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Abstract

The perioral region is central to facial aesthetics and nonverbal communication but is particularly prone to age-related changes, including volume
loss, dermal thinning, and the development of static wrinkles. Because these changes are multifactorial, treatments that address both structural
and textural alterations may achieve better outcomes than monotherapy. This study evaluated the novel Nlines protocol, which combines PEGDE-
crosslinked hyaluronic acid filler with non-ablative fractional 1470 nm diode laser treatment to improve skin quality in the lower facial third.
Two female patients with Fitzpatrick skin types IIl and II, underwent either the standard Nlines protocol or the enhanced Nlines+ version, which
included additional collagen-stimulating filler sessions.

Both completed 2-3 treatment sessions at 1-2-month intervals, targeting the marionette lines, nasolabial folds and accordion lines. No
complications occurred, with only mild, transient erythema reported. Patients described an immediate “glow effect” after treatment, followed
by progressive improvements over several weeks, including reduced wrinkles, refined pores, enhanced texture, and increased firmness. These
results were consistent across different ages and baseline severities. The findings suggest that the Nlines protocol is a safe, well-tolerated, and
effective approach for perioral rejuvenation, offering both immediate and long-lasting improvements in skin quality.

Keywords:Nlines Protocol; Hyaluronic Acid (HA); Non-Ablativ Laser; Pegde; Static Fine Lines

Abbreviations: HA: Hyaluronic acid; PEG: Polyethylene glycol; PEGDE: Polyethylene glycol diglycidyl ether; PEGDE-HA: Polyethylene glycol
diglycidyl ether-crosslinked hyaluronic acid; CaHA: Calcium hydroxyapatite; FDA: Food and Drug Administration; GAIS: Global Aesthetic
Improvement Scale; FACE-Q: (standardized patient-reported outcome measure for facial aesthetics)

Introduction
driven by intrinsic aging processes, photodamage, smoking, and

Facial attractiveness and perceived age are strongly influenced repetitive muscle activity [5].

by balanced facial proportions and the condition of the skin, par-

ticularly in expressive regions that naturally draw attention during Recent advancements in perioral rejuvenation protocols have

social interactions such as smiling or speaking [1-3]. Youthful skin
radiance, symmetry, and harmony among facial features serve as
markers of health and attractiveness, cues consistently observed
even in infants’ preferences [2,4]. Within the lower facial third, the
perioral region plays a central role in nonverbal communication
[5,6]. Aging introduces a range of structural and physiological
changes in the perioral zone. These include volume reduction in
fat compartments, dermal thinning, loss of elasticity, formation
of bar-code perioral wrinkles, marionette lines, lip elongation, di-
minished upper-teeth display, and uneven pigmentation-changes

introduced innovative approaches. Laser-based methods like
Endolift that increase dermal density and reduce nasolabial and
marionette lines without the need for general anesthesia [7], as
well as autologous fat grafting techniques aimed at replenishing
lost volume and enhancing skin quality-albeit with challenges in
graft survival and potential complications [8]. However, given the
multifactorial nature of perioral aging, monotherapy is often in-
sufficient. Combining hyaluronic acid (HA) fillers to restore vol-
ume with laser treatments that enhance skin quality and texture
creates a more balanced, natural, and lasting improvement [9-11].
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Several treatment protocols now integrate these complementary
approaches into a single plan to address volume loss, skin aging,
and anatomical asymmetries for optimal rejuvenation [11].

Hyaluronic acid fillers remain the gold standard in aesthetic
medicine due to their safety, effectiveness, and biocompatibility.
Naturally found in skin and connective tissues, HA is chemically
cross-linked to extend its longevity and improve performance
[12]. Cross-linking agents like BDDE have long been used to en-
hance filler longevity, but newer polyethylene glycol (PEG)-based
cross-linking offers improved safety and reduced immunogenic-
ity [9,13]. PEG also provides better thermal tolerance, which al-
lows safe combination with laser treatments [14,15]. PEGylated
fillers exhibit enhanced cohesivity, superior viscoelasticity, and
improved tissue integration [16]. In the last two decades, advanc-
es in laser technology, particularly fractional resurfacing, have
transformed rejuvenation. By creating microscopic thermal zones
while sparing surrounding skin, fractional lasers stimulate healing
and collagen production [17].

