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ABSTRACT

Background: Postinflammatory erythema occur as a result of inflammatory acne.
Some acne erythema lesions may improve with time, but the persistent erythema.
Currently, Target of treatment to reduce vascular include the pulsed dye laser (PDL) and
intense pulsed light devices also have been approved for safety in human. To
date there are no published studies that compare clinical efficacy about postinflammatory

erythema from acne vulgaris between this two treatments.

Obijectives: To compare the clinical improvement of postinflammatory erythema
from acne vulgaris, side effect and satisfaction of the Pulsed dye laser: 595 nm with

those of Intense pulsed light device in treatment of postinflammatory erythema.

Materials and methods: In randomized split-face controlled trial, 20 Thai subjects
with with postinflammatory erythema from acne vulgaris on both sides of the cheeks,
Fitzpatrick skin types 111 to VV were enrolled. All subjects received treatment with both
device. Half of the patient’s face was treated with the pulsed dye laser (PDL): 595
nm device (V-beam Pecfecta laser®) and another half with the intense pulsed light (IPL)

device (Quantum SR®) were randomly assigned to the treatment. The treatments were
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performed once a month for three months. Photographic by VISIA® was done before

treatment and four weeks after each treatment (on weeks 4, 8 and 12).

Measurements of erythema from erythema index by Mexameter at four weeks
after each treatment. The was measured same sites on three selected acne erythema
lesions at baseline and 4 weeks after each treatment. Clinical improvement of
postinflammatory erythema and postinflammatory erythema lesion counts was
independently evaluated by two masked dermatologists. Patients were asked to evaluate
their satisfaction score and choose the preferred each device. Adverse events were

recorded

Results: The mean reduction of postinflammatory erythema lesion counts and the
mean reduction of erythema index after completing both devices treatments with
statistical significance. The result showed no statistically significant difference of the
erythema index and postinflammatory lesion counts in two groups. Clinical improvement
grading by two independently dermatologists showed better at PDL treated side than IPL
treated side with statistically significant differences. There was no statistical significance
in the difference between the numbers of patients who preferred each device and patient
satisfaction scores. The pain score of pulsed dyelaser:595 nm device was higher than
intense pulsed light device and the durational of facial edema (hrs) in the pulsed
dyelaser: 595 nm (Vbeam) was longer than the intense pulsed light device. One case
with skin type V of postinflammatory hyperpigmentation after treat with intense pulsed

light device was reported.

Conclusions: Both intense pulsed light device (Quantum SR®), and the pulsed
dye laser: 595 nm device (V-beam laser®; Candela Laser Corporation) are safe and
effective treatment modality for the treatment of postinflammatory erythema from acne
vulgaris in patients with Fitzpatrick Skin Types 1l to V. Most of the patients were very

satisfied with the result of treatment. Both devices have similar effectiveness for
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postinflammatory erythema from acne vulgaris treatment. Although there were some
differences regarding side effects from both devices, they were mild and transient.

Keywords: Postinflammatory erythema from acne vulgaris/Pulsed dye laser: 595 nm

/Intense pulsed light
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CHAPTER 1

INTRODUCTION

1.1 Background

Acne is a chronic and multifactorial skin condition affecting about 80% of
persons aged 11 to 30 years, the majority of whom are adolescents (Shamban & Narurkar,
2009) Acne lesions occur in the pilosebaceous unit resulting from four factors involved in
acne are increased sebum production, Abnormal desquamation of keratinocytes, the
presence of Propionibacterium acnes, and inflammation (Ramanathan & Hebert, 2011).
Most inflammatory acne lesions can result in postinflammatory erythema because
blood vessels may become permanently dilated as part of a wound healing response at the
sites of focal inflammation. Some lesion is perceived as areas of persistent redness. Acne
patients usually complain of troublesome persistent erythema after acute inflammation
has been reduced by treatment. Postinflammatory erythema consists of telangiectasia and
erythematous papules, without a comedone, which occur as a result of inflammatory acne
Some acne erythema lesions may improve with time, but the persistent erythema (Yoon,
Lee, Kim, Park & Youn, 2008). Deeper and highly concentrated capillaries create a dull
red skin surface appearance, whereas superficial and less concentrated blood vessels
make the scar appear bright red. Take months to years to resolve. There are many options
for postinflammatory erythema treatment, pink to red colour of lesion are related
to capillaries dilatation therefore target of treatment to reduce vascular such as topical
vasoconstrict, lasers and light sources that used to reduce the red coloration of
postinflammatory erythema include the pulsed dye laser (PDL), the potassium-
titanylphosphate (KTP) laser, intense pulsed light (IPL), and theneodymium: yttrium-
aluminum-garnet (Nd: YAG) laser. Usually, 3 to 4 or more treatments are required, at
approximately 1-month intervals (Rao, 2011). Fractional photothermolysis creates

hundreds of microthermal treatment zones (MTZs) while sparing the surrounding



tissue.Report marked improvement of postinflammatory erythema in two patients after
one treatment session with fractional photothermolysis (Glaich, Goldberg, Friedman,
& Friedman, 2007)

This is best treated with a vascular-target laser such as pulsed dye laser. The
potassium-titanylphosphate (KTP) laser, intense pulsed light (IPL), and theneodymium:
yttrium- aluminum-garnet (Nd: YAG) laser

Lasers differ from non-laser light sources in that they emit minimally divergent,
coherent light that can be focused to a small area of tissue to provide very high
irradiances. Pulsed-dye lasers (PDLs) emit visible light that is mainly absorbed by
oxyhaemaglobin, so high irradiation energy densities (fluences) are used to treat vascular
lesions such as port wine stains.Whereas high fluences ablate small blood vessels and
cause purpura, lower non-ablative fluences do not.

Some study shows the improvement of postinflammatory erythema by long-
pulsed 595-nm pulsed-dye laser treatment. Patients demonstrated reductions in acne
erythema lesion counts. This postinflammatory erythema lesion counts to a 24.9%
reduction after the first treatment and a total decrease of 57.6% after the second treatment
with minimal discomfort (Yoon et al., 2008) and the 585-nm pulsed dye laser (PDL)
(Alster & McMeekin, 1996) can significantly improve the clinical appearance of
postinflammatory erythema or hypertrophic facial acne scars after one or two treatments.

Intense pulsed light (IPL) devices are not true lasers. Instead, noncoherent light of
multiple wavelengths (approximately 500-1200 nm) is released by a flashlamp within the
device. IPLdevices have the ability to target pigment, erythema, and telangiectasia via a
variety of wavelengths but poor specificity compare with true lasers. Purpura is rare with
IPL treatment (Rao, 2011) .Many studies show IPL can improve inflammatory acne
vulgaris. One study (Yeung et al., 2007) show significant reduction of non- inflammatory
lesions was observed in IPL groups (43%) after treatment and some studies (Sami, Attia
& Badawi, 2008) shows the percent reduction in acne lesions was 41.7% by IPL. Few
studies (Chang et al., 2007) shows improve postinflammatory erythema of 63% were
good or excellent on the laser-treated side compared to 33% on the untreated side with

minimal down time
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or purpura. This study, Therefore is conducted to compare the clinical efficacy and side
effects of the pulsed-dye laser with those of the intense pulsed light .The pulsed-dye
laser and the intense pulsed light has the similar basic principle of IPL devices is the
selective thermal damage of the target structure used for treatment of postinflammatory

erythema from acne vulgaris.

1.2 Objective

To compare the clinical improvement of postinflammatory erythema from acne
vulgaris, side effect and satisfaction of the Pulsed dye laser: 595 nm with those of

Intense pulsed light device in treatment of postinflammatory erythema.

1.3 Research Hypothesis

The Pulsed dye laser: 595 nm has higher effectiveness and lower side effect than

the Intense pulsed light for the treatment of postinflammatory erythema.

1.4 The Scope of Research

Twenty patients with postinflammatory erythema. On both sides of the face both
males and females, ages 18-55, were randomly assigned to the treatment with the Pulsed
dye laser: 595 nm device and the intense pulsed light on each half of the face. The
treatments were performed once a month for three months at Mae Fah Luang University
Hospital, Bangkok. Photographic documentation using identical camera setting, patient
positioning and environmental light by VISIA® Complexion Analysis System was done
before treatment and four weeks after each treatment. Measurements of erythema with
Mexameter were used to quantitatively evaluate erythema reductions four weeks after
each treatment. The erythema index was measured on three selected acne erythema
lesions at baseline and 4 weeks after each treatment. Same sites at each of the three visits

and then calculated the average erythema index .Clinical improvement of postinflammatory



erythema and postinflammatory erythema lesion counts was independently evaluated
by two masked dermatologists. Patients were asked to evaluate their satisfaction score
and choose the preferred each device.

