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ABSTRACT 
 
 
 
This in vivo pilot study investigates the histological regenerative effects of a subdermal 1470 nm laser (En-
doliftX®, Eufoton® , Trieste, Italy) on human abdominal skin, aiming to assess its role in dermal remodeling. 
Laser energy was delivered at 5, 20, and 40 J/cm2 to defined areas of abdominal skin in patients undergoing 
abdominoplasty. Biopsies were obtained at 3 and 6 months post-treatment and assessed for changes in der-
mal thickness, collagen, and elastin content compared to the control untreated region. Histological staining 
and image analysis revealed that the 5 and 20 J/cm2 treatments significantly increased dermal thickness 
and collagen deposition, particularly with the 20 J/cm2 dose, which induced dense, organized collagen 
bundles indicative of neocollagenesis. Sirius red staining showed increased type III collagen, and Verhoeff-
Van Gieson (VVG) staining indicated enhanced and more aligned elastin fibers at moderate energy levels. 
Conversely, the 40 J/cm2 treatment dose showed signs of collagen fragmentation and reduced elastin co-
herence, suggesting potential thermal damage. These findings confirm the efficacy of EndoliftX® in pro-
moting skin tightening and remodeling at optimal energy settings while highlighting a non-linear 
dose-response relationship. The results support further development of personalized protocols for minimally 
invasive procedures in regenerative medicine and aesthetic dermatology. 
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Introduction 
 
Since the 1990s, there have been significant advancements 
in the medical and surgical use of laser technology. In der-
matology, a variety of laser techniques, including non-ab-
lative, ablative, and fractional methods, are widely utilized 
for skin rejuvenation, scar treatment, and pigmentation 
correction.1-4 While non-ablative lasers are non-invasive, 
delivering energy beneath the skin without damaging the 
surface, ablative lasers are considered minimally invasive, 
as they remove the outer layers of the skin to stimulate re-
generation.5 Beyond these surface-level interventions, 
lasers have also become integral to more invasive proce-
dures. A key example is laser-assisted liposuction, a tech-
nique with a long clinical history.6 This approach uses laser 
energy delivered directly beneath the skin to liquefy fat, 
tighten tissue, and enhance contouring, often improving 
both aesthetic outcomes and skin retraction. 
Laser-assisted liposuction (also known as laser lipolysis) 
is a minimally invasive technique that associates a mi-
crocannula with an optical fiber for laser emission. High 
laser energy induces adipose tissue thermolysis and co-
agulates small blood vessels.7-9 Compared to classical li-
posuction, this procedure results in the reduction of 
intraoperative bleeding, better skin contraction, and a 
quicker recovery time.10 The first laser to be cleared by 
the U.S. Food and Drug Administration (FDA) for laser 
lipolysis was a 1064 nm 6W Nd:YAG laser in 2006; 
since then, a variety of improved laser lipolysis systems 
with various wavelengths have been introduced. Among 
them, a laser diode system (LASEmaR® 1500, Eufo-
ton®, Trieste, Italy) with a 1470 nm wavelength, 
emitted through an optical fiber with variable dimension 
(ranging from 200 to 600 m) and variable distal tip 
geometry (linear, radial, or mixed), used inside the can-
nulas, was associated with liposuction techniques.11-12 
In recent years, the 1470 nm wavelength laser has been 
increasingly employed in surgical applications. Lasers op-
erating in the vicinity of 1500 nm are characterized by 
their high absorption in water, a property that underlies 
their distinct biological interactions. These water-specific 
lasers are predominantly utilized in urological procedures 
and endovenous vein ablation therapies. Notably, the 
1470 nm diode laser demonstrates significant tissue pen-
etration capabilities (2-3 mm in depth) and concurrent 
interaction with adipose tissue.13-14  
A recent, non-surgical development is the use of laser 
fibers subcutaneously on an outpatient basis. 

