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Introduction

Although scars may in some cases fade to some
degree, the majority of scars never disappear. If a
patient has some symptoms or unsightly lesions due to
their scar, they usually try to conceal or manage their
scar in one way or another. Recently, the mechanisms
underlying the wound healing process have been grad-
ually elucidated and medical or cosmetic procedures
for scars have been developed. The treatment of scars
has become more effective and good scar management
has developed well, On the other hand, the treatment
and management of scars cannot be accomplished
with only one laser device, and many kinds of laser or
non-laser devices are needed to achieve the total man-
agement of scars. We review the history of scar treat-
ment by lasers and then our treatment procedure of
scars will be introduced. 

History of laser treatment for scars and keloids 
In the 1980s, the argon laser and CO2 lasers were used

for the treatment of scars. 1-3) These lasers could flatten
the scar surface by vaporizing the scar tissue. Around
the same time, laser diode-based systems were also
applied for scars and keloids. 4-5) Irradiation of scars
with low incident levels of laser energy, such as diode
laser low level light therapy as advocated by Ohshiro
(LLLT) 6-7) could induce the decrease of symptoms,
such as pain and itchiness, and achieve the improve-
ment of appearance of scars through photobiomodula-
tory activities. In the 1990s, the tunable pulsed dye
laser (PDL) was applied, and many good clinical
results and basic studies were reported by researchers
such as Alster et al. 8-11) In PDL treatment, it is consid-
ered that the target of the PDL is the microvasculature
in scars and keloids, and selective destruction of blood
vessels in scars induces the improvement of the
appearance of scars through several photochemical
and other cascades. 12-15)

       In the 2000s, the long pulsed dye laser (LPDL)
was developed. Irradiation of tissues with different
LPDL pulse widths induced a number of different clini-
cal results. 16) Non-ablative fractional lasers (wave-
length 1550 nm, 1540 nm and so on) and ablative frac-
tional lasers (wavelength 2790 nm and 10600 nm) were
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introduced, and so many clinical results were reported
in the field of treatment of scars. 17-20)

       Now many kinds of laser technology are avail-
able for scar treatments, but no medical guidelines cur-
rently exist concerning the laser scar treatment and
management. Through our 40 years’ clinical experience
of laser treatment, we have established our original
treatment guidelines for scar treatment.

Laser scar management techniques
Scars never disappear histologically. It is necessary for
scar treatment to make the scars unnoticeable and to
manage the different symptoms associated with scars
in one way or another. We therefore named our laser
scar treatment strategy ‘laser scar management tech-
niques’.
       In laser scar management techniques, the follow-
ing two steps are important. The first step is to diag-
nose the characteristics of each scar as an individual
case, and the second step is to decide the prompt ther-
apeutic planning.

Diagnosis
Scars differ from one site to another, so we have to
diagnose them precisely. Table 1 shows the points
related to the therapeutic planning.

Therapeutic planning and procedures (Figure 1)
Scars have several characteristics and we have to
resolve the individual points sequentially. Figure 1
shows our basic therapeutic protocols for scars. 
       The color and appearance, including the aspect
and the properties of each scar, are the most important
points. At the beginning, we start by treating the color
of the scar, followed by treatment of the configuration. 
       For color treatment, the red color of the scar is

very important. Erythematous scars have at the very
least a mild degree of inflammation. So at first, to
reduce the acute or chronic inflammation, LLLT devices
and/or LPDL are applied. Along with the gradual
improvement of the inflammation, scars become soften
and flatten, concomitantly with a decrease in the major
symptoms such as itchiness and pain. If the scars
exhibit a brownish color/pigmentation, this is some-
what difficult to treat, because the aetiology which has
induced the color is different in each case. For the
temporary and secondary pigmented lesion, waiting for
6 months is the best approach. Using topical bleaching
agents (hydroquinone, retinoic acid and so on) and
moisturizing agents, the brown color can gradually be
bleached. If on the other hand, the brown color which
is not bleached by topical ointments within 6 months,
Q-switched lasers (Q-switched Ruby laser, Q-switched
Alexandrite laser and Q-switched Nd:YAG laser) are
applied. 
       Finally, the scar aspect and properties are treated
with the appropriate resurfacing laser device to make
the scars less noticeable, There are two resurfacing
procedures, one is fractional laser resurfacing, the other
is conventional ablative laser resurfacing (Figure 2).
Since 2000, various types of fractional laser devices
have been introduced. According to the treatment pur-
pose, non-ablative fractional laser resurfacing or abla-
tive fractional laser resurfacing can be selected. As the
scar aspect and properties are different in each case,
we must therefore select the appropriate resurfacing
laser device, or use different resurfacing lasers in turn.
This final step makes the scar surface flat, and
obscures the shape and appearance, resulting in a less
noticeable scar.
Laser Devices
Figure 3 shows the laser devices for scar management.

Case Presentation

We have selected 5 typical 5 cases using our laser scar
management techniques. 

Case1: Hypertrophic and planate scar (Figure 4)
A 25 y.o. female had suffered an injury to her face in a
traffic accident, and was bothered by the hypertrophic
and planate scar on her white lip. 15 months after
injury, she suffered from persistent pruritus. As there
was prolonged inflammation, at first, LLLT was applied
once a week. After 5 treatment sessions with 830 nm
diode laser LLLT, she became symptom-free. Next, for
the residual erythematous scar, the LPDL was utilized
once a month. 12 months after the start of treatment, a

Table 1: Diagnostic points of scar treatment



good appearance was obtained.