1.5 Conceptual Framework

After occurring of inflamed acnes, in wound healing process, Dilatation of blood
vessels is part of the skin’s normal healing response to dermal injury. Increased amounts
of red blood cells within areas of dilated blood vessels give the skin surface above this
area a varying degree of skin surface redness. Postinflammatory erythema may be self
limited but can take months to years to resolve. According to the theory of selective
photothermolysis, pulsed dye laser: 595 nm device and intense pulsed light device both
have the same chromophore as haemoglobin and the vessel wall is target. So both devices

can improve postinflammatory erythema.
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Figure 1.1 Conceptual Frameworks

1.6 Operational Definition

1.6.1 Postinflammatory erythema is common sequelae of inflammatory acne
vulgaris. Lesion may appear red from angiogenesis beneath the skin’s surface (Dierickx,
Goldman & Fitzpatrick, 1995). Dilatation of blood vessels is part of the skin’s normal
healing response to dermal injury. Postinflammatory erythema may be selflimited but can

take months to years to resolve.



1.6.2 Pulsed dye laser (PDL): 595 nm: produce light at a wavelength that is
absorbed by haemoglobin, causing a selective photothermolysis to the dermis. So Pulsed
dye laser is effective for treatment of vascular lesions. Minimal downtime after treatment

but can have purpura about 7-14 days after treatment.

1.6.3 Intense pulsed lights (IPL) describe the use of intense pulses of non-
coherent light distributed over a range of wavelengths from 500 nm to 1200 nm. Selective
photothermolysis is the basic principle of Intense Pulsed Light treatment. The most
common chromophores encountered in the skin are: hemoglobin, melanin, water and
foreign pigmented tattoos. The main target structures for Intense Pulsed Light treatment
are melanin and blood vessels. So intense pulsed light can improve postinflammatory

erythema from acne vulgaris.

1.6.4 Fitzpatrick skin phototype Data derived from Fitzpatrick-skin color types
(Fitzpatrick, 1988)

Skin type Skin color Susceptibility to sun burn Susceptibility to
skin cancer
Type | Blond or red hair (freckles, Always burns easily; High
fair skin, blue eyes) never tans
Type Il Blond or red hair (freckles, Usually burns easily; High
fair skin, blue eyes) tans with difficulty
Type III Darker Caucasian, light Asian Burns moderately; Low
tans gradually
Type IV Mediterranean, Hispanic, Asian Rarely burns; Low
always tans well
Type V Latin, light-skinned black, Very rarely burns; tans very Very low
Indian easily; dark skin tone
Type VI Dark-skinned black Never burns; very dark Very low
skin tone

Figure 1.2 Fitzpatrick-skin color types


http://en.wikipedia.org/wiki/Pulse_(physics)
http://en.wikipedia.org/wiki/Coherent_light
http://en.wikipedia.org/wiki/Wavelength

1.7 Limitation of the Study

1.7.1 The population of the experimental group is small.
1.7.2 Limitation in term of the duration of the study.



CHAPTER 2

LITERATURE REVIEW

Acne lesions happen in the pilosebaceous unit. Pathogenesis of acne is caused by
four

Factors; increased sebum production, abnormal desquamation of keratinocytes,
the presence of Propionibacterium acnes and inflammation. Initialy when the
microcomedone enlarges, it becomes either an open comedone with a widely dilated
orifice (blackhead) or a closed comedone (whitehead). The black color reflects the
oxidation of melanin within the open orifice not an absence of hygiene. This condition is
called comedonal acne. Inflammatory acne is characterized by erythematous papules,
pustules (less than 5mm in diameter) and nodules (more than 5mm in diameter)
(Ramanathan & Hebert, 2011). Most inflammatory acne lesions can result in
postinflammatory erythema because blood vessels may become permanently dilated as
part of a wound healing response at the sites of focal inflammation. Some lesions are
perceived as areas of persistent redness. Dilatation of blood vessels are part of the skin’s
normal healing responses to dermal injury, designed to provide oxygen, chemical factors,
and nutrients necessary for the skin to adequate recover from the injury. A red blood cells
contains hemoglobin, which is red in color. Increased amounts of red blood cells in an
area of dilated blood vessels gives the skin surface above this area a varying degree of
skin surface redness. Deeper, highly concentrated capillaries create a dull red skin surface
appearance, whereas superficial and less concentrated blood vessels make the scar appear
bright red. Postinflammatory erythema may be self-limited but can take months to years
to resolve (Rao, 2011). Postinflammatory erythema is common in acne patients; no
satisfactory medical or surgical treatment is available for this condition. Postinflammatory
erythema is cosmetically unacceptable, and can lead to frustration and psychological
distress (Yoon et al., 2008).



2.1 Pathogenesis of Postinflammatory Erythema

Postinflammatory erythema is the result of dilated capillaries beneath the skins
surface. The intensity of the erythema depends on;
1. The concentration of blood vessels inside the scar
2. The average caliber or lumen size of the blood vessels at the site
3. The distance of the blood vessels from the skin surface (ie, depth).
Bright erythema within scars is suggestive of vessels that are not concentrated,
have a relatively small diameter lumen, and are in the superficial dermis (relatively
close to the skin surface). Dull erythema is typically seen in scars where blood vessels
are concentrated, deep and large caliber. These clinical signs may be useful in
selecting appropriate treatment modalities to normalize erythema (Rao, 2011)

Source Yoon et al. (2008)

Figure 2.1 Physical finding of postinflammatory erythema from acne vulgaris
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2.2 Treatment of Postinflammatory Erythema

There are many options for postinflammatory erythema treatment (Rao, 2011)

2.2.1 Topical vasoconstrictors like Brimonidine tartrate. It usually used in
rosacea lesion but not popular for postinflammatory erythema.

2.2.2 Vascular-Targeting Laser Treatment

Laser (Patil & Dhami, 2008)

Laser is an acronym for “Light Amplification by Stimulated Emission of
Radiation.” Stimulated emission is based on Einstein’s quantum theory of radiation.
Laser has 4 properties (Nelson & Lask, 2011).

1. It is monochromatic, meaning that it’s of 1 specific wavelength.

2. Itis collimated, meaning that the rays of light are parallel.

3. It’s coherent, meaning that the rays of light are in phase with each other.
4. It is of high intensity.

These properties allow lasers to produce a single high intensity wavelength,
which can be focused and targeted accurately, and to specifically target tissue while
sparing surrounding structures, producing a predictable clinical end point.

Terminology (Patil & Dhami, 2008)

Fluence: Fluence is the energy delivered per unit of area. It is measured in J/cm2.

Pulse duration: The pulse duration determines how long the tissue is exposed to
the laser energy. Longer pulse duration allow the skin to heat up slower and is safer for
darker skin tones.

Spot size (spot diameter): Spot size will determine the area to be treated. Lasers
vary widely on the spot sizes available for use. Spot sizes determine the depths of
penetration. The larger the spot size deeper is the penetration.

Wavelength: The distance between the two subsequent peaks or troughs of a light
wave. Usually it’s expressed in nm (nanometer)

Chromophore: Chromophore is a material, present either endogenous in the
tissues or exogenous which absorbs particular wavelengths depending on its absorption

coefficient. In skin, there are 3 main chromophores: melanin, hemoglobin, and water.
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Exogenous compounds like different colors of tattoo ink also act as chromophores. These
chromophores absorb certain wavelength of light, which results in heat produced in the
targeted tissue through transfer of energy. It’s possible to target a specific chromophore
by selecting a wavelength that is absorbed by that chromophore, with minimal absorption
by other competing chromophores (Anderson & Parrish, 1983). For example, hemoglobin
has a relative absorption peak at approximately 595 nm, which is the wavelength of
PDLs. Thus, PDLs are used to specifically target hemoglobin and vascular structures,
while attempting to spare competing chromophores such as melanin and water.

Target: The target tissue for tissue damage such as target of hair removal is hair
follicle.

TRT (Thermal Relaxation Time): is defined as the time required by an object to
cool down to 50% of the initial temperature achieved. The TRT is related to the size of
the target. As a general rule, larger the chromophore, longer is the TRT as large objects
take long time to cool.

