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single pass at high energy versus three
passes at medium energy
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energia média e passagem tripla
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ABSTRACT
Introduction: Currently there is a growing demand for non-invasive therapies aimed at
treating facial aging. Non-ablative fractional lasers lead to excellent outcomes, with reduced
side effects.
Objective: To evaluate the facial rejuvenation achieved by 1,340nm non-ablative fractional
laser using a single pass at high energy versus three passes at medium energy, through a pros-
pective comparative study.
Methods: Twenty patients with facial aging were treated with 2 or 3 laser sessions with 4-week
intervals. The right hemiface was treated with three passes of 1,340nm non-ablative fractional
laser at a fluence of 90 mJ, pulse duration of 5ms and 100 mtz/cm?2. The left hemiface was
treated with a single pass of the same laser at a fluence of 120 m], pulse duration of 5ms and
100 mtz/cm2.The evaluated variables were spots, wrinkles, porphyrins and overall appearance.
Results: The patients (n = 20) were evaluated during 6 to 24 months. The photographic
evaluations demonstrated a significant improvement of the spots on the right hand side and
wrinkles on the right and left hand sides. Eighteen of the 20 patients reported satisfaction
with the treatment.
Conclusion: 1,340nm non-ablative fractional laser was proven as a modern, safe and effec-
tive alternative for facial rejuvenation. For spots, the triple passes at medium energy protocol
led to a superior response. However, regarding wrinkles there was no difference between the
single pass at high energy and triple pass at medium energy protocols.
Keywords: laser; rejuvenation; facial aging; face

RESUMO
Introdugdo: Atualmente ha crescente procura de tratamentos ndo invasivos para o envelhecimento facial.
Os lasers fracionados ndo ablativos promovem excelentes resultados, com efeitos colaterais reduzidos.
Objetivos: Avaliar o rejuvenescimento facial, utilizando-se o lasers fracionados nao ablativos 1340nm
em alta energia com passagem tinica e em média energia com passagem tripla, mediante estudo prospec-
tivo e comparativo.
Meétodos: 20 pacientes com envelhecimento facial foram tratadas com duas ou trés sessées do laser a
cada quatro semanas: a hemiface direita com lasers fracionados nao ablativos 1340nm com fluéncia
90m], duragdo de pulso 5°, 100mtz/cm2, trés passadas; a esquerda com fluéncia 120m], duragao de
pulso 5°, 100mtz/cm2 e passada tinica. As variaveis avaliadas foram manchas, rugas, potfirinas e
aparéncia global.
Resultados: As pacientes (n = 20) foram avaliadas a intervalos de seis a 24 meses. As analises
fotogrdficas demonstraram melhora significativa das manchas no lado direito e das rugas de ambos os
lados. Das 20 pacientes 18 apresentaram satisfagdo com o tratamento.
Conclusdo: O lasers fracionados ndo ablativos 1340nm demostrou-se alternativa atual, segura e
eficaz para o rejuvenescimento facial. Para as manchas, o protocolo de energia média e passagem tripla
demonstrou resposta superior. Nas rugas, entretanto, ndao houve diferenga entre energia alta com pas-
sagem tinica e média com passagem tripla.
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INTRODUCTION

The rejuvenating techniques have been perfected not
only due to technological advances, but also due to the concern
of the population with health and physical appearance, as well
as longevity.! Some studies suggest that the facial changes due to
aging begin at around 30 years of age?and are clearly noticed
from 40 years of age, when there is a reduction in the estrogen
levels and collagen fibers, making the skin thinner and more
sensitive, with pigment changes and the appearance of wrinkles,
telangiectasias and lentigos. The formation of wrinkles, irregu-
larities, reduction of elasticity and firmness of the facial skin are
the most expressive signs of the biologic age.’ In chronological
aging, the thickness of the dermis reduces due to biochemical
and structural changes of the collagen and elastic fibers, as well
as the ground substance.** There is reduction in the production
of collagen and increased degradation due to the elevated levels
of collagenase. The cutaneous amount of collagen reduces 1%
per year on average throughout adulthood, beginning between
30 and 40 years of age in women and somewhat later, between
40 and 50 years in men. Remaining collagen fibers are disorga-
nized, more compact and fragmented. Elastic fibers are reduced
in number and diameter. The amount of mucopolysaccharides
in the ground substance is reduced, especially hyaluronic acid.
These changes have a negative influence on the skin turgor and
the collagen.® Skin aging is a natural and multifactorial process
that results in cutaneous deterioration, sagging and wrinkles.
The extension of aging is determined by factor related to genet-
ics, skin pigmentation and thickness, as well as external factors,
such as sun exposure, smoking and quality of nutrition.”®

The conservation of youth was always fascinating and
there has been an increase in demand for non-invasive treatments
to control facial aging.” Some people invest time and money in
rejuvenation techniques, many of which do not have their effi-
cacy proven.'” According to survey by the American Society for
Dermatologic Surgery in 2014, around 150 thousand laser re-
surfacing procedures were performed. More directed studies are
needed with each device to try to evaluate the role of different
parameters and their standardization."