Non-ablative systems offer effective results with minimal
downtime and greater safety for darker skin types [18]. Today, the
most effective results often come from protocols that combine fill-

ers, lasers, and other complementary treatments to address the
full range of age-related changes. In this study, we describe a pro-
tocol developed by the authors, termed ,Nlines”, which integrates
two treatments: a polyethylene glycol diglycidyl ether (PEGDE)
crosslinked hyaluronic acid (HA) hydrogel (Neauvia Intense Rhe-
ology, Matex Lab, Switzerland) and a 1470 nm diode laser (La-
serME, Berger&Kraft Medical Sp. z o.0., Poland). This innovative,
minimally invasive approach is suitable for all skin types and aims
to improve static fine lines, strengthen the dermis, and stimulate
collagen production.

Materials and Methods

We present two female patients, aged 46 and 49, with Fitzpat-
rick skin phototype Il and 1], and a confirmed clinical diagnosis of
skin elastosis with static wrinkles in the treatment area (Figure 1).
Treatments were administered between January 2024 and April
2024, and between November 2023 and December 2023. Prior to
the initial session, both patients provided written informed con-
sent, including permission for the use of photographic images for
analysis. All procedures were conducted in accordance with the
established treatment protocol and the specific clinical indica-
tions.
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Figure 1: Indications for the Nlines protocol.
(A) The Nlines protocol is designed to treat static lines, including frown lines, crow’s feet, bunny lines, nasolabial folds, marionette lines, and
the mental crease — indicated by arrows.
(B) Arrows indicate the treatment sites used in our patients in this study — marionette lines, nasolabial folds and accordion lines
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Treatment Protocol

Both patients underwent 2-3 treatment sessions scheduled at
intervals of 1-2 months. The primary treatment areas were the
marionette lines, nasolabial folds and accordion lines. On Day 0,
a fern-pattern injection technique was performed using Intense
Rheology - a cross-linked hyaluronic acid (PEGDE-HA) filler (22

mg/mL) combined with glycine and L-proline (Neauvia Intense
Rheology, Matex Lab, Switzerland). Multiple intradermal microin-
jections (1-2 mm depth) of small HA volumes were administered
with a 30G x 13 mm needle and a prefilled 1 mL syringe (Figure
2). The average filler volume per site was variable; for example, in
nasolabial folds, as little as 0.1-0.2 mL was often sufficient.

Ve

Figure 2: Fern-pattern injection technique with cross-linked hyaluronic acid filler.

Topical anesthesia was available but not required by either
patient. In patient no. 2, the protocol was enhanced using the
NLINES+ approach with Stimulate. Following the standard Nlines
procedure with the fern-pattern technique, 1-2 mL of Stimulate -
a cross-linked PEGDE-HA filler (26 mg/mL) containing 1% CaHA,
glycine, and L-proline (Neauvia Stimulate, Matex Lab, Switzer-
land) - was administered with a cannula into the subdermal plane.
This strategy not only restored volume in areas of mild atrophy
but also acted as a collagen stimulator, complementing the lifting
effect of the Nlines technique.

Although not used in this case, Hydro Deluxe-a non-cross-
linked HA filler (18 mg/mL) combined with 0.01% calcium hy-
droxyapatite, glycine, and L-proline (Neauvia Hydro Deluxe, Matex
Lab, Switzerland)-may be incorporated into the Nlines+ protocol
as superficial papules to enhance hydration and skin texture, with
any remaining product used to improve overall dermal quality.
Due to its superficial placement, complete absorption may require
additional time. The choice of variants depends on clinical pre-
sentation: Stimulate for static wrinkles with volume loss, Hydro

Deluxe for poor skin quality, or a combination of both in complex
cases. This flexibility allows precise tailoring of the Nlines+ proto-
col to maximize functional and aesthetic outcomes.