In 1983, Anderson and Parrish described the theory of selective photothermolysis,
which has revolutionized laser therapy by explaining a method of producing localized
tissue damage sparing the surrounding tissues (Anderson & Parrish, 1983). The basic
concept is that by using a laser with a preferentially absorbed wavelength, adequate
fluence, and pulse duration relatively equal to or less than the thermal relaxation time. So,
by understanding the importance of the 3 main parameters, it is possible to use selective
photothermolysis to target specific tissue components while avoiding damage to

surrounding, unintended targets.


http://click.thesaurus.com/click/nn1ov4?clksite=thes&clkpage=the&clkld=0&clkorgn=0&clkord=0&clkmod=1clk&clkitem=relatively&clkdest=http%3A%2F%2Fthesaurus.com%2Fbrowse%2Frelatively
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Figure 2.2 Hemoglobin and melanin absorption curves with the superimposition of

various lasers with their output wavelengths.

The currant clinical applications in skin conditions and cosmetology which most
concern a plastic surgeon can be grossly divided into following 5 categories (Patil &
Dhami, 2008):

1. Unwanted hairs

2. Vascular lesions, acne and scars

3. Pigmented lesions and tattoo

4. Skin rejuvenation by ablative and non ablative laser resurfacing

5. Leg veins and varicose vein

2.2.2.1 Pulsed dye laser (PDL): 585,595 nm

The PDL is indicated for postinflammatory erythema that has superficial
blood vessel dilatation, flat red scars respond better than elevated ones. Although
nonpurpuric settings can reduce erythema, more treatments are usually required to
achieve the same effects seen with purpuric parameters. PDL treatments can be safely
performed on all skin types (with additional caution encouraged in darker-skinned

individuals) and over hair-bearing areas without fear of follicular destruction.
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Dynamic cooling in the form of forced air or cryogen spray can be used to improve
tolerability of laser treatment but may reduce efficacy by diminishing
photocoagulation of blood vessels. With PDL treatment of postinflammatory
erythema, purpura is advocated as an endpoint.

Purpura is the clinical sign of extravasated red blood cells indicating
immediate vascular Photocoagulation. Usually in healthy individuals, purpura lasts a
maximum of 7 to 10 days and resolves without sequelae. When using PDL, purpura
can be achieved by using large spot sizes (7 to 10 mm), short pulse durations (less
than 3 ms), and high fluences (greater than 6 J/cm2) with minimal dynamic cooling.
PDL is safe to use on ethnic skin with minimal postinflammatory hyperpigmentation,
even at purpuric settings (Rao, 2011).

1. Pulsed dye laser (PDL): 585,595 nm for treating postinflammatory
erythema from acne vulgaris

There have been many studies about the efficacy of the pulsed
dye laser:

585, 595 nm for the treatment postinflammatory erythema (Dierickx et al.,
1995; Alster & Mcmeekin, 1996; Yoon et al., 2008). Alster and Mcmeekin (1996)
investigated the efficacy of the pulsed dye laser (585 nm flashlamp-pumped pulsed dye
laser, average fluence, 6.5 J/cm2; range, 6.0 to 7.0 JJcm2; 7 mm spot size) in treating
erythematous or hypertrophic acne scarring in twenty-two patients. Erythema
measurements were much lower than those obtained at baseline after one or two laser
treatments. Yoon et al. (2008) researched the ability of the pulsed dye laser with
integrated dynamic cooling device (V-beam laser);

Candela Laser Corporation (Wayland, MA, USA) in treatment
postinflammatory erythema from acne vulgaris and Fitzpatrick skin phototypes HI-IV in
twenty patients. Cryogenic cooling set at 30 ms with a 10-ms delay. Treatments were
performed using the following parameters: wavelength 595 nm, spot size 7 mm, pulse
duration10 ms and fluence 9.5-11 J/cm?. Measurement erythema by Mexameter (MX18:
Courage+Khazaka Electronic GmbH, Ko™ In, Germany). All patients received two
treatment sessions with 4-week intervals. A total of 90% of postinflammatory erythema
patients achieved clinical improvements. Lesion counts decreased 24.9% after the first

treatment and by 57.6% (versus baseline) after the second treatment. Significant
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improvements were also seen in erythema indexes after each treatment. Treatment-related
pain was well-tolerated and adverse effects were limited to transient erythema and edema
at treatment sites which in most patients resolved within 24 hours.
2. Side effect from pulse dye laser

1) Purpura causes adjusted parameter, fluence more than 7 J/cm?
and pulse duration less than 10 ms. This effect can be reduced by using pulsed dye
laser with the Dynamic Cooling Device set spray on time about 20-40 msec and spray
off time about 20-30 msec.

2) Transient erythema and edema most common occur resolved
within 1-3 days.

3) Hyperpigmentation or hypopigmentation .This side effects can
occur especially in darker skin types 111-VI

4) Blisters can occur with setting high fluence or short pulse
duration.

2.2.2.2 Potassium titanyl phosphate or KTP laser (Rao, 2011)

The KTP laser, known as a frequency-doubled Nd: YAG laser, has an output
wavelength of 532 nm, which has a high target specificity for the first peak of the
oxyhemoglobin absorption curve. As such, the KTP laser is ideal for erythema where the
causative dilated capillaries are superficial. Erythema caused by deeper vessels has
limited improvement with the KTP laser, the penetrative depth of which is confined to the
papillary dermis of the skin. Generally,

KTP lasers cause only mild, if any, purpura. Like PDL, the KTP laser is safe
to use on ethnic skin with minimal postinflammatory hyperpigmentation. The KTP laser
is especially successful for postinflammatory erythema with spot sizes of 4 mm to 5 mm,
pulse durations of 20 ms to 30 ms, and fluences of 6 J/cm? to 9 J/cm?

2.2.2.3 Nd: YAG laser (Rao, 2011)

Nd: YAG lasers might be useful in treating deep erythema of postinflammatory
hyperpigmentation due to dilated blood vessels within the deep dermis. Purpura is rare
with Nd: YAG laser treatment and, in general, darker skin types can be treated safely.
Usually for the postinflammatory hyperpigmentation, however, Nd: YAG lasers penetrate
the skin well-beyond the target depth of the superficial vessels in question. To achieve

success in reducing superficial erythema, new microsecond-pulsed Nd: YAG lasers have
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shown good results by bulk heating the papillary dermis through small spot size (5 mm),
a short pulse duration (0.3 ms), low fluence (14 J/cm2), and quick (5-10 Hz) repeated
laser bursts. Within these parameters, temperature increases in the superficial dermis not
only cause reduction in erythema but also stimulate collagen production without inducing

injury to surrounding tissue. This laser may be used for any skin type.

2.2.3 Intense pulsed light (IPL)

Intense pulsed light (IPL) systems are high-intensity pulsed sources that emit
polychromatic light in broad wavelength spectrum. The xenon flash lamp is a gas-
discharged and high-intensity lamp filled with xenon gas that produces bright light when
an electrical current passes through the gas. The light is filtered by different means to
select wavelengths anywhere from the blue/UV through the far IR. However, the most
common systems emit radiations between 400 andl, 200 nm, with cut on and cutoff
wavelengths depending upon the indications to be treated. Cutoff filters are placed over
the window of the optical treatment head or are imbedded into the quartz or sapphire light
guides to eliminate wavelengths less than the filter. Although some IPL devices have one
or two cutoff filters, available cutoff filters are 515, 550, 560, 570, 590, 615, 645, 690,
and 755 nm. Finally, to allow optimal transmission of light by decreasing the index
refraction of light to the skin and promoting a “heat-sink” effect, filter crystals are
optically coupled to the skin with various thicknesses of a transparent water-based gel
(Goldman, Weiss & Weiss, 2005).
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Output, Spot Sizes, Fluence

Manufacturer Brand Name nm mm (maximum)
Lumenis Photoderm VL/PL 515-1,200 4 %8, 90 J/cm?

Epilight 590-1,200 8 35,10 x 45

Multilight HR 515-1,200

Vasculight HR 515-1,200 and 1,064 laser

Quantum SR 560-1,200

Quantum HR 560-1,200 and

Vasculight-SR 1,064 laser 90 J/em?

Lumenis One 515-1,200 20x 50
Energis Technology Energis Elite IPL 600-950 10 % 50 19 J/em?
Danish Dermatologic Ellipse Wavelength 10 x 48 22 Jlem?

Development AJS, 400-950 Footprint
(spot size) @8

Medical Bio Care OmniLight FPL 515-920 45)
OptoGenesis EpiCool-Platinum 525-1,100 60
Primary Tech SpectraPulse 510-1,200 10-20)
Syneron Aurora DS 580-980 10-30 J/em?
Palomar Starlux Y 525-1,200 15)

G 500-670/870-1,400 30)
Alderm Prolite 550-900 10 % 20 and 10-50)

20 x 25

Source Goldman et al. (2005)

Figure 2.3 Manufacturers and Brand Names of Intense Pulsed Light Devices

In 1995 the first IPL device obtained United States Food and Drug Administration

(FDA) clearance for

treatment of

lower

extremity telangiectasias.