These procedures, known as EndoliftX®, involve insert-
ing a thin, disposable laser fiber under the skin to deliver 
targeted energy to subdermal tissues.15-17 Several clinical 
studies demonstrate that this technique is safe and effec-
tive in reducing subcutaneous fat and in obtaining a 
skin-tightening and regenerative effect.18-24 A positive 
effect of EndoliftX® has also been observed in the treat-
ment of skin disorders such as hypertrophic scars and 
acne.25-26  
Although subdermal high-power lasers are widely used 
in clinical practice, the underlying mechanisms and his-
topathological features of skin remodeling remain par-
tially unclear. The mechanism is thought to include the 
thermal activation of fibroblasts, new collagen forma-
tion, and collagen denaturation, resulting in collagen 
shrinkage and skin remodeling.27 Skin tightening has 
been mainly quantified in the literature with photo-
graphic documentation and measurements of skin elas-
ticity.28-29 Fewer studies have explored the histological 
changes in skin treated with 1470 nm subdermal high-
power laser, and several of these observations were ob-
tained in animal models, with the advantage that more 
detailed time courses and more numerous sampling can 
be performed.30-31 
Adjustable parameters play a crucial role in the effec-
tiveness and safety of endolaser treatments. Factors such 
as power, emission mode, fiber core diameter, distal tip 
geometry, movement speed, and the total amount of 
energy delivered to the tissue (in joules) must all be 
carefully considered. However, a major limitation in 
current literature is the lack of standardization, as dif-
ferent studies often employ varying combinations of 
these parameters, making comparisons difficult. In this 
study, all key variables were carefully parameterized to 
provide a reliable and reproducible starting point. It is 
important to note that even minor changes, for exam-
ple, using a fiber with a different core diameter, can sig-
nificantly alter both the energy distribution and the 
resulting biological effects. Therefore, maintaining 
strict control over procedural variables is essential when 
aiming to replicate results or assess the efficacy of dif-
ferent protocols. 
This study was designed to evaluate the in vivo effects of 
a subdermal/deep dermal high-power 1470 nm diode 
laser (LASEmaR® 1500 - EndoliftX®) and includes his-
tological analysis of biopsies taken from human abdom-
inal skin treated with EndoliftX® at varying energy 
densities in patients undergoing abdominoplasty. 
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Materials and Methods  
 
Experimental design 
 
Ten subjects (five at each time point), scheduled to un-
dergo abdominoplasty for body contour improvement 
and/or correction of diastasis or hernia, provided informed 
consent for subdermal/deep dermal treatment using the 
LASEmaR® 1500 - EndoliftX®. The procedure was per-
formed with EndoliftX® laped and tapered-shape fibers 
at varying energy settings on three 3×3 cm areas of healthy 
abdominal skin close to the surgical wound. Biopsies of 
the treated skin areas were collected at 3 and 6 months 
post-treatment. A non-treated control area of the same size 
was also biopsied for comparison. 
All procedures were performed by a single operator to 
minimize variability. This model utilizes the feasibility of 
performing serial biopsies at multiple time points in pa-
tients who already have an abdominoplasty scar, typically 
averaging 34 cm in length, thereby minimizing additional 
cosmetic impact. Evidence suggests that patients exhibit 
greater psychological and cosmetic acceptance of proce-
dures conducted through or adjacent to pre-existing scars 
compared to the creation of new surgical sites. 
 