Both patients adhered to a post-treatment care protocol con-
sisting of sun avoidance, daily use of a broad-spectrum sunscreen,
avoidance of acids and retinoids for one week, and application of
a restorative moisturizer (such as a ceramide shield) to support
skin barrier recovery. Follow-up assessments were performed at
4 weeks, coinciding with the next treatment session.

Results

This case study included two participants, aged 46 and 49,
with Fitzpatrick skin types IIl and II Patient 1 underwent the
full Nlines protocol across two treatment sessions. Patient 2 re-
ceived the Nlines+ protocol, which included additional two ses-
sions of Neauvia Stimulate injections alongside three sessions of
the standard Nlines protocol. Detailed treatment regimens for
each patient are provided in Table 1. Both patients completed all
scheduled sessions. Comparison of baseline and post-treatment
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photographs demonstrated significant improvements in skin tone  included reduced wrinkles, refined pores, enhanced skin texture,
and overall skin quality. Notable visible changes in the facial area  and increased firmness (Figure 3, 4, 5).

Figure 3: Laser Treatment Procedure.

Patient receiving full-face non-ablative fractional diode laser therapy, targeting the skin with controlled microthermal zones to promote
rejuvenation.

BEFORE AFTER: no inflammatien involved

Figure 4: Patient 1

Effects of Nlines protocol treatment. Results at baseline and after two sessions of treatment.
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AFTER: no inflammation involved

Figure 5: Patient 2.

Effects of Nlines+ protocol treatment. Results at baseline and after three sessions of treatment.

Table 1: Summary of Treatment Protocols and Session Details for Each Patient.
Patient 1 Patient 2

Neauvia Intense Rheology

0,5 ml per session, applied using

the Fern Pattern technique.

LaserMe

Energy 35 m]/point, Spacing 1.5 mm.
Neauvia Stimulate

2ml per session with a 22G cannula for hollow
cheeks.

Neauvia Intense Rheology

0,5 ml per session, applied using
Session 1 the Fern Pattern technique.

LaserMe

Energy 35 m]/point, Spacing 1.5 mm.

Neauvia Intense Rheology
0,5 ml per session, applied using the Fern
Pattern technique.

LaserMe

Energy 35 m]/point, Spacing 1.5 mm
Neauvia Stimulate

2ml per session with a 22G cannula for hollow
cheeks.

Neauvia Intense Rheology

0,5 ml per session, applied using
Session 2 the Fern Pattern technique.
LaserMe Energy

35 m]J/point, Spacing 1.5 mm.

Neauvia Intense Rheology
0,5 ml per session, applied using the Fern Pattern

) technique.
Session 3 N/A LaserMe

Energy 35 m]/point, Spacing 1.5 mm.

Both patients experienced only mild redness, lasting a few  or refreshed without identifying the reason. The most noticeable
hours, with no other adverse effects. Interestingly, they inde- improvements included firmer, thicker, and lifted skin, decreased
pendently described an immediate ‘glow’ after treatment. In the elastosis, and a clear reduction in static fine lines/wrinkles in the
following weeks, they perceived a natural rejuvenation, as ac- treated areas, resulting in an overall fresher, more radiant com-
quaintances often commented that they looked more attractive plexion.
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This case study aimed to evaluate the aesthetic impact of
combining cross-linked hyaluronic acid (PEGDE-HA) injections
with non-ablative fractional laser therapy. The results support the
potential effectiveness of this combined approach; however, the
main limitations were the small sample size and the lack of stan-
dardized patient satisfaction measures such as FACE-Q or GAIS.
Future research should include larger cohorts, validated assess-
ment tools, and methodological standardization to confirm these
findings and better capture both subjective experiences and objec-
tive clinical outcomes.