Selective

photothermolysis is the basic principle of Intense Pulsed Light treatment. It consists of
matching a specific wavelength and pulse duration to obtain optimal effects on a target
tissue with minimal effect on the surrounding tissues. The structures of the tissues that
absorb the photons are known as chromophores. They have varying wavelengths of
absorption. The most common chromophores in the skin are: hemoglobin, melanin, water
and foreign pigmented tattoos. The best target structures for intense pulsed light treatment
are melanin and blood vessels. The fluence delivered to the chromophores must be high
enough to destroy them. The pulse durations of IPL are technically restricted to the
millisecond range and should be lower than the thermal relaxation time of the target
structure so that the surrounding tissue will not be damaged. IPL can target

oxyhemoglobin (predominantly found in clinically red lesions), deoxygenated
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hemoglobin (predominantly in blue lesions), and methemoglobin, with absorption peak
wavelengths of 418, 542, and 577nm (Anderson & Parrish, 1983). Bright red lesions
(oxyhemoglobulin) are better treated with 515 to 590 nm filters. Blue lesions
(deoxyhemoglobulin) should be treated with 590 nm or higher filters and darker skin
types should be treated with the highest filter available, double pulses, accompanied by
increasing delay times between pulses (typically 20-40 milliseconds) to allow for
increased skin thermal relaxation times (Goldman et al., 2005).
2.2.3.1 Indications for IPL Treatments (Goldberg, 2012)
1. Removing hair
2. Pigmented lesions and dyschromia such as Ephelides, senile, and solar
lentigines, freckles (superficial pigmentation), nevus spilus
3. Vascular lesions including cavernous hemangiomas, venous and
capillary malformations, facial and leg telangiectasias, poikiloderma of Civatte, port wine
stains and cherry angiomas
4. Photoageing or photorejuvenation such as rhytids and fine superficial
wrinkles
2.2.3.2 IPL for treat postinflammatory erythema from acne vulgaris and
other cutaneous vascular lesion
IPL devices (Rao, 2011) have the great benefit of larger spot sizes allowing
for larger surface areas to be treated deeper and more quickly. IPL treatments are useful in
reducing postinflammatory erythema from acne wvulgaris. Although parameters vary
greatly depending on individual patients, typical settings are 560-nm to 650-nm filters,
2.4 ms to 4.0 ms, single pulsed or double pulsed, and 15 J/cm2 to 30 J/cm2, depending on
a patient’s background skin pigmentation. Multiple treatments may be required to achieve
the patients satisfaction, typically at 1-month intervals. Purpura is rare with IPL treatment;
however, care must be taken to prevent postinflammatory hyperpigmentation in the
darker skin types. There have been many studies about the efficacy of intense
pulsed light for treatment inflammatory acne vulgaris but only few studies for treatment
postinflammatory erythema (Chang et al., 2007; Choi et al., 2010). Chang et al. (2007)
investigated the efficacy of the intense pulsed light quipped with a 530- to750-nm filter
(12PL, Ellipse Flex, DDD, Horsholm, Denmark.) in treatment of postinflammatory

erythema from acne vulgaris. Topical anesthesia was not used; the energy fluence was 8.0



18

Jicm2 for skin type 111 (11 patients) and 7.5 J/cm2 for skin type 1V (19 patients) using
pulse durations of 2.5 ms and double light pulse with 10-ms interval. Enough cooling gel
had been applied immediately before IPL treatment and no pressure was applied to the
handpiece. Resulting for postinflammatory erythema, 63% was good or excellent (by
improvement scoring) on the IPL treated side compared to 33% on the untreated side. The
results of colorimeter were compatible with clinical improvement of postinflammatory
erythema. No side effects were seen except a few, mild postinflammatory hyperpigmented
spots lasting for less than 2 weeks in three patients (10%). Papageorgiou, Clayton,
Norwood, Chopra and Rustin (2008) assessed the efficacy of an IPL device
(QuantumSR, Lumenis, London, UK; lem=560-1200nm, double pulses of 2.4 and 4.0,
5.0, or 6.0ms (depending on the skin type), fluence: 24-32J/cm?2) for the treatment (four
treatments at three-weeks interval) of stage | rosacea (flushing, erythema, and
telangiectasia) in 34 patients. Photographic assessment showed significant improvement
of erythema (46%) and telangiectasias (55%). Side effects were minimal and self-
limiting. Fodor et al. (2006) assessed the efficacy an IPL device (Vasculight, Lumenis,
London, UK; filter: 515, 550, or 570nm, fluence: 15-38J/cm2; pulse duration not stated)
with telangiectasias leg veins, or cherry angiomas. Patients with telangiectasias, cherry
angiomas, or leg veins <Imm were more satisfied after IPL treatment. Retamar, Chames
and Pellerano (2004) investigated the effectiveness and safety of an IPL device (515-
1200 nm ,The filters employed were 515, 550, 570 and 590 nm, total fluence ranged from
22 to 50 Jicm® A single-, double or triple-pulse sequence was administered. Pulse
duration ranged from 0.5 -25 ms in the short-pulse mode and up to 30 ms in the long-
pulse mode. In the treatment of linear and spider facial telangiectasias in 140 patients. In
this study, the response of 94 (67.1%) patients was excellent (80-100%), 43 (30.7%) was
good (40-80%) and 3 (2.1%) had poor clearance (40%). Posttreatment side effects were

minimal and transient.


http://www.ncbi.nlm.nih.gov/pubmed?term=Clayton%20W%5BAuthor%5D&cauthor=true&cauthor_uid=18565174
http://www.ncbi.nlm.nih.gov/pubmed?term=Clayton%20W%5BAuthor%5D&cauthor=true&cauthor_uid=18565174
http://www.ncbi.nlm.nih.gov/pubmed?term=Norwood%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18565174
http://www.ncbi.nlm.nih.gov/pubmed?term=Norwood%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18565174
http://www.ncbi.nlm.nih.gov/pubmed?term=Rustin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18565174
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Figure 2.4 Comparison of IPL vs. laser technology
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2.2.3.3 Side Effect of Intense pulsed light (Barikbin, Ayatollahi, Hejazi,

Saffarian, & Zamani, 2011)

Common complication

1. Pain

2. Transient erythema

Rare complication especially in dark-skinned patients

1. Blister

Crust

S T

Purpura

Infection

Dyspigmentation (hypopigmentation, hyperpigmentation)

Atrophic scar, hypertrophic scar, keloid


http://www.researchgate.net/researcher/73740727_Philipp_Babilas
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2.2.4 Fractional Photothermolysis

Unlike selective photothermolysis, which produces bulk thermal injury to
specific targets in the skin, fractional photothermolysis (Fraxel, Reliant Technologies,
Inc., Mountain View, CA) creates hundreds of microthermal treatment zones (MTZSs)
and sparing the surrounding tissue. Report marked improvement of postinflammatory
erythema after the resolution of inflammatory acne vulgaris in two patients after one
treatment session with fractional photothermolysis. (Glaich et al., 2007)

Compared with pulsed dye laser, intense pulsed light is said to have two
advantages as follows:

1. PDL might be more effective than IPL because Pulsed dye laser has an
output wavelength of 585 nm or 595 nm, targeting oxyhemoglobin within red blood
cells by approximating a major hemoglobin absorption peak at 577 nm. Treatments
may be safely performed on all skin types and over hair-bearing areas without fear of
follicular destruction.

2. PDL is safe to use on ethnic skin with minimal postinflammatory
hyperpigmentation, even at purpuric settings. Purpura occurs with extravasated red
blood cells, indicating immediate vascular photocoagulation. It is advocated as a
clinical endpoint of treatment, lasting a maximum of 7-10 days and resolving without

sequelae.



CHAPTER 3

RESEARCH METHODOLOGY

3.1 Study Design

Randomized split-face controlled trial

3.2 Study Population

Thai patients, ages 18-55 years old, Fitzpatrick skin types I11-V, with facial

postinflammatory erythema from acne vulgaris.

3.3 Sample

Thai patients, ages 18-55 years old, Fitzpatrick skin types Il to V, with
postinflammatory erythema from acne vulgaris on both sides of cheeks, who want
to treat their postinflammatory erythema from acne vulgaris at Mae Fah Luang

University Hospital, Bangkok.

3.4 Sample Size Determination

The sample size was calculated from the formula of one sample, using the

ratio of measurement from the previous study (Yoon et al., 2008).