Surgical technique and laser treatment  
 
The techniques for traditional abdominoplasty and lipoab-
dominoplasty used in this study were carried out as pre-
viously described in the literature.32-33 Patients were 
marked with a midline drawing from the xiphoid to the 
umbilicus and the anterior vulvar commissure. The inci-
sion was marked on average 7 cm superior to the vaginal 
introitus. It was then extended 7 cm to each side, resulting 
in a straight line roughly 14 cm above the mons pubis. Tu-
mescent liposuction, initiated with infiltration of Klein so-
lution (lidocaine 0.1%, epinephrine 1:1.000,000), was 
employed as needed to achieve optimal body contouring.34 
Fat aspiration was carried out using a 3-4 mm cannula con-
nected to a suction-generating source. Abdominoplasty is 
standardized according to Saldanha’s technique, starting 
with the isolation of the superficial fascia over the entire 
sub-umbilical portion. The dissection proceeds along the 
plane of the muscular aponeuroses down to the umbilical 
level. Once the infraumbilical undermining is completed, 
the flap is divided at the midline, and the umbilicus is freed 
through a circular incision while remaining attached to the 
fascia. Undermining then continues in the supraumbilical 
area and may extend to the xiphoid process, depending on 

the extent of rectus muscle plication required. For diastasis 
repair, plication of the rectus muscles was performed with 
a combination of interrupted, buried, figure-of-eight #0 
polydioxanone suture and running #0 Maxon (Covidien, 
Mansfield, MA). Excess skin from the lower abdomen 
should be removed after checking that the flap easily 
reaches the symphysis pubis. The abdomen is closed at two 
levels, with Vycril 3-0 for the subcutaneous cellular tissue 
and 4-0 for the subdermis. Two suction drains were used 
in all cases in the pubic area and then removed on the sec-
ond postoperative day. At the end of abdominoplasty 
procedures, three of the four 3x3 cm areas designed on ab-
dominal skin were subdermally irradiated with a 1470 nm 
diode laser EndoliftX® at the doses of 5, 20, and 40 J/cm2, 
through a EndoliftX® laped and tapered-shape fibers of 
300 m, at a fixed power of 2.5 W and a pulsed emission 
mode (50 ms on/50 ms off). In this context, the parameter 
J/cm² was considered as a simplified measure of dynamic 
energy delivery over an area of 1 cm2, rather than a con-
ventional static fluence per pulse. One area was left un-
treated as a control (Figure 1). Skin areas were not 
randomized for dose assignment. The allocation was per-
formed based on anatomical symmetry and proximity to 
ensure comparability while allowing a clear distinction be-
tween treatment areas. Untreated control areas were se-
lected in regions adjacent to the treated zones but 
sufficiently distant to avoid any potential influence from 
the laser application.  
Biopsies were obtained by performing a diamond-shaped 
excision (1 cm) at the follow-up visit scheduled at 3 and 
6 months post-treatment.  
 
Histological studies 
 
Following excision, each biopsy sample was formalin-fixed 
and paraffin-embedded. Specifically, samples were perpen-
dicularly bisected. Then, histological sections (3 m) were 
cut and stained with hematoxylin-eosin (H&E) using 
Leica automated stainer HistoCore SPECTRA (Leica Bio-
systems, Nussloch, Germany). Masson’s trichrome and 
Verhoeff-Van Gieson (VVG) stains were used to visualize 
collagen and elastic fibers, respectively. Additionally, pic-
rosirius red was used to distinguish and quantify different 
collagen fibers, observed with bright-field or polarized mi-
croscopy. Masson’s trichrome and picrosirius red stainings 
were performed following a manual protocol, while the 
VVG technique was carried out with the Ventana Bench-
Mark Special Stains automated platform (Ventana Medi-
cal Systems, Tucson, USA).  
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Dermis thickness 
 
Slides stained with H&E were used to evaluate the dermal 
thickness of all patients. The dermal thickness was meas-
ured from the epidermal ridge and dermal papillae to the 
irregular dermis-subcutaneous interface. Five measure-
ments were calculated for each tissue using NDP.view2 
software (Hamamatsu Photonics Italy S.R.L.). 
 