Discussion

The present case study demonstrates that the Nlines protocol,
combining PEGDE-crosslinked hyaluronic acid (HA) filler with a
non-ablative fractional 1470 nm diode laser, produces measurable
and visible improvements in skin quality, including reduction of
fine lines, pore size refinement, and enhanced dermal firmness.
These outcomes align with the growing body of evidence support-
ing multimodal approaches for facial rejuvenation, which address
both structural and textural components of skin aging.

Aging in the perioral and lower facial regions is multifactorial,
involving dermal thinning, loss of subcutaneous volume, reduced
collagen and elastin content, and cumulative photodamage [5].
Monotherapy-whether injectable or device-based often fails to
address these changes comprehensively. Combining fillers with
energy-based devices has been shown to produce synergistic ef-
fects: fillers restore lost volume and provide mechanical support,
while lasers stimulate neocollagenesis, elastogenesis, and dermal
remodeling [10,11,20].

PEGDE-based crosslinking technology offers specific advan-
tages for combination protocols. PEGDE exhibits lower cytotoxici-
ty and immunogenicity, while maintaining high cohesivity and vis-
coelasticity [13]. Its thermal tolerance also permits safe sequential
use with laser treatments without degradation of the gel [15].
This makes it particularly suited for protocols like Nlines, where
injectable and laser therapies are performed in the same session.
The immediate post-procedure changes-described by patients as
instant radiance-may result from a combination of dermal hydra-
tion from HA, transient erythema increasing microcirculation, and
optical scattering changes in the skin [21].

Over subsequent weeks, non-ablative fractional laser treat-
ment creates microscopic thermal zones in the dermis, initiat-
ing a wound-healing cascade that increases collagen types I and
I11, as well as elastin fibers [17,19,22,23]. Concurrently, the filler
maintains structural support, minimizing wrinkle reformation
during collagen remodeling [24,25]. The addition of glycine and
L-proline-key amino acids involved in collagen synthesis - further
amplifies the skin-rejuvenating effects of the treatment [26-28.]
This synergy could explain the sustained improvement in texture,
firmness, and skin tone observed in our patients. Comparable re-

sults have been reported in studies combining HA with non-abla-
tive erbium glass or diode lasers, which showed superior patient
satisfaction compared to either modality alone [10,11].

Both patients in this study tolerated the Nlines protocol well,
reporting only transient erythema that was resolved within hours.
This is consistent with prior findings indicating that combining
HA fillers with fractional non-ablative lasers is safe when proper
energy settings and injection techniques are used [10,11]. PEG-
DE-HA's favorable safety profile likely contributes to this outcome
[16,24,29]. The observed benefits in patients of different ages and
Fitzpatrick skin types suggest that the Nlines protocol may be ap-
plicable across a broad patient population. Nevertheless, caution
should be exercised in individuals with active infections, impaired
wound healing, or unrealistic expectations. Furthermore, tailoring
filler placement and laser parameters to the patient’s degree of
volume loss, skin laxity, and pigmentation risk is essential for op-
timal results [19].

The main limitations of this work include the small sample
size, the lack of objective quantitative skin assessments (e.g., 3D
skin imaging, corneometry), and the absence of validated pa-
tient-reported outcome measures such as the Global Aesthetic Im-
provement Scale (GAIS) or FACE-Q [30,31]. While our photograph-
ic assessments provide qualitative evidence, future studies should
include standardized measurement tools and larger, more diverse
cohorts to strengthen external validity. Additionally, histological
analysis could help confirm the regenerative effects hypothesized
in this protocol. Overall, the Nlines protocol appears to be a safe,
well-tolerated, and minimally invasive approach to perioral and
lower face rejuvenation. By combining structural restoration with
dermal bio-stimulation, it reduces fine lines and wrinkles, im-
proves skin texture, and enhances firmness, delivering both im-
mediate and progressive regenerative benefits.
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