22

From the formula

n = sample size

Assigna =0.05 ,Z_,; =1.96

Asssign p=0.2 .,z =0.842

(Z,,, + Z5 )= 7.851204

o, = variance of variable values = (SD1+SD,)?/ 2

SD3, SD,, from Yoon et al. (2008)

SD;, SD;, = Standard Deviation of population 1 and 2 from postinflammatory
erythema lesion count

0,2= (6.9+3.5)*'2 = 54.08

d =Effect Side =5

(54.08)(1.56+0.842) 2

(5)®

ﬂ:

n =16.9837, n =17
A drop-out rate of 17% was expected, so twenty patients (n = 20) were

recruited.
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3.5 Selection Criteria

3.5.1 Inclusion Criteria

3.5.1.1 Healthy Thai patients with postinflammatory erythema from acne
vulgaris on both sides of the cheeks

3.5.1.2 Both males and females, ages 18-55, Fitzpatrick skin types Il to V

3.5.1.3 All subjects were able to participate in the treatment once a month
for the duration of three months and could be followed up at one month after the last
treatment.

3.5.1.4 All female of child-bearing potential had an acceptable form of
birth control during the study.

3.5.1.5 All subjects were required to sign an informed consent form of
benefits, risks and possible complications of the treatment and publication of

photographs.

3.5.2 Exclusion Criteria

3.5.2.1 Pregnancy and lactation

3.5.2.2 Medical illnesses such as poorly controlled diabetic mellitus,
coagulopathy, photosensitivity, electrical implantation and immunosuppressant

3.5.2.3 History of ablative and non-ablative laser resurfacing within three
months before the study

3.5.2.4 History of botulinum toxin or filler injection within six months
before the study or permanent implant in the treatment area.

3.5.2.5 History of microdermabrasion and chemical peeling within three
months before the study

3.5.2.6 Used of isotretinoin, hormones, prednisolone, antiplatelet and
anticoagulant within six months and NSAIDS within one week before the study

3.5.2.7 Active inflammatory skin disease, open wound in the treatment
Area

3.5.2.8 History of malignant or premalignant lesions in the treatment area

3.5.2.9 History of herpes simplex and herpes zoster on the face
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3.5.3 Discontinuation Criteria
3.5.3.1 Participant wants to discontinuation the program due to any reason.
3.5.3.2 Participant encounters serious complication from the treatment.
3.5.3.3 Participant receives other treatment for postinflammatory erythema
from acne vulgaris.
3.5.3.4 Pregnancy, serious illness, and dying
3.5.3.5 Failure in follow up appointment

3.6 Study Location

Mae Fah Luang University Hospital, Bangkok

3.7 Intervention

Half of the patient’s face was treated with the pulsed dye laser: 595 nm
device (V-beam Pecfecta laser®; Candela Laser Corporation, Wayland, MA, USA) and
another half with the intense pulsed light device (Quantum SR®, Lumenis Inc. San Jose,
CA). Both devices were approved by US FDA and FDA Thailand.

3.7.1 System Specifications of the pulsed dye laser: 595 nm

LaserType Pulsed Dye
Wavelength 595 nm
Pulse duration 0.45-40 ms

Spot Sizes (diameter) with 3 mm - 40 J/cm? 12 mm - 7 Jlem?

maximum energy 5 mm - 30 J/cm? 3x10 mm - 25 J/cm?
7 mm - 20 Jlcm? 7 mm PL - 15 Jicm?
10 mm - 10 Jem® 10 mm PL - 10 Jcm®

Beam Delivery Lens-coupled 3 m optical fiber with handpiece

Pulse Control Finger switch, foot switch


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&sqi=2&ved=0CFcQFjAF&url=http%3A%2F%2Fwww.laserservicesunlimited.com%2Fen%2Fhome%2F425-quantum-560nm-sr-laser-ipl-treatment-head-lumenis-inc.html&ei=4abWUcucKoaRrAf19oH4Cw&usg=AFQjCNEM1TDVX0ZqchX6TQXHQGlH_TpyuQ&bvm=bv.48705608,d.bmk
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Optional Dynamic Cooling Device Integrated controls cryogen container

and handpiece with distance gauge
Cryogen
DCD Spray Duration
DCD Delay Duration
DCD Post Spray Duration

HFC 134a

User adjustable range: 20-100 ms
User adjustable range: 10-100 ms
User adjustable range: 0-50 ms

Figure 3.1 The Pulsed dye laser: 595nm Device (V-beam Pecfecta laser®)

3.7.2 System Specification of the the intense pulsed light device (Quantum

SR®, Lumenis Inc. San Jose, CA)
Light Source
Standard Spectrum
Optional Spectra
Fluence
Pulse Duration

Pulse Delays

IPL- intense pulsed light
515-1200 nm

590-1200 nm, 640-1200 nm
15-45 J/cm2

6-26 ms

5-60 ms


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&sqi=2&ved=0CFcQFjAF&url=http%3A%2F%2Fwww.laserservicesunlimited.com%2Fen%2Fhome%2F425-quantum-560nm-sr-laser-ipl-treatment-head-lumenis-inc.html&ei=4abWUcucKoaRrAf19oH4Cw&usg=AFQjCNEM1TDVX0ZqchX6TQXHQGlH_TpyuQ&bvm=bv.48705608,d.bmk

26

Spot Size 34 x8 mm
Repetition Rate 0.5Hz
Integrated Skin Cooler Yes

Figure 3.2 The Intense pulsed light Device (IPLQuantum SR®, Lumenis Inc.)

3.7.3 Parameter of the Treatment with pulsed dye laser: 595 nm Device
(V-beam Pecfecta laser®)

Treatments were performed using the following parameters: wavelength 595 nm,
non-overlapping single pulses , spot size 7 mm, pulse duration 10 ms and fluence 9.5-11
Jiem2 x 1 pass (Fluence levels were determined by patient pain tolerance and condition
severity such as a higher fluence was used for more severe erythema). All patients
received three treatment sessions at 4-week intervals (The energy would be selected and
adjusted according to the severity of postinflammatory erythema, reaction of the patient’s
skin, patient tolerance, and patient’s skin types to make the best parameter for each

patient and each treatment session.


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&sqi=2&ved=0CFcQFjAF&url=http%3A%2F%2Fwww.laserservicesunlimited.com%2Fen%2Fhome%2F425-quantum-560nm-sr-laser-ipl-treatment-head-lumenis-inc.html&ei=4abWUcucKoaRrAf19oH4Cw&usg=AFQjCNEM1TDVX0ZqchX6TQXHQGlH_TpyuQ&bvm=bv.48705608,d.bmk
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3.7.4 Parameter of the Treatment with Intense pulsed light Device
(IPLQuantum SR®)
3.7.4.1 Spectra: 515-1200 nm.
3.7.4.2 Program 2: Skin type I11-1V
Program 3: Skin type V-V
3.7.4.3 Pulse energy 20 J/-25 J/cm? x 1 passes (depending on a patient’s
background skin pigmentation)
3.7.4.4 Filters: 560-nm, pulse duration 2.4 ms - 4.0 ms, double light pulsed
with 20-40 ms interval. Pulse energy and filters would be selected and adjusted according
to the severity of postinflammatory erythema, reaction of the patient’s skin, patient
tolerance, and patient’s Fitzpatrick skin types to make the best parameter for each patient
and each treatment session.
3.7.4.5 Enough cooling gel was applied immediately before IPL treatment

and no Pressure was applied to the handpiece.

3.8 Study Procedures

3.8.1 Generate Randomization Sequence

The researcher generated randomization sequence which randomly determined
which side of the patient’s face to be treated with the pulsed dye laser and which side
with the intense pulsed light. By using “Random Allocation Software” and conceals

the sequence in opaque envelopes.

3.8.2 Preparation of Research Subjects

3.8.2.1 Patients were selected to enroll in the study according to the
selection criteria.

3.8.2.2 The researcher intensively explained the purpose of the research,
process during the study, benefits and possible complications of the treatment.

3.8.2.3 The patients signed an informed consent form for participation in
the study.

3.8.2.4 The information of the patient was recorded.

3.8.2.5 The researcher selected the randomization sequence envelop.
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3.8.3 Treatment Process

3.8.3.1 Before each treatment, the researcher took a photograph of each
patient using VISIA® Complexion Analysis System (Canfield, Fairfield, NJ) of which
the following were required:
12 megapixel resolution
Automatic focus
Automated white balance correction
Facial positions: Left 45°, Center 0°, Right 45°

a > W N E

Multi-spectral Imaging (standard daylight fluorescent lighting,
cross Polarized flash, and ultraviolet lighting)

3.8.3.2 Before each treatment, the researcher were evaluated the erythema
indexes of each patient using Mexameter Hb (MX18; Courage+Khazaka Electronic
GmbH, Ko™ In, Germany) The erythema index was measured on three selected

postinflamtory erythema lesions.