Cutaneous laser rejuvenation has shorter operation and
recovery times, with more natural result when compared to
traditional surgery.'>'"> Non-ablative lasers and other sources of
electromagnetic energy represent the new approaches to im-
prove photoaged skin. Since the degree of collagen remodeling
is not as high as seen with other techniques, that are more de-
structive and ablative, the non-ablative technique is appropriate
for the treatment of persons who aim at improving the quality
of their skin, with no downtime." The main indication for the
non-ablative fractional laser is mild to moderate photoaging, be-
cause the neocollagenesis with this technique is limited. Re-
moval of epidermal and superficial dermal pigmentation is a
second indication.” For decades, devices and peels were used
for facial rejuvenation and for the treatment of skin damage. In
the last few years, new laser systems were developed, including
ablative and non-ablative fractional, that can provide good results
with less side effects.!® Non-ablative rejuvenation uses laser to

229

improve the skin appearance and reduce the number of wrin-
kles, blemishes and scars by generating heat in the dermis, keep-
ing the epidermis intact. The fractional approach allows the skin
to recover much quicker than the non-fractional. This approach
reduces recovery time and the number of possible complications.
In most cases, multiple sessions are needed.!’

OBJECTIVE

The objective of the present study was to evaluate and
compare facial rejuvenation with non-ablative fractional laser
(LENA) 1340nm with a single pass and high energy to triple
pass and medium energy.

METHODS

For this clinical, prospective, single-center and compar-
ative study, 20 female patients, aged 40 to 70 years, Fitzpatrick
phototypes I to IV and Glocau’s aging index of moderate to
severe were recruited from the Dermatology Outpatient clin-
ic of the Faculdade de Medicina de Jundiai (SP). It was con-
ducted in accordance to the Helsinki Declaration and according
to the CNS Resolution n. 466/12 of the Anvisa, according to
Good Clinical Practice (Document of the Americas and ICH
E6: Good Clinical Practice). The patients were informed about
the objective, methodology, duration, advantages and clinical re-
strictions related to the study. The participants confirmed their
interest, signing a consent form. Technical documentation of this
study will be kept in file for five years.

Exclusion criteria were infection on the site to be treat-
ed, history of keloid scarring, known connective tissue or auto-
immune diseases Raynaud phenomenon or circulation changes,
pregnancy or lactation, presence of suspicious lesion for malig-
nancy on dermoscopy, history of allergy to anesthetics agents
and unrealistic expectations for the treatment.

All patients were prepared for the treatment with the ap-
plication of topical anesthetic with lidocaine 4%, 30 minutes
before the session. Fifteen patients had three laser sessions for
the face and other five patients, due to scheduling problems,
had two sessions, 4 weeks apart. The treatment platform used
was ETHEREA-MX® (VYDENCE Medica1®, S3o Carlos, SP,
Brazil), and its handpiece ProoDeep — non-ablative fraction-
al laser Nd:YAP (Neodimiun:Ytrium Aluminum Peroviskita)
of 1340nm. The right side of the face was treated with LFNA
1340nm with the fluence of 90mJ, pulse duration of 5’, 100mtz/
cm?, three passes and skin cooling with the device SIBERIAN
(VYDENCE Medical®, Sio Carlos, SP, Brazil) for comfort
during and after the procedure. The left side of the face was
treated with LFINA 1340nm with the fluence of 120m], pulse
duration of 5, 100mtz/cm?, single pass and cooling identical to
the other side of the face.

The patients received instructions to avoid topical agents
on the treated area for the duration of the study and to report
adverse cutaneous or systemic reaction after laser. They were
contacted between 6 and 24 months after the last session. Clin-
ical efficacy of the treatment was performed by three blinded
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dermatologists, through photographic analysis before and af-
ter the treatment. Besides analyzing the photographs, the re-
sults were evaluated with the device Visia. The parameters used
for the clinical evaluation before and after the treatment were:
blemishes, wrinkles and porphyrins.

