FA) technique 
emerges which, unlike other procedures, aims to reposition 
tissues in their original anatomical location and algorithmically 
redistribute structural weight without resection of fat tissue, 
promoting neocollagenesis and elastogenesis and thereby 
improving dermal texture, quality, and the paracrine and 
endocrine response of fat tissue (11). To objectively validate 
these changes, high‑frequency ultrasound is presented as 
a fundamental, non‑invasive diagnostic tool that enables 
in vivo assessment of the pathophysiological aspects of 
the integumentary system, overcoming the limitations of 
conventional biopsy and allowing comparison with healthy 
metabolic profiles. Operating at frequencies above 10 MHz, 
this technology provides the resolution needed to identify 
microstructures and accurately differentiate the epidermal, 
dermal, and subcutaneous layers (12).
This, in turn, makes it possible to monitor the progression of 
senescence and treatment response by identifying variations 
in dermal thickness and echogenicity, which directly reflect 
changes in extracellular matrix density. On this basis, the 
present study aims to use high‑frequency ultrasonography 
to evaluate structural changes in the dermoepidermal and 
hypodermal planes of the malar adipose compartment after 
application of the facial adipoestructuration (FA) technique, 
comparing them with ultrasound profiles from different age 
ranges that characterize metabolic health. Ultrasound can 
serve as a morpho‑mechanical proxy for the functional state 
of fat, enabling the assessment of the endocrine behavior of 
adipose tissue.
Fat tissue, particularly dermal and subdermal white adipose 
tissue, exerts a metabolic influence on the dermis through 
a close adipocyte–fibroblast–immune system crosstalk. 
This layer not only contains skin appendages and deep 
mechanoreceptors, such as Pacinian and Ruffini corpuscles, 
but also shares a tight cellular relationship with superficial 
adipose tissue, since adipocytes and fibroblasts derive from 
common precursors. This proximity suggests that dermal 
white adipose tissue (dWAT) plays a crucial role as a cellular 
reservoir in tissue regeneration and has recently been 
recognized as an important organ for both metabolic and 
non‑metabolic health (14).

For this reason, it is essential to understand part of the 
aging process, as scientific evidence indicates that collagen 
synthesized by fibroblasts does not necessarily decrease due 
to reduced synthetic activity, but is also affected by collagen 
catabolism (15). This prevents its physiological degradation 
and replacement and instead leads to architectural changes 
in these fibers. In other words, collagen undergoes a glycation 
process, defined as the spontaneous reaction of blood 
glucose with proteins in this case, collagen and elastin fibers 
which accumulate large amounts of AGEs, the end products 
of advanced glycation, directly associated with oxidative 
stress. These AGEs deposit both inside and outside cells, 
binding to plasma‑membrane proteins, circulating proteins 
and structural proteins, disrupting the scaffold they form 
and thereby increasing tissue fragility (16)   However, this 
entire aging process radically alters this architecture. At the 
molecular level, cellular senescence manifests as an arrest 
of post‑mitotic proliferation, in which cells begin to secrete 
the Senescence‑Associated Secretory Phenotype (SASP). 
In other words, the cell loses its proliferative capacity but 
remains metabolically active. This excessive accumulation of 
senescent cells creates a favorable pro‑inflammatory state 
known as “inflammaging” (17).
These cells are characterized by the complex production 
and secretion of cytokines, chemokines and matrix 
metalloproteinases, which establish a pro‑inflammatory 
microenvironment that degrades the extracellular matrix (18) 
resulting in dermal atrophy characterized by disorganization 
of type I, III and IV collagen, degeneration of elastic fibers, 
and a critical reduction in glycosaminoglycans; factors that 
clinically manifest as rhytidosis, dehydration and an abnormal 
redistribution of adipose tissue (10, 19) In this distribution, 
atrophy becomes evident in the temporal, supraparotid, 
malar, gonial (or posterior mandibular) and frontal fat pads, 
whereas the nasolabial and anterior mandibular (submental) 
fat pads exhibit marked hypertrophy, thereby compromising 
the balance of facial structure (11).
Regarding these considerations, particular attention is drawn 
to the superficial adipose compartment of the malar region, 
which is located along the lateral surface of the zygoma and 
extends anteriorly toward the paranasal region. It consists 
of a combination of fibroligamentous adipose tissue and 
numerous vascular structures that can hinder precise 
identification of the adjacent subcutaneous plane, and it is 
characterized by being structurally unstable and atrophic 
(20). Therefore, it is imperative to validate all structures and 
their pathophysiological changes through in vivo monitoring, 
which has advanced thanks to high-resolution ultrasound, 
as it enables precise identification of the tegumentary layers 
when frequencies above 10 MHz are used (21). This, in turn, 
allows qualitative and quantitative visualization through 
the acquisition of images characterized by their different 
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echogenicities (22). This makes in-depth evaluation crucial in aging cases, as it allows interpretation of variations in dermal 
thickness and their associated changes. One of the most notable diagnostic findings is the appearance of the “subepidermal 
low-echogenic band” (SLEB), which serves as an ultrasonographic biomarker of photoaging and elastosis (23). Ultimately, 
ultrasonography not only allows characterization of the aging pattern but also becomes the standard tool for quantifying the 
response to anti-aging treatments (24), in addition to characterizing skin properties across different age ranges (25). Within this 
framework, intelligent rejuvenation represents the cornerstone of facial adipoestructuring as a regenerative technique designed 
to restore the original anatomical position of tissues through cannular stimulation and the application of senotherapeutic 
active principles. It not only seeks to reverse the state of cellular senescence in terms of its biochemistry and mechanics, 
but also translates its outcomes into quantitative data to reveal specific parameters at the eco-structural level (11, 25).