Figure 3.3 The probe of Mexameter® (MX18; Courage+Khazaka Electronic GmbH,

Ko™ In, Germany)
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The measurement is based on absorption/reflection. The probe of the
Mexameter® MX 18 emits 3 specific light wavelengths. A receiver measures the light
reflected by the skin. As the quantity of emitted light is defined, the quantity of light
absorbed by the skin can be calculated. The erythema measurement specific wavelengths
are corresponding to the spectral absorption peak of haemoglobin and to avoid other
colour influences.

3.8.3.3 Before the treatment procedure, the treatment areas were cleansed
with a mild soap. The skin was then dried with a non-humid dryer for five to ten
minutes, until the skin was completely dry. Apply cooling gel immediately before IPL
treatment side.

3.8.3.4 The researcher did the intervention on each side of the patient’s
cheek according to the prepared randomized sequence. The treatment was done once a
month for three months consecutively. The device treating each side of the face was
the same in all the three treatment sessions.

3.8.3.5 The researcher evaluated the patients during and post-treatment
about their discomfort (tenderness and burning sensation), erythema, and other side
effects.

3.8.3.6 After the treatment, the researcher applied cold compression to
relieve the patient’s burning sensation.

3.8.3.7 After the burning sensation was relieved, the researcher advised
the patient to follow the post-treatment care suggestions

1. After treatments, apply sunscreen with SPF 50 (Pharmapure sunblock
spf 40) in the morning and wash their face with mild soap (Pharmapure Gentle Skin
Cleanser).

2. The researcher advised the patient to avoid exposure to the sun for
at least 1-2 weeks after the treatment.

3.8.3.8 The patients were given a “side effect record” sheet to record the
side effects of the treatment. If the patients experienced any severe side effects, they had
to go to see the researcher before the next treatment session. The researcher would

treat the side effects.
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3.8.4 Follow Up

4 weeks after the each treatment, there searcher took a photograph of each patient
by using VISIA® Complexion Analysis System. The level of erythema was determined
by Mexameter®. The erythema index was measured on three selected postinflammatory
erythema lesions (same postinflammatory erythema lesions at baseline) at 4 weeks after
each treatment. We used these sites at each of the three visits and then calculated the

average erythema index.

3.8.5 Outcome Measurement, Data Collection and Analysis

3.9 Outcome Measurement & Data Collection

3.9.1 Clinical Evaluation

3.9.1.1 Two independent dermatologists compared the patients’s
photographs taken by VISIA® to evaluate the improvement of postinflammatory
erythema between before treatment and one month after completing three times
treatments using the grading scale : 0 = no improvement, 1= <25% (mild)
improvement, 2 = 25-50% (moderate) improvement, 3= 51-75% (good) improvement,
4=>75%(excellent)

3.9.12 The patients’s photographs taken by VISIA® to evaluate
postinflammatory erythema lesion counts from the same two dermatologists between
before treatment and 4 weeks after each treatment (at weeks 4, weeks 8, weeks 12 after
baseline).

3.9.1.3 Improvement of postinflammatory erythema, evaluated by
comparing erythema index scores obtained from Mexameter ®. The erythema index
was measured on three selected acne erythema lesions at baseline and 4 weeks after each
treatment (at weeks 4, weeks 8, weeks 12 after baseline). We used these sites at each of

the three visits and then calculated the average erythema index.

3.9.2 Patient Assessments
3.9.2.1 Patients were asked to evaluate their satisfaction with the treatments

between before treatment and one month after completing three times treatments using
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using the quartile grading scale: 0= dissatisfied, 1= less satisfied, 2=moderately satisfied,
3= very satisfied, 4= most satisfied
3.9.2.2 The patients were asked to choose the preferred device.

3.9.3 Measurement of Side Effects
The patients were asked to record the following side effects after each
treatment
3.9.3.1 Pain score, ranging from no pain (0) to the most pain (10)
3.9.3.2 Duration (days) of purpura
3.9.3.3 Duration (hours) of erythema
3.9.3.4 Duration (hours) of edema
3.9.3.5 Others, such as infection, ulceration, scar formation, postinflammatory

hyperpigmentation and hypopigmentation, acneiform eruption

3.10 Data Analysis

Significance levels for all analyses were set at p-value < 0.05.

3.10.1 Effectiveness as Evaluated by Dermatologists
The researcher did the following:
3.10.1.1 Calculated the mean of postinflammatory erythema improvement
scores from the same two dermatologists.
3.10.1.2 Calculated the mean of postinflammatory erythema lesion counts
from the same two dermatologists (baseline, after 1% treatment, 2" treatment and
3"%reatment).
3.10.1.3 Compared the mean of postinflammatory erythema improvement
scores of the side of the face treated with the pulsed dye laser: 595 nm devices with the
mean of another side treated with the intense pulsed light device after the each
treatment. The Wilcoxon Signed Ranks test statistics was employed to analyze possible
differences.
3.10.1.4 Compared the mean of postinflammatory erythema lesion counts

reduction after completing the treatment of each treatment devices. The paired t-test
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statistics was used to evaluate the difference.
3.10.1.5 Compared the mean of postinflammatory erythema lesion counts
reduction after completing the treatment between two devices. The paired t-test

statistics was used to evaluate the difference.

3.10.2 Erythema index Scores as Evaluated by MEXAMETER®
The researcher did the following:
3.10.2.1 Compared the mean of Erythema index scores before the treatment
with the mean of the scores 4 weeks after the treatment of each treatment devices. The
paired t-test statistics was used to evaluate the difference.
3.10.2.2 Compared the mean of Erythema index scores reduction after
completing the treatment between two devices. The paired t-test statistics was used to

evaluate the difference.

3.10.3 Patient Assessments
The researcher did the following:
3.10.3.1 Compared the mean of the satisfaction scores of the side of the
face treated with the pulsed dye laser: 595 nm devices with the mean of another side
treated with the intense pulsed light device. The paired t-test statistics was used to
evaluate the difference.
3.10.3.2 Compared the number of patients preferring each device by Chi-

square

3.10.4 Measurement of Side Effects
The researcher compared the means of side effects between end of treatment
with the pulsed dye laser: 595 nm device and end of the treatment with the intense
pulsed light.
3.10.4.1 Pain score: using paired t-test statistics.
3.10.4.2 Purpura lasting days: using paired t-test statistics.
3.10.4.3 Erythema lasting hours: using paired t-test statistics.
3.10.4.4 Edema lasting hours: using paired t-test statistics

3.10.4.5 Others: used descriptive statistics



CHAPTER 4

RESULTS

4.1 General Characteristics of the Sample

Demographic information
Twenty Thai patients, 2 men (10%) and 18 women (90%), with postinflammatory
erythema from acne vulgaris on both sides of cheeks were enrolled in the study. One of
the patients was excluded from the study due to the side effect from the treatment
which was burn and had postinflammatory hyperpigmentation .

Details of the demographic data were shown in Table 4.1

Table 4.1 Demographic Data

Characteristics Data
Mean £SD 26.16+3.63
Age (years) :
Number of patients
20-30 12
31-40 7

Table 4.1 demonstrates the demographic data of the subjects. The mean age of the
subject was 26.16+3.63 years old. Most of the subjects had Fitzpatrick skin type IlI
(14/20), the others were type 1V (4/20) and V (2/20).
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All of the patients were treated with the same parameter shown in Table 4.2. Each

treatment session was done four weeks apart.

Table 4.2 Parameter of Treatment

Treatment Intense pulsed light Device Pulsed dyelaser:595 nm
Session (IPLQuantum SR®) (V-beam Pecfecta laser®)
1 Pulse energy 20 J/-25 J/cm®x 1 passes  non-overlapping single pulses , spot

Filters: 560-nm, pulse duration 2.4 ms
- 4.0 ms, double light pulsed with 20-
40 ms interval

2 Pulse energy 20 J/-25 J/cm?x 1 passes
Filters: 560-nm, pulse duration 2.4 ms
- 4.0 ms, double light pulsed with 20-
40 ms interval

3 Pulse energy 20 J/-25 J/cm?x 1 passes
Filters: 560-nm, pulse duration 2.4 ms
- 4.0 ms, double light pulsed with 20-

40 ms interval

size 7 mm, pulse duration 10 ms

and fluence 9.5-11 J/cm2 x 1 pass

non-overlapping single pulses , spot
size 7 mm, pulse duration 10 ms

and fluence 9.5-11 J/cm2 x 1 pass

non-overlapping single pulses , spot
size 7 mm, pulse duration 10 ms

and fluence 9.5-11 J/cm2 x 1 pass

4.3 Clinical Evaluation

Among twenty subjects, nineteen patients had completed the three sessions of

treatments. One subject was discontinued from the study due to prolonged

postinflammatory hyperpigmentation on the side of the face treated with the Intense

pulsed light Device after the first session of treatment.