After the procedure, the patients were advised to avoid
sun exposure and use sunscreen daily on the treated area, with a
large UVA and UVB protection spectrum (solar protection fac-
tor 50), until fully recovered. Besides, they were advised to avoid
contact with substances that could irritate ou sensitize the area
in the first week after the procedure.

The statistical analysis of the results was performed using
the software Grathpad Prism 7. Scores of 0 to 4 were created to
evaluate and grade the improvement, with 0 corresponding to the
category “None”, 1 to the category “Little”, 2 to the category
“Medium”, 3 to the category “Large” and 4 to the category “Ex-
cellent”. The quantitative variables were described by the mean
and standard deviation and compared by the Student T test for
matched samples. We considered the significance level of 5%.

RESULTS

The patients (n = 20) were assessed in a period of 6 to
24 months between the first treatment and the last clinical as-
sessment. Upon examination of the results of the photographi-
cal analysis (Figure 1), evaluated and quantified the parameters
blemishes, wrinkles and porphyrins, before and after the treat-
ment, with the device Visia, there was a statistically significant
improvement of the blemishes on the right side of the face (p
< 0.05 Student t test), wrinkles on the right and left sides (p <
0.05 Student t test). Regarding porphyrins, there was no statis-
tically significant improvement (p > 0.05, Student t test). The
photographic analysis demonstrated treatment efficacy and the
possibility of reaching a unique benefit in a short time. Figure 1
illustrates wrinkle improvement on both sides of the face.

Two months

after

FIGURE 1: Improvement in a 45-year-old patient, whose right side of the face
was treated with medium energy and 3 passes, and the left, with high ener-
gy and single pass
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In the evaluation of the percentage and statistical results
performed by the blinded dermatologists (A1,A2 and A3) (Table 1),
we observe the statistically significant clinical efficacy of the
wrinkle treatment tratamento by examiner 1 (Al). Regarding
the assessment of the other examiners, there was no statistically
significant difference between matched samples (p > 0.05).

Global rejuvenation (global appearance), analyzed in
percentages, showed that the variables “Large” and “Excellent”
were higher. In the subjective evaluation of the patients, 90%
(18/20 patients) demonstrated a higher satisfaction rate with the
treatment given. The level of satisfaction was evident after 30
days of the first reassessment, before the second session, with the
manifestation of interest to continue the treatment. The patients

TABLE 1: Percentage and statistical analysis of the
assessing dermatologist

Variables Right side Left side
Wrinkles
None 15% 5%
Little 45% 25%
Medium 65% 35%
Large 45% 20%
Excellent 30% 15%
Vessels
None 60% 40%
Little 35% 45%
Medium 5% 10%
Large 0% 0%
Excellent 0% 0%
Pigmented Lesion
None 0% 0%
Little 20% 25%
Medium 55% 55%
Large 25% 20%
Excellent 0% 0%
Global Appearance
None 0% 0%
Little 15% 15%
Medium 25% 45%
Large 45% 25%
Excellent 15% 15%

Data shown as percentages
Matched samples were compared by Student t test, considering significance level
of 5%

Statistically significant difference P>0.05 in the other variables analyzed
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reported improvement on the skin for up to 6 months after the
last session.

The side effects reported were erythema and edema im-
mediately after the session, with similar intensity on both sides
of the face, that disappeared spontaneously in the first 48 hours;
no other side effect was seen after that.

DISCUSSION

Innovative treatments for facial rejuvenation are in con-
stant evolution, in particular with the use of non-ablative laser.
However, no studies were published on its efficacy or the speci-
fications of Nd:YAP 1340nm laser for this indication.

Inevitable changes occur on the skin with chronologic
aging, including loss of elasticity, texture and color changes.'
The modification of the thickness of the dermis occur via bio-
chemical and structural changes in the collagen and elastic fi-
bers and in the ground substance, with reduction of the collagen
synthesis and increased degradation due to the elevation in the
levels of collagenase The elastic fibers are reduced in number

Macroscopic
ablation of
the epidermis Dermis
and part of the

dermis

Intact /
epidermis
and thermal

damage in

Dermis

the dermis

Explanation of the mechanism of action of multiple lasers."®

A: Conventional ablative laser (non-fractional): removes all epidermis and dermis.
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and diameter, and the amount of mucopolysaccharides in the
ground substance 1s also reduced, and of the hyaluronic acid in
particular, which influences negatively the skin turgor and also
on the deposition, direction and size of collagen fibers."