CLINICAL CASE PRESENTATION

A 42-year-old female patient from Valencia, Carabobo State, Venezuela, presented with the chief complaint of aesthetic 
dissatisfaction due to visible signs of facial aging. During the clinical interview, the facial adipostructuring (FA) protocol, its 
potential benefits, and post-procedural care were explained in detail. The patient provided authorization by signing an informed 
consent form, confirming full understanding of the procedure, as well as the associated risks and expected outcomes.
Prior to the intervention, a comprehensive facial analysis was performed, including assessment of her facial anatomy (Figure 
1), determination of the degree of aging, evaluation of skin quality, and clarification of her expectations as a patient. In the 
malar compartment, the dWAT, through the activity of adipocytes, is capable of releasing fatty acids and adipokines that 
modify the metabolism of neighboring fibroblasts via their close relationship with adjacent structures (Figure 2). This becomes 
clinically evident in patients with volumetric deficiency and loss of projection, where clinical findings allow correlation with 
the histology of the component under evaluation, given the collapse of the compartment and the release of senescence-
associated products.

Figure 1. Superficial facial dissection illustrating the position of the malar fat panniculus located below the orbit in the shape 
of an inverted triangle, delimited by Camper’s plane. Latin American Center for Medical Training and Research (CLEMI), Bogotá, 
Colombia.
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Figure 2. Superficial dissection of the malar fat pad with extension to the mandible and over the Camper plane to observe its 
structure and length. Latin American Center for Medical Training and Research (CLEMI), Bogotá, Colombia.
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As part of the documentation protocol, standardized 
photographic and ultrasonographic images were obtained 
using a high-resolution, multifrequency ultrasound scanner 
operating between 16 and 20 MHz (Clarius L20). Although 
several facial points were analyzed, the study focused 
specifically on the superficial adipose compartment of the 
malar region.
The facial adipostructuring protocol consisted of three 
scheduled treatment sessions. At the end of the treatment, 
a follow-up ultrasonographic assessment was performed 
in the same anatomical region to evaluate changes in the 
echogenicity pattern and tissue organization.

MATERIALS AND TECHNIQUE

The protocol comprised three sessions at 15-day intervals. 
The technique was performed using 22G and 25G × 50 mm 
cannulas to approach the superficial adipose panniculi, 
and 27G × 50 mm cannulas for ligaments and interseptal 
spaces. interseptal spaces, using 1 mL syringes loaded with 
senotherapeutic agents from the FACESTRUCTURE Kit, 
Mioface Harmony.
The systematic procedure included: Antisepsis of the area with 
70% alcohol. Cutaneous marking (Face Paint) of the treatment 
zones. Creation of the entry point with a guiding needle 
according to the cannula gauge (22G or 25G); mechanical 
stimulation of the superficial adipose compartments was then 
performed through three manual stages (3 to 5 movements 
per vector), followed by deposition of the senotherapeutic 
agents using a retroinjection technique.
Approach to the interseptal spaces by opening with a 
27G needle and insertion of the corresponding cannula, 

with retroinjection of the senotherapeutic agent without 
displacement maneuvers. Provision of postoperative 
instructions to the patient.

