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TRAUMATIC AND SURGICAL SCARS: SUCCESSFUL TREATMENT WITH A 1,565NM
ERBIUM-GLASS NAFL COMBINED WITH IPL
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Scars are a very common condition of the general population and can have a profound impact on the
psyche of the patient such as low self-esteem and feelings of psychosocial isolation. Various therapeutic
approaches have been proposed for improving the clinical appearance of scars. Fractional mode of
ablative and non-ablative lasers has become a novel strategy for the treatment of scars. A total of 43
patients (Fitzpatrick skin type II to IV), clinically diagnosed of surgical and post-traumatic scars from
January 2015 to December 2016, were treated. Each treatment comprised of several passes over the scars
with different devices, using a 1.565nm scanned erbium-doped fiber NAFL and an IPL. All patients noted
subjective improvement in cosmesis and functionality after treatment, also with a decreased pain and an
increased mobility on the underlying plans. Numerous therapeutic strategies for traumatic and surgical
scars have been suggested to date, but no consistent treatment modality has been established yet. In our
study, we have shown that there was a significant collagen remodelling with decrease of scar vascularity
and significant improvement of pliability of scar after combined treatment with non-ablative fractional
resurfacing and IPL resulting in a remarkable improvement in scar vascularity, pigmentation and height.

Scars are a very common condition that affect
approximately 4.5-16% of the general population
and depending on the degree of disfigurement, can
have a profound impact on the psyche of the patient
such as low self-esteem and feelings of psychosocial
isolation (1). Clinically, scars can impede the patient’s
range of motion, and can cause pain, dysesthesia,
and pruritus.

Various therapeutic approaches have been
proposed for improving the clinical appearance of
scars, including corticosteroids, hydrant creams,
different chemical acid peels, surgical revision,
microdermabrasion, silicone gel application,
pressure therapy, radiation and skin needling, with
different opinions on the results (2-10).

Technologies designed primarily for cosmetic

applications, such as fractional laser resurfacing and
laser hair reduction, have been adapted for consistent
functional enhancement.

Fractional mode of ablative and non-ablative
lasers has become a novel strategy for the treatment
of scars, and some authors have suggested that
treatment with fractional lasers for various scars,
such as postoperative, atrophic and acne scars, has
demonstrated to safely improve the appearance of
the scars (6).

Fractional treatment is achieved through a pattern
of microscopic thermal zones produced by the laser
beams at specific depths in the dermis. Fractional
photothermolysis stimulates the epidermal turnover
and dermal collagen remodeling (11).

Recently, non-ablative fractional laser and
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ablative 10.600 nm carbon dioxide fractional laser
have been suggested as successful approaches for
improving the appearance of scars (12-16).

A 1.565nm near-infrared, erbium-doped fiber
NAFL (Lumenis Ltd., Yokneam, Israel) that has
been cleared by the FDA for skin resurfacing and
coagulation of soft tissue was released in 2013. The
device delivers laser energy non-sequentially using
a sophisticated patent pending scanning algorithm.
Variations in microbeam distribution and clustering
of microthermal treatment zones due to multiple
passes of laser energy delivery, as seen with rolling
pattern handpieces, are thereby prevented (17).
An integrated, thermokinetically cooled sapphire
crystal treatment tip enhances epidermal protection
and reduces intraoperative discomfort. The
combination of non-sequential energy delivery and
contact cooling also limit the degree of dermal bulk
heating, minimizing the risk of post inflammatory
hyperpigmentation, bullae formation, and scarring.

As well described in Literature, IPL works on the
principles of laser and selective photothermolysis;
the light energy is absorbed by particular target
chromophore and then converted to heat energy,
which causes damage to the specific target area (18).

In the current study, we showed the effectiveness
of this novel 1.565nm scanned erbium-doped fiber
NAFL combined with IPL, for the treatment of
traumatic and surgical scars.

MATERIALS AND METHODS

Forty-three patients (Fitzpatrick skin type II to IV),
clinically diagnosed with surgical and post-traumatic
scars from January 2015 to December 2016, were treated.
Informed consents were obtained from all patients before
treatment.

