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ABSTRACT

Acne vulgaris, clinically classified as inflammatory
or non-inflammatory acne, is a chronic skin disease of
pilosebaceous units with multifactorial pathogenesis.
Although most prevalent among adolescents, acne
can also be present in children and adults. Due to
the large impact on quality of life, there is a great need
for effective and safe treatment of acne. Recently
several reports have described using light sources,
including lasers, as an alternative treatment.

To evaluate the effectiveness of long-pulsed 1064
nm Nd:YAG laser for acne treatment, we reported four
cases of successful acne treatment of different types.

The treatment was well tolerated by the patient
with mild pain described during the treatment. There
was no anesthesia or cold air needed to reduce the
pain. No reoccurrence of acne was observed. An
additional advantage of 1064 nm Nd:YAG acne
treatment is its potential to improve acne scars.

We can conclude that acne treatment with 1064 nm
Nd:YAG is a safe, effective and well-tolerated
treatment with long-term results and no side effects
reported.
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I. INTRODUCTION

Acne vulgaris is one of the most common chronic
skin diseases of pilosebaceous units with multifactorial
pathogenesis. Acne development is commonly
associated with excessive follicular keratinization,
leading to follicular plugs (comedones), androgen
related hyperplasia of the sebaceous glands and
increased sebum, colonization with Propionibacterium
acnes and inflammatory response. Clinically it can be
classified as inflammatory and non-inflammatory acne.
In non-inflammatory acne, comedones can be
observed, while inflaimmatory acne is associated with
papules, pustules and nodulocystic lesions causing
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atrophic or hypertrophic scars [1,2]. The most affected
areas with the greatest number of sebaceous glands are
the face, neck and upper torso.

Acne is most prevalent among adolescents and
young adults, affecting approximately 80% of people
between 11-30 years of age, however it is also
present in children and adults [3,4].

Due to the large impact on quality of life, acne is
no longer regarded simply as a physiological condition
or a cosmetic problem. There is a great need for safe
and effective treatments of acne. Large numbers of
local and systemic therapies are available for acne
treatments. Common oral or topical retinoids,
antibiotics or keratolytics are used but are
inconvenient, and side effects caused by these
conventional therapies prompted a search for more
acceptable treatments.

An increase in research regarding effective acne
treatments with different light sources, including
laser source treatment, has been detected recently
[5,6]. Although, there are numerous studies
describing the efficacy of 1064 nm Nd:YAG lasers
for the treatment of acne scars [7-9], there is little
known about their efficacy against acne infection
treatment [10-12].

In this paper, four cases of successful treatment of
acne vulgaris with long-pulsed 1064 nm Nd:YAG laser
have been reported.

II. CASES

a) Casel

A young female patient, age 17, presented with
mild acne vulgaris and multiple inflammatory papules
on the forehead, as seen in Fig. 1A.

A single treatment with Nd:YAG laser (XP Max,
Fotona) was performed at Laser Aesthetics Clinic in
Willmar, USA. A scanner with 6.0 mm spot size was
used with fluence set at 50 J/cm?2 14 ms pulse
duration and frequency 1.5 Hz. Eye protection was
provided by using stainless steel scleral shields. No
anesthesia or cold air cooling was needed.
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Significant reduction of acne was observed after
only one treatment with Nd:YAG laser (Fig. 1B). The
maintenance of acne reduction was monitored and
there was no sign of recurrence of acne even 5 years
after the treatment. No side effect was noticed
immediately or later after the treatment.

Figure 1: a) Mild acne vulgaris with multiple inflammatory
papules on the forehead before the treatment with 1064 nm
Nd:YAG laser. b) After only one session significant
reduction of acne vas detected.

b) Case 2

A teenage female patient, age 15, with several years
of unsuccessfully treated moderate acne came to Laser
Aesthetics Clinic in Willmar, USA. Before treatment
with Nd:YAG laser (XP Max, Fotona), the patient
changed 3 different physicians and 7 different
prescriptive medications with no significant results
noticed. A few papules and pustules were observed on
the cheeks (Fig. 2A) on the first visit at the clinic.

The patient was treated with Nd:YAG laser (XP
Max, Fotona) with 6.0 mm spot size and parameters
set at 50 J/cm? fluence, pulse duration 14 ms and
frequency 1.5 Hz. Eye protection was provided by
using stainless steel scleral shields. No anesthesia or
cold air cooling was needed.

With a single treatment, complete clearance with no
side effects was achieved (Fig. 2B). No reoccurrence
was reported 10 years after the treatment.