RESULTS

Following completion of the three-session facial 
adipostructuring (FA) protocol with the FaceStructure kit, high-
resolution ultrasonographic evaluation revealed significant 
structural changes in all superficial adipose compartments. 
Focusing specifically on the malar region compartment, the 
most relevant finding was a modification in the arrangement 
pattern of the connective tissue fibers supporting the 
adipocytes, with evidence of tissue reorganization and a slight 
increase in echogenicity and eco-structural definition in the 
treated area (Figure 3).
In quantitative terms, Figure 4 shows that, at the 
dermoepidermal plane in this 42-year-old patient, a post-
treatment thickness of 1.378 mm was achieved. When these 
data were compared with reference profiles, a marked 
similarity was observed with the thickness values of younger 
subjects, which measured 1.342 mm (11 years) and 1.557 mm 
(13 years), respectively. At the hypodermal plane (Figure 4), 
the patient exhibited a post-treatment thickness of 7.40 mm.
under FA, showing a tendency to approximate the profile of 
younger subjects (11 years: 9.81 mm; 13 years: 8.27 mm).
Likewise, the comparative analysis of the malar panniculus 
revealed a thickening of the connective tissue fibers, a 
phenomenon associated with the anatomical repositioning of 
the tissues (Figure 4). This confirms that the dermal pattern 
in the treated patient acquired morphological characteristics 
similar to those observed in the younger age intervals.
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Figure 3. Ultrasonographic evaluation of the malar panniculus in a 42-year-old female patient, in comparison with the 
anatomical component of the treated area.

Figure  4. Comparative ultrasound evaluation of the untreated malar panniculus in 11- and 13-year-old patients, compared 
with the treated area in a 42-year-old patient following facial Adipostructuring.

DISCUSSION

The findings of this study reinforce the role of high-
frequency ultrasonography (16–20 MHz) as an objective, 
non-invasive diagnostic tool for the evaluation of facial 
regenerative therapies. In line with the literature, while 
epidermal thickness remains relatively constant (0.15–0.17 
mm), the dermis undergoes critical variations; an increase 
in thickness is described up to the age of 40 years, followed 

by degenerative processes of the extracellular matrix (26). 
In this context, the 42-year-old patient initially presented 
dermal disorganization consistent with this transition toward 
senescence, in which volume loss and hypocellularity are key 
histological determinants (25).
In contrast to the natural tendency toward thinning and loss 
of echogenicity after the fourth decade of life, the results 
obtained following facial adipostructuring (FA) demonstrated 
a reversal of these parameters. The patient reached a 
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dermoepidermal thickness of 1.378 mm, a value remarkably 
close to the profiles of 11-year-old (1.342 mm) and 13-year-
old (1.557 mm) subjects. This phenomenon suggests that the 
FA technique not only mechanically repositions tissues, but 
also induces a reorganization of collagen and elastin fibers, 
increasing extracellular matrix density and, consequently, 
its echogenicity, indicating that histological changes precede 
visible clinical improvement.
Taken together, peridermal fat acts as a metabolic organ that 
regulates the dermis: the changes induced by adipostructuring 
translate into controlled secretion of adipokines or conversion 
to myofibroblasts that participate in matrix remodeling, 
elasticity, and a reduction in the rate of cutaneous aging (22). 
Ultrasound does not directly measure hormone secretion; 
however, it delineates a “healthier” fat phenotype (improved 
structure and stiffness) that correlates with a more favorable 
endocrine profile (12, 22).
In this case, the ability of the Clarius L20 system to detect 
thickening of connective tissue fibers and modification of eco-
structural patterns supports the efficacy of FA before tissue 
remodeling processes are fully completed. It is noteworthy 
that the convergence toward thickness values observed in 
younger age ranges (11–13 years) at both dermoepidermal 
and hypodermal planes positions FA as an intervention 
capable of restoring the architecture of dermal white adipose 
tissue (dWAT), mitigating the disorganization induced by 
intrinsic and extrinsic factors.

CONCLUSION

Facial aging is a complex process that transcends the 
cutaneous surface and originates from a cascade of molecular 
events, including advanced glycation, oxidative stress, and 
the establishment of the “inflammaging” phenotype. The 
transition of dermal cells toward a state of senescence 
(SASP) not only disorganizes the extracellular matrix, but 
also alters the dynamics of fat compartments, leading to 
pathological volumetric redistribution characterized by 
atrophy of structural panniculi (such as the malar fat pad) and 
hypertrophy of dependent deposits (such as the nasolabial 
fat pad). The present investigation demonstrates that facial 
adipostructuring (FA) represents a paradigm shift in facial 
rejuvenation. Unlike other techniques, it acts on the cellular 
microenvironment to reverse senescence, restore the 
lipolytic–lipogenic balance, and drive tissue reorganization 
that promotes neocollagenesis and elastogenesis while 
maintaining the metabolic equilibrium of facial adipose 
tissue. Finally, high-frequency ultrasonography is reaffirmed 
as the gold standard tool for facial harmonization. Its ability to 
identify biomarkers and monitor in vivo changes by providing 
images comparable to histology consolidates an evidence-
based scientific approach, enabling precise quantification of 

tissue regeneration.
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