This study included 17 males and 26 females
aged between 27- and 63-years-old; 14 patients had
Fitzpatrick skin type II, 25 had Fitzpatrick skin type III,
4 had Fitzpatrick skin type IV. Exclusion criteria were
photosensitivity, use of photosensitizing drugs and history
of keloid formation, active local or systemic infection,
use of botulinumtoxin A, chemical peels, dermal fillers in
areas to be treated within the previous 3 or 4 months and
use of isotretinoin or ablative laser to target areas within
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the past 12 months.

The clinical evaluation was objectively based on
clinical photography before treatment and one month
after last laser treatment session by means of clinical
improvement and patient satisfaction. Side effects and
complications were also recorded at each session.

The cosmetic improvement of the scars was evaluated
by the physician and the patients independently, using a
quartile grading scale; grade 0: no improvement, grade 1:
minimal improvement, grade 2: moderate improvement,
grade 3: marked improvement, grade 4: near-total
improvement. The patients were also asked to scale their
subjective satisfaction with the treatment on a quartile
grading scale; grade 0: no satisfaction, grade 1: little
satisfied, grade 2: somewhat satisfied, grade 3: satisfied,
grade 4: very satisfied.

Devices

The patients were treated with a non-ablative
fractional resurfacing (NAFR) module ‘(ResurFX) and
Intense Pulsed Light (IPL) for the M22 multi-application
platform (Lumenis Ltd., Yokneam, Israel).

The ResurFX system delivers pulsed near-infrared
laser light with a nominal wavelength of 1.565 nm via
a sapphire contact-cooled tip. At each impact, the laser
generates an array of focused microspots with a density
adjustable by the operator and varying from 50 to 500
p beams/cm. The practitioner can choose any of the six
different shapes (hexagon, circle, doughnut, square,
rectangle, or line), and scan sizes ranging from 5 to 18
mm, with energy of up to 70 mJ/ p spot.

The light spectrum, for IPL, ranges from 515 nm
to 755 nm. The light is absorbed by the chromophores
within the skin, principally the melanin in the pigmented
lesions, and hemoglobin with its derivates (oxy- and
deoxyhemoglobin) within the blood vessels. The
chromophores absorb different light wavelengths, and the
absorbed light is transformed into thermal energy, causing
damage to the chromophores and the lesions where they
are located.

Procedure

Half an hour before each treatment, a very thin layer
of an anesthetic cream containing 7% lidocaine and
7% tetracaine was applied to the right hemi-face. After
removal of the anesthetic cream, a careful disinfection
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of the area was performed. Each treatment comprised
several passes over the scars, each with a different setting
as follows.

At first, using the 1.565nm scanned erbium-doped
fiber NAFL, each scar was first treated using a small spot
size covering the whole extension of the scarring areas
(settings: 300 microspots/cm? with 40mJ/cm?). Then, it
runs a second pass on the entire area, including the healthy
surrounding areas, using a large spot size (settings: 200
microspots/cm? and 50 mJ/cm?). These treatment settings
were repeated at each of the first two/three treatment
sessions, in order to remodel the collagen, and to guide the
healing of the wounds. Subsequently, when the appearance
of the scar is improved, further two therapeutic sessions
will be performed to improve the redness resulting from
residual inflammation.

In the second step, two passes of IPL (590 nm /560
nm — 560 nm/515nm) are performed covering the whole
extension of the scarring areas, and then proceed with the
1.565nm scanned erbium-doped fiber NAFL, with the
same modes as previous treatments.

Immediately after each treatment, a water-based
emulsion containing triethanolamine was applied to the
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treated area, and the patients were requested to apply at
home the cream two times a day for a week to maintain
hydration of the skin and to apply a protective sunscreen
50+ three times a day throughout the treatment course.
The patients received a total of four/five treatments, with
a four weeks interval between each treatment. The start
of the treatment was 1 week after suture was removed for
patients with surgical scars, and as early as possible, after
the healing of the wounds, for post-traumatic scars.