Figure 2: a) Acne vulgaris with papules and pustules on
cheeks after several years of unsuccessful treatment with
medications (before 1064 nm Nd:YAG treatment). b)
Complete clearance observed after a single laser treatment.

c) Case3

A male patient, age 23, with Fitzpatrick IV-V skin
type was guided to the Laser Aesthetics Clinic in
Willmar, USA with mild acne vulgaris visible on the
cheeks and neck (Fig. 3A).

A single-session Nd:YAG laser (XP Max, Fotona)
treatment with settings of 6 mm spot size (S11
Scanner), 40 J/cm? fluence, 14 ms pulsewidth and 1.5
Hz frequency was needed to completely clear papules
as seen in Fig. 3B. No topical anesthesia, or cooling,
was used before or during the treatment.

Complete clearance was observed. A 5-year follow
up was conducted with no reoccurrence detected.

Figure 3: a) Mild acne vulgaris visible on cheeks and neck
before long-pulsed 1064 nm Nd:YAG therapy. b) Complete
clearance after a single treatment with Nd:YAG.

d) Case 4
A young male patient, age 18, with moderate
inflammatory acne as well as acne scars visible on the

cheek and chin, was treated in Laser Aesthetics Clinic
with Nd:YAG laser (XP Max, Fotona).
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A single treatment with 6.0 mm spot size, fluence
set at 50 J/cm?, 14 ms pulse duration and 1.5 Hz
frequency was used. Stainless steel scleral shields were
used to protect the eyes from laser irradiation.
Treatment was well tolerated by the patient and there
was no anesthesia or cold air cooling needed.

Significant clearance of acne as well as acne scar
improvement with no side effect was observed after
the laser treatment.

Figure 4: a) Moderate inflammatory acne as well as acne
scars visible on the cheeks and chin before 1064 nm
Nd:YAG laser treatment. b) After only one treatment
session significant reduction of acne vulgaris was observed.

III. DISCUSSION

Laser therapies using various wavelengths were
considered in response to a need of alternative
treatment options. The laser treatments are based on
two mechanisms of action. Medical devices with blue
to red light as well as intensive pulsed light (IPL)
destroy  Propionibacterium — acnes by absorption of
endogenous porphyrins produced by P.acnes resulting
in a cytotoxic effect on the bacteria [13—15]. Since
these therapies do not target the sebaceous gland,
there is a high risk of recurrence due to repopulation
by P acnes. On the other hand, treatments with lasers in
the near infrared spectrum of light are based on
thermally damaging the sebaceous glands. Several near
infrared lasers such as 1320 nm, 1450 nm as well as
1540 nm lasers have been studied for acne vulgaris
treatment [16-20]. An additional advantage of using
infrared lasers for acne treatment is their potential to
improve scars developed as a result of inflaimmatory
acne vulgaris [9,21,22].

While there are numerous studies indicating the
effective use of 1064 nm Nd:YAG lasers for the acne
scar treatment [7-9], there is very little known about
efficacy against acne infection. Case reports by Ballin
and Winstanley reported an improvement of acne
vulgaris with low level 1064 nm Nd:YAG [10,11].

Another study performed by Chun et al. reported
improvement of severe pustular and cystic acne a
using combination of topical carbon lotion and Q-
switched 1064 nm Nd:YAG treatment [12].

The great potential of long-pulsed 1064 Nd:YAG
laser light is derived from its capability to penetrate
deep into the skin to thermally and selectively destroy
overactive sebaceous glands [23] and reduce acne
inflammation. In addition to its thermal penetration
effects, the 1064 nm Nd:YAG also accelerates the
healing process and stimulates collagen remodeling, an
important step in the long-term treatment of acne.
There are also a few reports about long-pulsed 1,064-
nm Nd:YAG laser increasing the dermal collagen in
association with the increased expression of
transforming growth factor beta TGF-§ [24,25].

In our case report study, we demonstrated the use
of long-pulsed 1064 nm Nd:YAG in the successful
treatment of acne vulgaris. Four patients with different
types of acne vulgaris were treated. A single session
was sufficient to treat mild to moderate acne vulgatis.
In Case 4 the reduction of acne scars was also
observed (Fig 4b), which represents additional
advantage of this treatment. All patients have tolerated
the treatments well, with only mild pain described
during the treatment, so there was no anesthesia or
cold air needed for pain reduction. Except for mild
erythema, detected immediately post-treatment and
disappeared within one day, there were no adverse
effects observed. This is also the first study describing
long-term improvement of acne vulgaris with 1064 nm
Nd:YAG laser. In a few years follow-up, no
reoccurrence of acne was reported.

Based on the four cases described in this study, we
can conclude that acne treatment with long-pulsed
1064 nm Nd:YAG is a safe, effective and well-
tolerated treatment with long-term results and no side
effects reported.
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