The market of non-surgical, energy-based facial rejuve-
nation techniques increased exponentially since lasers were first
used for this indication. The advance is this area lead to a wide
range of products that demand a great repertoire of knowledge
from the modern doctor.® Since the advent of high potency
pulsed ablative carbon dioxide laser for the reduction of wrin-
kles and treatment of photoaging in the mid-1990s, laser resur-
facing became the standard treatment for rejuvenation of facial
skin. In the beginning, this technique was popular. Even though
the results are impressive, the discomfort, the prolonged recovery
and the high risk for complications lead to patient dissatisfac-
tion and it became gradually less popular. Although this laser
continues to be the treatment of choice for the skin with severe
photoaging, the use of non-ablative laser also imporves lines and
wrinkles in mild to moderate aged skin, with a minimal risk of

C

Intact stratum
corneum and
zones of thermal
lesion on the Dermis
epidermis and

dermis

D

/

Microscopic
ablation of the
epidermis and
part of the
dermis

Dermis

B: Non-ablative laser: does not remove the epidermis and causes thermal damage in the dermis.

C: Non-ablative fractional resurfacing: spares the epidermis and generates rows of coagulation in the dermis.

D: Fractional ablative laser: forms rows of epidermal and dermal ablation.

Figure 2: Mechanism of action of multiple lasers

Surg Cosmet Dermatol 2017;9(3):228-33.




232 Campos VB, Jorddo JM, Romero V, Kalil CL

complications and without the downtime associated to ablative
laser techniques. With the advances in laser technology, multiple
non-ablative lasers for facial rejuvenation became available. The
results of the treatment with these devices were reported by var-
ious researchers.?"?

In the present study, high-energy 1340nm non-ablative
fractional laser with a single pass and medium energy with a
triple pass proved to be an effective treatment for facial rejuve-
nation. There was a slight overall improvement, with an obvious
global rejuvenation, not as dramatic as what is seen with ablative
laser treatment.>* None of the patients in this study reported
any side effect after 48 hours of treatment.

Non-ablative fractional laser rays generate rows of coag-
ulation in the skin, maintaining an intact, non-ablated epidermis
(Figure 2). In this row, there is a process of reconstitution of all
the area that was coagulated, from the dermis to the epider-
mis, after a few hours and with months’ duration. Collagen and
fractions of pigment and vessels that were coagulated are slowly
eliminated through the epidermis.” The penetration of the rays
varies depending on the fluence. The literature shows that the
higher the energy released, the deeper the action and the greater
the neocollagenesis, allowing for a modulation of the desired
result. In this study, the use of higher energies with a single pass
was not more effective in the reduction of wrinkles than the
treatment with medium energy and three passes.

Despite the fact that melanin and hemoglobin are not the
targets of this lasers, the ray row coagulates part of pigments and/
or vessels that are reached by it upon penetration in the skin.
Thus, even indirectly, there is removal of superficial epidermal

PARTICIPATION IN THE ARTICLE:

Valéria Barreto Campos:
Substantial contribution for study conception and de-
sign; Data analysis and interpretation. Approval of the
final version for publication.

Juliana Merheb Jordao:
Substantial contribution for study conception and de-

sign; Data collection and interpretation.

Surg Cosmet Dermatol 2017;9(3):228-33.

and dermal pigments and also of some smaller blood vessels.
There was no significant reduction of the vessels. Regarding
lentigos, the side treated with a triple pass and medium energy
had a higher reduction than the side treated with a single pass
and higher energies. This is the first study of the use of Nd:YAP
1340nm laser for facial rejuvenation, so more studies are needed
to compare with the efficacy of other well-established lasers.

CONCLUSION

Even with a small number of patients in this clinical
study, the treatment with 1340nm non-ablative fractional laser
with high energy and single pass versus medium energy and
three passes proved to be safe and effective for facial rejuvena-
tion, becoming an alternative for the face. The technique of tri-
ple pass and medium energy showed a better reduction in lenti-
gos than the single pass with higher energies; however, there was
no difference regarding the reduction of wrinkles with the two
techniques. An approach with the identification of the degree
of aging will certainly improve the efficacy of the treatment,
possibly achieving even better results. The proposed treatment
ended with satisfied patients, who had more beautiful skin and
a younger look. ®
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