Case 1

A 29-year-old male with Fitzpatrick skin phototype
I presented with extensive traumatic scars of the right
half of his face after a car accident six months prior. He
reported tarmac abrasions on his right cheek and forehead
and a wound on the right eyelid, which was sutured at
the emergency room. A hypertrophic scar remaine along
with impaired eyelid functionality. Over the course of the
months, he suffered from the aesthetics dissatisfaction and
the limited mobility in his right eyelid (Fig. 1).

The patient received 5 treatments, the first 3 sessions of
only 1.565nm scanned erbium-doped fiber NAFL, followed
by a further 2 sessions of 1.565nm scanned erbium-doped

Fig 1. Traumatic scar of the face. A 29-years-old male
with Fitzpatrick skin phototype III six months after car
accident.

Fig. 2. Patient after 5 treatments. The patient was
completely satisfied with significant improvement in both
texture and pigmentation.
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fiber NAFL combined with IPL (590nm - 560nm and
560nm — 515nm).

The treatments were well tolerated with mild, transient
erythema and edema lasting 5/7 days after each treatment.
The patient noted subjective improvement in cosmesis
and functionality after each treatment. He also reported
decreased pain and an increased mobility in his right eyelid
throughout the treatment.

After the first treatment, the patient was able to resume
working and a normal social life with minimal discomfort.
From an aesthetic point of view, the patient noted
significant subjective improvement in both texture and
pigmentation with each treatment. After two treatments,
the patient noted a 50% improvement in cosmesis and was
very pleased with his results. After the last treatment, the
patient was completely satisfied and agreed to perform two
maintenance sessions of resurfacing every year in order to
improve the appearance of his face further (Fig. 2).

Case 2
A 46-year-old female with Fitzpatrick skin phototype
II presented with scars of the upper arms bilaterally after

surgical brachioplasty one month prior. The patient began

Fig. 3. Surgical scars. A 46-years-old female with
Fitzpatrick skin phototype Il one month after brachioplasty
and one week after the removal of the sutures.
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laser scar treatment, to improve the aesthetic appearance,
after approximately 1 week from the removal of the suture
(Fig. 3).

The patient received 4 treatments, the first 2 sessions
of only 1.565nm scanned erbium-doped fiber NAFL,
followed by a further 2 sessions of 1.565nm scanned
erbium-doped fiber NAFL combined with IPL (590nm -
560nm and 560nm — 515nm).

The treatments were well tolerated with mild,
transient erythema and edema lasting 5/7 days after each
treatment. The patient noted subjective improvement in
cosmesis after each treatment; in fact, the patient noted
significant subjective improvement in both texture and
pigmentation with each treatment. After two treatments,
the patient noted a 60% improvement in cosmesis and was
very pleased with her results. After the last treatment, the
patient was completely satisfied and agreed to perform
two maintenance sessions of resurfacing ever year in
order to improve the appearance of her arms further (Fig.
4).

RESULTS

This study included 43 patients having surgical
and post-traumatic scars with a broad range of
atrophic and hypertrophic scars. The age of patients
varied from 27-63 years with a mean of 46.7 years.
The study included 17 males (39.5%) and 26 females
(60.5%).

There was remarkable improvement in scar
vascularity, pigmentation and height. All patients
noted subjective improvement in cosmesis and
functionality after treatment, also with a decreased
pain and an increased mobility on the underlying
plans. Clinical improvement assessment showed a
mean grade of 3.6 for physician evaluation and a
mean grade of 3.4 for patient evaluation. Patient’s
subjective satisfaction score was 3.3. No major
complications were reported.

DISCUSSION

Numerous therapeutic strategies for traumatic
and surgical scars have been suggested to date, but no
consistent treatment modality has been established
yet. From the numerous modalities used to improve



Journal of Biological Regulators & Homeostatic Agents

scars, more effective laser treatments continue to
emerge, becoming a popular therapeutic alternative.

Lasers such as the vasculature-targeting 595-nm
pulsed dye laser and the full-field ablative 10 600-nm
CO2 laser continue to be effectively integrated into
the treatment of various scar types. These modalities
are, however, somewhat limited in large traumatic
scars because of modest efficacy and excessive
thermal damage, respectively (19-22).