Image acquisition and procedure for quantifying collagen 
and elastin 
 
Estimation of collagen content in Masson’s trichrome-
stained biopsies was performed using a method based on 
the software ImageJ/FiJi and a color deconvolution plugin 
as previously described.35-36 First, the images were con-
verted to RGB images (entering “Image” menu, “Type 
box” and choosing “RGB Color”) and then deconvolved 
into their red, blue, and green (identified as collagen 
fibers) components using the “Color Deconvolution” in 
the “Plugins” menu. The threshold of the green area of 
the collagen fibers was manually adjusted using the 
“Threshold” tool. Area-based analysis (“Analyze” menu; 
“Area”; “Integrity Intensity”; “Limit to Threshold”; “Mea-
surement”) was finally used to extract and quantify the re-
gion of interest (ROI) from the images. For each selected 
ROI, the percentage of positive pixels was automatically 
calculated and then averaged. ImageJ/Fiji software was also 
employed to quantify elastic fibers, following a previously 
described method.37 In brief, the original image was split 

into its red, green, and blue channels, and the blue channel 
was converted into a binary image to quantify Verhoeff-
stained elastin. The total amount of elastic fibers was then 
assessed by measuring the percentage area (area %) occu-
pied by the stained structures. The mean values and stan-
dard deviations of percentage measurements were 
calculated. Fiber orientation analysis was performed using 
structure tensor coherence mapping (simulating Orienta-
tionJ).38 The slides stained with picrosirius red were ex-
amined under polarized light microscopy with a 
microscope (DMi8, Leica, Germany) with a 10× objec-
tive.39 
 
 
Results 
 
Morphological and dermal thickness analysis 
 
The qualitative analysis and the thickness of the dermis in 
the control area and in the areas treated with laser at the 
different joule doses, as indicated in Figure 1, were carried 
out using slides with H&E. Representative photomicro-
graphs of skin biopsies, either untreated or at 3 months 
post-EndoliftX® treatment at 20 J/cm2, are displayed in 
Figure 2A. The 20 J/cm2 treated skin showed an increase 
in dermal thickness over the control. No alterations were 
detected in the epidermis across the evaluated groups. A 
notable increase in dermal thickness was observed after 3 
months of treatment with 5 J/cm2 and 20 J/cm2 compared 
to the control, and a statistically significant increase is 

Figure 1. Designed areas and subdermal treatment using the 1470 nm diode laser EndoliftX®.
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maintained after 6 months post-treatment. No significant 
difference was found between the control and 40 J/cm2 
treatment groups (Figure 2 B,C).  
 
Quantification of collagen and elastin content 
 
Collagen was quantified in Masson’s trichrome-stained 
samples. Images were separated into their red, blue, and 
green components by deconvolution, and collagen 
content was quantified in the green images, in which col-
lagen fibers show maximal separation from the back-
ground (Figure 3A). 

Figure 2. (A) Representative photomicrographs of skin sections 
stained with hematoxylin and eosin (H&E), showing untreated skin 
(CTRL) and skin treated with 20 J/cm2, 3 months post-treatment. 
(B) Quantification of dermal thickness at 3 months and (C) 6 months 
after treatment. Data are expressed as mean±SD from five independ-
ent measurements per patient (n=5).