4.3.1 Clinical evaluation by dermatologists

Grading from the two dermatologists calculated to get mean improvement grade

after treatment with each device is also shown in Table 4.3.
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Table 4.3 Improvement grades after treatment on 12" week evaluated by dermatologists

Dermatologist Evaluation Scores

Number ) Number  Pulsed dyelaser: 595 nm
Intense pulsed light
of of (V-beam)
patient Doctorl Doctor2  Mean patient  Doctorl Doctor2 Mean

1 3 3 3.0 1 3 3 3.0
2 4 4 4.0 2 4 4 4.0
3 2 3 2t 3 2 2 2.0
4 2 2 2.0 4 3 3 3.0
5 1 1 1.0 5 4 4 4.0
6 2 2 2.0 6 4 4 4.0
7 4 4 4.0 7 4 4 4.0
8 4 4 4.0 8 4 4 4.0
9 1 2 1.5 9 3 3 3.0
10 3 3 3.0 10 2 3 2.5
11 4 4 4.0 11 4 4 4.0
12 2 2 2.0 12 4 4 4.0
13 0 0 0.0 13 0 0 0.0
14 4 4 4.0 14 4 4 4.0
15 2 2 2.0 15 1 2 15
16 4 4 4.0 16 4 4 4.0
17 4 4 4.0 17 4 4 4.0
18 2 2 2.0 18 4 3 3.5
19 3 2 2.5 19 4 4 4.0
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Table 4.4 Comparison improvement grades between two treatments

Dermatologist Evaluation Scores (n=19)

Intense pulsed light Pulsed dyelaser: 595 nm
Mean + S.D. 2.71+1.21 3.28+1.11
Median (Min-Max) 2.5 (0-4) 4 (0-4)
P-value 0.027

P-value compared between 2 groups with Wilcoxon Signed Ranks test,
Significant at p < 0.05

When comparing the mean of the postinflammatory erythema improvement
grade from each device, the mean of improvement grade after treatment with Intense
pulsed light device was 2.71 + 1.21 and the mean of improvement grade after treatment
with Pulsed dyelaser: 595 nm device was 3.28 &= 1.11. There was statistical significance
in the difference between the mean of improvement grade after treatment with both
devices (p = 0.027).
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Note. (A) before treatment, (C) one month after 3 treatment sessions of the Pulsed
dyelaser:595 nm device. (B) before treatment, (D) one month after 3 treatment

sessions of the intense pulsed light device

Figure 4.1 Patient with postinflammatory erythema from acne vulgaris on both sides of

cheeks.
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4.3.2 Reduction of postinflammatory erythema lesion counts

Postinflammatory erythema lesion counts of the patients was evaluated from the
same two dermatologists (patients’s photographs taken by VISIA®) between before
treatment and 4 weeks after each treatment (at weeks 4, weeks 8, weeks 12 after
baseline).

Table 4.5 Postinflammatory erythema lesion counts before treatment evaluated by
dermatologists

Postinflammatory erythema lesion counts

Number : Pulsed dyelaser: 595 nm
Intense pulsed light Number
of ) (V-beam)
patient  Doctorl  Doctor2 Mean -~ Doctorl  Doctor2  Mean
1 13 13 13 1 19 20 195
2 32 33 325 2 45 46 455
3 12 12 12 3 5 5 5
4 18 18 18 4 16 16 16
5 22 23 22.5 5 23 23 23
6 18 18 18 6 17 17 17
7 7 7 7 7 8 8 8
8 54 52 53 8 63 64 63.5
9 37 38 375 9 45 44 445
10 12 12 12 10 17 17 17
11 13 13 13 11 7 7 7
12 15 15 15 12 25 26 25.5
13 37 35 36 13 20 20 20
14 12 13 125 14 15 15 15
15 44 45 44.5 15 29 29 29
16 20 21 20.5 16 10 10 10
17 33 32 325 17 36 35 355
18 17 19 18 18 30 30 30

=
©

27 28 27.5

(=Y
©

29 30 29.5
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Table 4.5 shows the Postinflammatory erythema lesion of nineteen patients,
evaluated by 2 dermatologists from VISIA Complexion Analysis System, before the

treatment.

Table 4.6 Postinflammatory erythema lesion counts at 4™ week after treatment treatment
evaluated by dermatologists

Postinflammatory erythema lesion counts

Number ] Number  Pulsed dyelaser: 595 nm
Intense pulsed light
of of (V-beam)
patient Doctorl Doctor2  Mean patient  Doctorl Doctor2 Mean
1 9 9 9 1 10 10 10
2 16 16 16 2 17 17 17
3 8 8 8 3 3 3 3
4 11 11 11 4 11 11 11
5 17 17 17 5 7 7 7
6 11 11 11 6 7 7 7
7 3 3 3 7 3 3 3
8 23 23 23 8 27 28 21.5
9 30 31 30.5 9 19 19 19
10 6 6 6 10 12 12 12
11 6 6 6 11 1 1 1
12 11 11 11 12 8 8 8
13 18 17 175 13 18 18 18
14 8 8 8 14 7 7 7
15 14 14 14 15 11 11 11
16 7 7 7 16 3 3 3
17 14 14 14 17 16 16 16
18 14 14 14 18 18 18 18

RN
O

14 13 13.5 19 18 17 17.5
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Table 4.6 shows the Postinflammatory erythema lesion of nineteen patients,
evaluated by 2 dermatologists from VISIA Complexion Analysis System in period of 4™
week after treatment

Table 4.7 Postinflammatory erythema lesion counts at 8" week after treatment treatment
evaluated by dermatologists

Postinflammatory erythema lesion counts

Number ] Number Pulsed dyelaser: 595 nm
Intense pulsed light
of of (Vbeam)
patient Doctorl Doctor2 Mean  patient Doctorl Doctor2 Mean
1 7 7 7 1 7 7 7
2 7 7 s 2 13 13 13
3 5 5 5 3 4 4 4
4 6 6 6 4 5 5 5
5 18 17 175 5 5 5 5
6 10 10 10 6 6 6 6
7 2 2 2 7 1 1 1
8 14 14 14 8 17 16 16.5
9 17 17 17 9 17 17 17
10 4 4 4 10 11 11 11
11 11 1 1 1
12 10 10 10 12 6 6 6
13 30 29 29.5 13 22 23 22.5
14 6 6 6 14 3 3 3
15 26 25 25.5 15 17 17 17
16 3 3 3 16 2 2 2
17 5 5 5 17 8 8 8
18 10 10 10 18 10 10 10

©
©
©
©
©
(e}
(e}

8
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Table 4.7 shows the Postinflammatory erythema lesion of nineteen patients,
evaluated by 2 dermatologists from VISIA Complexion Analysis System in period of 8"

week aftertreatment

Table 4.8 Postinflammatory erythema lesion counts at 12" week after treatment

treatment evaluated by dermatologists

Postinflammatory erythema lesion counts

Number ] Number Pulsed dyelaser: 595 nm
Intense pulsed light
of of (Vbeam)
patient Doctorl Doctor2 Mean  patient Doctorl Doctor2 Mean
1 5 5 5 1 4 4 4
2 3 3 3 2 7 7 7
3 5 5 5 3 3 3 3
4 4 4 4 4 4 4 4
5 15 15 15 5 2 2 2
6 12 12 12 6 4 4 4
7 2 2 2 7 0 0 0
8 7 7 7 8 13 13 13
9 22 21 21.5 9 13 13 13
10 3 \J 3 10 7 7 7
11 1 1 1 11 1 1 1
12 9 9 9 12 4 4 4
13 33 31 32 13 33 30 31.5
14 3 3 3 14 2 2 2
15 30 29 29.5 15 9 9 9
16 1 1 1 16 1 1 1
17 2 2 2 17 4 4 4
18 8 8 8 18 5 5 5
19 8 8 8 19 7 7 7
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Table 4.8 shows the Postinflammatory erythema lesion of nineteen patients,
evaluated by 2 dermatologists from VISIA Complexion Analysis System in period of

12" week after treatment

Table 4.9 Comparison of means and standard deviations of postinflammatory erythema

lesion counts between two treatments

Difference from baseline of Intense pulsed light
V-beam (n=19)
postinflammatory erythema (n=19)
lesion counts Mean S.D. Mean S.D.
4™ week - Before treatment -10.82 8.52 -12.87 9.40
8" week - Before treatment -13.44 9.50 -15.66 11.94
12" week - Before treatment -14.42 10.80 -17.84 14.03