Treatment with pulsed dye laser is based on
selective photothermolysis, with hemoglobin serving
as the target chromophore. Moderate damage to
local blood vessels results in a remodeling response
that can help reduce scar erythema, pain, itch, and
prominence (23-28).

Although not technically a laser, IPL works on the
principles of laser, that is, selective photothermolysis,
light energy is absorbed by particular target
chromophore and then converted to heat energy,
which causes damage to the specific target area (18).

Though the exact mechanism is unknown, (29)
such laser-induced remodelling may be associated
with evidence of new dermal collagen formation.

Fig. 4. Surgical scars after 4 treatments. It highlighted a
significant improvement in both texture and pigmentation
with the resolution of the inflammatory state. The early
treatment with non-ablative fractional laser allowed the
collagen remodeling during the healing phase of the scars.
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A study by Goldberg showed histologic evidence
of new upper papillary dermal collagen formation,
associated to clinical improvement (30). Also Feng et
al., found increased activity of fibroblasts; increased
type-1 and type-III collagens; and decreased elastin
content, though the elastin fibres gets neatly
rearranged, thus, there was a morphological evidence
of clinical improvement(31).

The IPL today is also the most employed in
treatment of variety vascular lesion (29). Here the
IPL targeted on the chromophoreoxyhaemoglobin,
which is abundant in the blood vessels. When
activated, by IPL it causes photocoagulation of
vascular endothelium, leading to fibrosis < and
obliteration of the blood vessels (32), thus ensuring
improvement of the clinical condition.

Some of the most exciting recent advances in
scar treatment are associated with the emergence of
fractional photothermolysis in 2004 (7). Fractional
photothermolysis is a recently developed laser
technology that creates thousands of microscopic
columns of thermal damage in the epidermis and
dermis surrounded by islands of normal tissue,
limiting the amount of injury and resulting in rapid
epidermal repair. This involves the generation of
a pixelated pattern of narrow columns of thermal
injury (vaporization or coagulation of tissue) in the
treatment area, based on the heating of tissue water.
An early inflammatory response is followed by cell
proliferation, matrix metalloproteinases guided
turnover of extracellular proteins, and long-term
neocollagenesis and dermal remodeling (33-35).
As noted, fractional laser therapy is associated with
a relatively low rate of complications, especially
compared with full-field ablative devices.

In a study comparing the effect of ablative CO2
fractional laser with that of non-ablative 1.550
nm Erbium (ER), both modalities showed similar
improvements of scar; however, treatment with
the ablative CO2 fractional laser was considered
more painful than the treatment with the non-
ablative fractional laser, and resulted in more post-
inflammatory hyperpigmentation and longer post-
treatment erythema (36, 37).

Non-ablative fractional photothermolysis at
wavelengths of 1.565 nm has been found to be
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effective for the treatment of scars, but fractional
ablative laser has gained popularity in the last years
due to its potentially greater efficacy in the treatment
of both the dermal and epidermal components of scar
tissue.

In our study, we have shown that there was a
significant collagen remodelling with decrease of scar
vascularity and significant improvement of pliability
of scar after combiner treatment with non-ablative
fractional resurfacing and IPL. These were because
NAFL has its most effect in dermal remodeling while
the IPL reduces residual inflammation coagulating
the blood vessel and, furthermore, it may hasten the
collagen metabolism as described above.

CONCLUSION

This work demonstrates the efficacy of treating
traumatic and surgical scars using two different
laser technologies. The low invasiveness of the two
individual treatments allows us to associate them,
benefiting from their specific targets. The NAFL’s
main target is water; its application will result in
collagen remodeling. The IPL, with the wavelengths
used, has the primary target for melanin and
hemoglobin, its application will mainly result in the
reduction of inflammation and, secondly, in collagen
stimulation.

The combination of the two treatments in the
same session is well tolerated. Procedure pain was
reported as mild to'moderate in most subjects and
adverse events were generally limited to immediate
post-treatment trace-to-moderate erythema and
edema. The results achieved were remarkable
improvement in scar vascularity, pigmentation and
height.
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