Figure 3. Images of biopsy processed by color deconvolution and collagen quantification using ImageJ software. (A) Deconvolved images into their 
green components (representative biopsies at 3 months post-irradiation). (B) Quantification of total collagen in biopsies from skin, untreated or 3 
months post-treatment with 5, 20, or 40 J/cm2, expressed as means of positive pixel ± SD of 5 patients.
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At 3 months post-irradiation, collagen content was higher 
in all irradiation groups compared to controls (mean ± 
standard deviation [SD]: control [CTRL] 49.63±11.73; 
5 J/cm2 65.19±13.73; 20 J/cm2 61.85±7.73; 40 J/cm2 
68.45±9.09) (Figure 3B). At 6 months post-irradiation, a 
trend in collagen increase, although not statistically sig-
nificant, was observed only at 5 J/cm2 and 20 J/cm2 
(mean±SD: CTRL 60.92±10.36; 5 J/cm2 70.58±12.91; 
20 J/cm2 65.92±8.66; 40 J/cm2 60.15±10.04). 
The dermal collagen fibers across the analyzed samples 
(CTRL, 5, 20, and 40 J/cm2) display distinct structural 
characteristics, which reflect laser-induced remodeling ef-
fects. In CTRL, collagen fibers appear well-distributed, 
forming a dense, interwoven network throughout the der-
mis. The architecture is homogeneous, with fibers running 
in multiple directions, suggesting a mature and stable ex-
tracellular matrix. This pattern corresponds to healthy, un-
altered dermal collagen and serves as a reference for 
comparison. At 5 J/cm2, focal zones of intensified collagen 
are present, which may suggest early remodeling or local-
ized compaction. Following 20 J/cm2 treatment, the sam-
ple shows the most extensive and intense zones of collagen 
condensation. Collagen fibers exhibit a wavy, bundled ar-
rangement, consistent with active remodeling or neocol-
lagenesis. The architecture maintains dermal integrity, but 
with visible densification, especially in areas perpendicular 
to the surface, possibly aligned with fibrous septae. This 
suggests a controlled photothermal effect, stimulating fi-
broblast activity without matrix destruction. At 40 J/cm2, 
collagen is more fragmented and focal, with sharply de-
fined high-intensity zones and reduced overall area. The 
fiber organization shows patches of dense collagen, sur-
rounded by more disrupted or empty spaces. This pattern 
may reflect thermal damage or coagulation of collagen, 
followed by partial matrix collapse. The presence of com-
pacted vertical septa supports the hypothesis of laser-in-
duced thermal disruption, particularly affecting deeper or 
aligned dermal structures.  
Skin sections from both control and laser-treated subjects 
were stained with picrosirius red and examined under po-
larized light microscopy. This method allows for the dis-
tinction between structurally different collagen types I and 
III. Newly synthesized collagen, predominantly type III, 
appears green or yellow, whereas mature, well-organized 
type I collagen bundles display red to orange birefrin-
gence.40 In control samples, most collagen fibers appeared 
red, indicating the presence of thick, mature type I col-
lagen. In contrast, in sections obtained 3 months after ir-

radiation, particularly those treated with 5 and, more 
markedly, 20 J/cm2, green/yellow areas were observed in-
terspersed among collagen fibers, reflecting the presence 
of newly formed type III collagen and associated extracel-
lular matrix remodeling (Figure 4). 
While changes in collagen are often the primary focus 
when evaluating the effects of laser, we also aimed to in-
vestigate alterations in elastic tissue. Representative sam-
ples of elastin microscopic evaluation using Verhoeff 
staining are shown in Figure 5A. 
The 20 J/cm2 and 40 J/cm2 treatments generated an in-
crease in elastin content measured as % area of elastin (Fig-
ure 5B). Based on elastin fiber orientation analysis, 20 
J/cm2 treatment showed the highest fiber alignment, sug-
gesting well-organized and possibly newly structured elas-
tin fibers; 5 J/cm2 shows increased coherence compared 
to CTRL, indicating some reorganization, while 40 J/cm2 
shows less alignment, suggesting possible fiber damage or 
fragmentation. This trend was maintained at 6 months 
post-treatment, although no statistically significant differ-
ences were observed, probably due to lower elastin levels 
in all conditions in some patients, suggesting an individual 
response to laser treatment and potential biological differ-
ences in the remodeling capacity of elastic fibers 
(mean±SD: CTRL 12.0±7.3; 5 J/cm2 18.8±10.4; 20 
J/cm2 16.5±12.7; 40 J/cm2 12.5±9.2). 