Case 2: Hypertrophic, planate and pigmented
scar (Figure 5)
A 19 y.o. female had received a chemical burn on her
right thigh. Twelve months after the injury, she suf-
fered from both the appearance of the scar and a
severe ache. As prolonged inflammation was causing
the persistent symptoms, we started 830 nm laser
diode LLLT twice a week. Within 1 month after the
start of treatment, the inflammation was reduced, and

the symptoms were improved. Concurrently the slight
pigmentation on the scar gradually disappeared. For
the erythematous and hypertrophic appearance of the
scar, LPDL was utilized once a month. Finally a good
appearance of the scar was obtained, and the patient
was free of any scar-related symptoms such as pain
and itching.

Case 3: Dermal pigmented, planate and rough
scar (Figure 6)
A 31 y.o. male had been injured on his cheek in an
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Figure 1: Therapeutic planning and procedures

Figure 2: Resurfacing procedures and therapeutic features



258

available at www.jstage.jst.go.jp/browse/islsmORIGINAL ARTICLES

T Ohshiro et al

Figure 3: Laser devices for scar treatment
Red: treatment for red color and symptoms due to acute inflammation

LPDL/PDL: long pulsed dye laser / pulsed dye laser LLLT devices: devices for low reactive level laser therapy
Yellow: treatment for brown color (pigmentation)

Q-Ruby: Q-switched ruby laser Q-Alex: Q-switched alexandrite laser
Q-Nd:YAG: Q-switched Nd:YAG laser ALEX: long pulsed alexandrite laser

Blue: treatment for appearance (aspect and property)

Figure 4: Hypertrophic and planate scar 15 months
after injury

(a) Pre-treatment  (b) Post-treatment
Treatment period: 12 months
Treatment procedures: LLLT 11 sessions

LPDL 8 sessions (8-12 J/cm2 10-
20 ms 7 mm Ø) 

(a) (b)

Figure 5: Hypertrophic, planate and pigmented scar
12 months after injury

(a) Pre-treatment  (b) Post-treatment
Treatment period: 12 months
Procedures: LLLT 21sessions

LPDL 7 sessions (12-14 J/cm2 10-20 ms 7 mm Ø)

(a) (b)
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accident. The inflammation was already reduced. There
were remnant particles in the dermis (traumatic tattoo),
and the skin surface was irregular. At first, the dermal
pigmentation was treated with a Q-switched Nd:YAG
laser, and next non-ablative fractional resurfacing was
performed on the surface of the scar every 1 month.
Within 12 months after starting treatment, the color and
texture of the scar surface had remarkably improved.

Case 4: Pigmented, planate and post-operative
burn scar (Figure 7)
A 53 y.o. male had a slightly pigmented and planate
scar on his forearm as a result of a severe burn in his
early childhood. One year before visiting our clinic,
scar revision was performed in another clinic. Slight
pigmentation along the linear scar and planate irregu-
lar burn scar were readily apparent, but otherwise the
scar was asymptomatic. At first, a long-pulsed alexan-
drite laser was used for the pigmented lesion, and non-
ablative fractional laser resurfacing was performed to
flatten the scar surface every 2 months. A good appear-
ance was achieved within 12 months after the start of
treatment.

Case 5: Erythematous planate and depressed
scars (Figure 8)
A 35 y.o. female had depressed scars due to varicella–
zoster infection on her face. The cheek scar was slight
reddish and had a depressed coin-like shape, and the
nasal scar was deeply depressed. LLLT and LPDL were
started to reduce the residual inflammation, and within
6 months the erythematous color had improved.
Fractional laser resurfacing was applied to both
depressed lesions to obscure the scar contours. The
depressed levels of both scar differed in degree, so a
different type of fractional laser was applied to each
lesion respectively. Excellent results were obtained
within 12 months. 
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Figure 6: Dermal pigmented, planate and rough scar 7
years after injury

(a) Pre-treatment  (b) Post-treatment
Treatment period: 12 months
Procedures: Q-Nd:YAG 3 session (8 J/cm2 .2 mm Ø)

Er:glass fractional laser 4 sessions (Fraxel 10-
14 mJ 125 MTZ 8 passes) 

Figure 7: Pigmented, planate and post-operative burn
scar 1 year after scar revision

(a) Pre-treatment  (b) Post-treatment
Treatment period: 12 months
Procedures: ALEX 3 sessions (16 J/cm2 20 ms 10 mm Ø)

Er:glass fractional laser 3 sessions (Fraxel
8-10 mJ 125 MTZ 8 passes)

Figure 8: Erythematous planate and depressed scars 1
year after injury

(a) Pre-treatment  (b) Post-treatment
Treatment period: 12 months
Procedures: LLLT 22 sessions

LPDL 5 sessions (cheek + nose)  (12 J/cm2
10-20 ms 7 mm Ø)
Er:glass fractional laser 4 sessions (cheek)
(Fraxel 20 mJ 125 MTZ 5 passes)
CO2 fractional laser 2 sessions (nose)
(UCO2 DeepFX 14 mJ 2 passes) 

(a) (b)

(a) (b)

(a) (b)
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Conclusion

There are several laser systems available that permit
successful treatment of various types of scars. Laser
scar management technique is optimized when individ-
ual patient and scar characteristics are thoroughly eval-

uated to determine the best course of treatment. As
laser technologies evolve and the mechanisms under-
pinning wound healing continue to be elucidated, new
technological indications will be identified, resulting in
more improved management of a wide range of
wounds and scars.
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