Figure 4. Representative histological sections of skin biopsies at 3 
months post-laser treatment with varying joule intensities, stained 
with picrosirius red and viewed under polarized light. Type I collagen 
appears yellow-red, and type III collagen appears green. Control skin 
(CTRL) shows predominantly red fibers, while laser-treated samples 
display increased green to yellow-green birefringent fibers.
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Discussion 
 
Numerous studies have highlighted the beneficial effects 
of subdermal/deep dermal laser technology, not only in 
targeting fat deposits but also in influencing the sur-
rounding tissues. A variety of laser- and light-based tech-
nologies have been utilized in the past to enhance skin 
texture and overall quality. However, all these devices are 
applied externally, meaning that their energy, whether 
from lasers, light, radiofrequency, or ultrasound, must 
penetrate through the epidermis and dermis to effec-
tively reach the connective tissue. A newly introduced 
laser technology (EndoliftX®), applied internally within 
the subcutaneous tissue, has recently been reported for 
the treatment of localized fat and skin tightening. 
Although this laser was initially intended for lipolysis, its 
ability to induce subcutaneous tissue contraction and, 
most importantly, skin tightening, significantly broadens 
the scope of liposuction in various cases. The energy ap-
plied to the subcutaneous tissue not only breaks down fat 
cells (laser lipolysis) but also stimulates the production 
and restructuring of collagen, leading to a firming effect 
on the skin. In our experimental design, laser treatment 
at different joule doses was performed on healthy abdom-
inal skin of subjects who underwent abdominoplasty. All 
four areas were unaffected by the surgical procedure but 
remained close enough to allow biopsies easily. 
Histological staining of the biopsies at 3 and 6 months 
using Masson’s trichrome and picrosirius red provided 

insights into dermal matrix changes. Quantification of 
collagen showed increased content in all treated areas, 
particularly at 20 J/cm2. Structural differences were also 
noted: control samples showed mature, well-distributed 
type I collagen, while 5 J/cm2-treated tissues showed lo-
calized compaction, and 20 J/cm2 treatment induced 
strong, bundled fiber structures. At 40 J/cm2, collagen 
appeared more fragmented, possibly reflecting thermal 
damage and partial matrix collapse. 
The collagen matrix of the skin primarily consists of type 
I and type III collagen. Type I collagen provides essential 
structural support, ensuring the mechanical strength of 
the skin, whereas type III collagen is predominantly syn-
thesized during the initial phases of wound healing, play-
ing a crucial role in tissue repair.41 Sirius red staining 
confirmed the increase in type III collagen in treated tis-
sues, particularly at 5 J/cm2 and 20 J/cm2, indicative of 
active remodeling. The extended presence of type III col-
lagen at three months from laser treatment can reflect on-
going dermal remodeling, contributing to improved skin 
pliability and elasticity during the regeneration process. 
Quantification of elastin using VVG staining showed 
that 5 J/cm2 and 20 J/cm2 treatments led to a marked 
increase in elastin content. The highest elastin content 
and alignment were observed at 20 J/cm2, suggesting 
that this energy level induces significant structural reor-
ganization. The variability in elastin content observed 
across patients reflects individual biological differences, 
such as baseline skin properties and remodeling capacity. 

Figure 5. Elastin expression within skin at 3 months post-irradiation with different joule intensities. (A) Results of elastic fibers in tissue stained with 
Verhoeff-van Gieson (VVG). (B) Elastin content expressed as percentages (%) of elastin content area (in pixel2) referred to one representative patient 
(n=5±SD).
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This heterogeneity likely contributed to the lack of sta-
tistical significance and should be considered when in-
terpreting the results. Measurements of dermal thickness 
indicated an increase in thickness post-treatment with 5 
J/cm2 and 20 J/cm2, at both 3 and 6 months. The 20 
J/cm2 led to the greatest increase in dermal and collagen 
fibers. Our results suggest that dermal remodeling after 
EndoliftX® laser is mainly through deposition of col-
lagen type I, as the increase in type I collagen fibers ap-
pears to be greater than that of type III fibers. 
The findings of our in vivo human study also align with 
those from a recent preclinical investigation using a sub-
dermal 1470 nm high-power diode laser in rats, where 
increased dermal thickness and improved collagen band 
organization in the reticular dermis were reported fol-
lowing treatment.30 Min et al., demonstrated in one pa-
tient that the 1444 nm Nd:YAG laser was effective in 
promoting increased dermal thickness and collagen re-
organization.42 From the comparison between the two 
protocols, it emerged that EndoliftX® achieved effective 
results with a lower power setting (2.5 W vs. 4 W) and 
smaller optical fiber diameter (300 m vs. 600 m), sug-
gesting improved energy targeting and potentially less 
invasive tissue interaction. 
Emerging studies suggest that EndoliftX® may stimulate 
elastin remodeling, enhancing skin elasticity and resil-
ience; however, direct histological evidence, particularly 
using VVG staining or quantitative morphometry, re-
mains limited. Our findings support a potential increase 
in elastin content following EndoliftX® treatment, lead-
ing to improved skin texture and firmness and a general 
regenerative outcome. 
The present study investigated the dermal response to 
laser treatment using a power output fixed at 2.5 W, a 
value considered the standard baseline for this type of 
fiber and clinical application, and a 300 m lapped and 
tapered-shaped fiber optic. While the results obtained 
were encouraging, they also opened several scenarios for 
further exploration concerning fiber type, delivery pa-
rameters, and energy distribution. The use of fibers with 
different calibers, both smaller and larger, may yield 
varying effects on tissue penetration, energy dispersion, 
and subsequent collagen remodeling. The laser was op-
erated using a Ton/Toff 50/50 ms, which is a widely ac-
cepted standard to minimize the risk of overheating and 
allow partial tissue cooling between pulses. However, the 
promising results observed in this study suggest that 
varying this emission cycle, either by adjusting the duty 

cycle or testing continuous wave emission, could further 
refine treatment efficacy and safety. 
The study placed primary emphasis on treatment safety, 
achieving energy deliveries up to 40 J/cm² without in-
ducing dermal damage, necrosis, or adverse histological 
modifications. These findings strongly validate the pro-
tocol’s safety even at elevated energy levels. A key obser-
vation from this study is that the dermal response was not 
linearly correlated with the amount of energy delivered.  
We selected energy densities of 5, 20, and 40 J/cm² to 
assess dose-dependent effects of endolaser treatment on 
dermal remodeling. This range, from low to high 
fluences, was chosen to explore both safety and efficacy, 
following prior studies on collagen and elastin remod-
eling.43-44 It is important to highlight that the study fol-
low-up period covers 6 months after a single treatment 
session. At this time point, an increase in dermal thick-
ness compared to the control sites without treatment was 
still evident, along with a trend toward collagen increase, 
although it was less pronounced than at 3 months. This 
pattern reflects the typical dynamics of collagen remod-
eling after dermal injury, where matrix deposition 
reaches its peak around 6 to 9 months before entering a 
plateau phase and subsequently undergoing gradual re-
gression.45 Our observations suggest that a single Endo-
liftX® session may initiate dermal remodeling processes 
that extend well beyond the standard clinical follow-up 
period. However, given the progressive decline in remod-
eling activity over time, additional treatment sessions 
may be required to sustain or amplify long-term effects, 
as demonstrated in studies on other laser-based modal-
ities.46 One limitation of this study is the small sample 
size; nonetheless, the histological findings suggest a trend 
toward beneficial tissue changes following the laser 
procedure, in line with the observed clinical improve-
ments.16-18  
These preliminary results support the biological rationale 
for laser-induced dermal remodeling and provide a basis 
for larger, controlled studies to further validate and ex-
pand these observations. 
 
 
Conclusions 
 
The EndoliftX® subdermal/deep dermal laser tech-
nique induces dermal remodeling and regeneration 
through increased collagen and elastin synthesis, espe-
cially at moderate energy levels such as 5 J/cm2 and 20 
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J/cm2. These changes are supported by structural or-
ganization, increased fiber density, and dermal thick-
ening. Importantly, responses are not linearly related to 
energy input, and overtreatment may lead to dimin-
ished returns. This study establishes a foundation for 
further research into optimal laser parameters and 
personalized protocols for effective and safe skin re-
modeling. 
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