Tables 4.10 shows the mean reduction of postinflammatory erythema lesion
counts after completing treatments representing the improvement of postinflammatory
erythema from acne vulgaris. The mean reduction of postinflammatory erythema lesion
counts after treatment with Intense pulsed light device was 14.42 £10.82 and after

treatment with Pulsed dyelaser:595 nm (Vbeam) was 17.84+14.03

Table 4.10 Comparison of the mean reduction of postinflammatory erythema lesion

counts between the two treatment

Group Comparison

Paired Difference S.D. p-value
(IPL-VB)
4™ week - Before treatment 2.05 8.62 0.295
8" week - Before treatment 2.21 7.35 0.222

12" week - Before treatment 3.42 8.64 0.102
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P-value compared between 2 groups with paired t-test and Wilcoxon Signed
Ranks test, Significant at p < 0.05

Table 4.10 shows comparison of difference of postinflammatory erythema lesion
counts from baseline of nineteen patients, evaluated by 2 dermatologists from VISIA
Complexion Analysis System before the treatment and 4™ week follow up after each
treatment session. There was no statistically significant difference in the mean reduction
of postinflammatory erythema lesion counts between the two treatment devices
(p=0.102)

Table 4.11 Reduction of postinflammatory erythema lesion counts before treatment and

after treatment of each session

Postinflammatory erythema lesion counts

Groups of comparison

Intense pulsed light V-beam
Before treatment - 4" week <0.001 <0.001
Before treatment - 8" week <0.001 <0.001
Before treatment - 12" week <0.001 <0.001

P-value compared between 2 groups with paired t-test and Wilcoxon Signed
Ranks test, Significant at p < 0.05

Tables 4.11 shows the reduction of postinflammatory erythema lesion counts
before treatment and after treatment of each session by both devices with statistical

significance (p = 0.00)
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4th Week 8th Week 12th Week
-4 T T T 1

6 - =—¢—Intense pulsed light
—fl—V-beam

Difference from

baseline of .10 | -10.82
postinflammatory

erythema lesion counts

-17.84

Figure4.2 Linear graph shows mean changes of difference from baseline of
postinflammatory erythema lesion counts in each period between lesions

performed intense pulsed light and V-beam

Figure 4.2 presents comparison of difference of postinflammatory erythema
lesion counts from baseline before the treatment and 4" week follow up after each
treatment session. The reduction of mean postinflammatory erythema lesion counts

indicates the improvement postinflammatory erythema lesion.
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Number Intense pulsed light V-beam
pa:];nt Lesionl Lesion2  Lesion3 Mean Lesionl  Lesion2  Lesion3 Mean
1 477.0 404.0 366.0 41567  451.33 398.0 412.33 420.55
2 44033  450.0 333.67 408.00 4720 446.67 417.33 445.33
3 384.0 396.33 392.0 390.78 325.0 357.0 317.67 333.22
4 321.33 351.33 40833 360.33  480.12 386.0 423.67 429.93
5 392.67 389.33  420.67 400.89 4520 418.67 383.0 417.89
6 333.0 385.67 298.0 338.89 289.0 345.0 422.0 352.00
7 383.33 385.33 51333  427.33 363.33 262.0 521.33 382.22
8 397.0 358.0 293.67 34956  420.67 305.0 253.0 326.22
9 44533 41933 382.67  415.78 385.33 390.33 450.0 408.55
10 3320 393.67 355.0 360.22 356.33 387.67 399.0 381.00
11 332.0 552.33  489.67 458.00 549.33 235.0 456.0 413.44
12 45333 4410 582.67 49233 46433 371.33 512.67 449.44
13 3384 492.0 454.0 428.13 389.67 537.33 419.0 448.67
14 361.33 382.67 4440 396.00 4720 408.0 389.0 423.00
15 48733  497.33 536.67 507.11  413.33 437.33 531.33 460.66
16 4440 463.67 414.33 440.67 450.67 470.67 419.67 447.00
17 375.0 479.67 411.67 42211 524.0 548.0 542.33 538.11
18 584.67 433.67 368.0 462.11 369.0 425.0 464.0 419.33
19 439.67 445.67 493.33 459.56 450.33 415.33 478.0 447.89




46

Table 4.13 Mean Erythema index scores by Mexameter® at 4™ week after treatment

Number Intense pulsed light V-beam

pa:];nt Lesionl Lesion2  Lesion3 Mean Lesionl Lesion2  Lesion3 Mean
1 435.33 353.67 386.67 391.89  468.0 457.0 418.0 447.67
2 50433 47133  406.0 46055  467.0 406.67 361.33 411.67
3 375.0 278.0 308.0 320.33 292.0 287.33 310.67 296.67
4 402.33 462.67 370.21 411.74 368.67 348.0 422.33 379.67
5 354.67 343.0 437.0 37822 4400 408.67 380.0 409.56
6 321.33 361.33 297.0 326.55 285.0 309.33 420.0 338.11
7 363.0 366.33 503.0 410.78 4010 225.0 515.33 380.44
8 353.0 351.0 255.0 319.67 283.0 257.67 252.0 264.22
9 419.33 362.67 408.0 396.67 372.0 375.0 429.33 392.11
10 454.0 387.0 355.0 398.67 273.33 325.0 306.0 301.44
11 281.67 508.0 484.0 424.56 447.0 221.0 447.0 371.67
12 43333 4520 492.0 450.11  446.0 327.67 477.33 417.00
13 412.67 367.0 329.0 369.56 328.33 476.0 403.0 402.44
14 357.0 314.0 409.0 360.00  464.33 383.67 357.67 401.89
15 318.33 4440 587.33 44989  428.33 372.33 443.0 414.55
16 352.33 316.67 313.67 327.56 371.67 456.33 414.67 414.22
17 358.0 502.0 572.0 477.33 506.0 480.0 576.0 520.67
18 382.0 430.0 317.33 376.44 360.0 424.0 384.0 389.33
19 385.33  446.33 51333 44833 4370 378.0 443.67 419.56
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Table 4.14 Mean Erythema index scores by Mexameter® at 8" week after treatment

Number Intense pulsed light V-beam
of
patient Lesionl  Lesion2  Lesion3 Mean Lesionl Lesion2  Lesion3 Mean
1 395.0 323333 33333 35055 32367 3230 458.0 368.22
2 418.0 440.2 368.0 408.73 36533  406.67 36133  377.78
3 367.0 229.67 265.0 287.22 252.0 275.0 278.67 268.56
4 317.67  380.0 36167 35311  317.67 34033  366.67  341.56
5 353.0 350.0 351.0 351.33 43567  466.0 351.0 417.56
6 312.0 268.33 243.0 274.44 238.0 239.0 407.0 294.67
7 402.0 385.0 45433 41378  364.0 208.0 449.67  340.56
8 350.0 315.0 228.0 297.67 27233 22333 2180 237.89
9 361.0 375.0 394.5 376.83  484.0 346.67  336.67  389.11
10 228.0 382.0 316.0 308.67  283.67  309.67 27567  289.67
11 24733  487.67 467.0 400.67  406.0 219.0 40133 34211
12 345.67  424.33 490.0 420.00 4230 390.0 41933  410.78
13 304.0 311.67 323.0 31289  404.67  379.33 448,67  410.89
14 418.0 312.0 405.0 37833  440.0 378.0 341.0 386.33
15 466.0 410.33 501.0 459.11 34433 4220 321.0 362.44
16 328.0 350.0 28933 32244 3450 389.67  329.67  354.78
17 366.0 430.67 485.0 42722  359.67 47333  506.67  446.56
18 367.67  326.67 295.0 329.78  390.0 378.0 380.0 382.67
19 333.0 409.0 51333 41844 4350 360.33 42133  405.55
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Table 4.15 Mean Erythema index scores by Mexameter® at 12" week after treatment

Number Intense pulsed light V-beam

pa:];nt Lesionl Lesion2 Lesion3 Mean Lesionl  Lesion2  Lesion3 Mean
1 366.0 257.0 340.67 321.22 334.33 284.33 363.0 327.22
2 401.0 345.33 347.0 364.44 381.0 341.0 349.67 357.22
3 330.33 233.67 261.67 275.22 250.0 275.0 270.33 265.11
4 281.33  406.0 333.67 340.33 337.67 312.0 443.33 364.33
5 351.0 337.0 351.0 346.33 390.0 422.0 434.0 415.33
6 233.33 296.67 233.33 254.44 235.0 233.0 367.33 278.44
7 347.0 350.0 437.0 378.00 340.0 250.0 432.33 340.78
8 315.67 305.67 220.0 280.45 270.0 195.0 188.0 217.67
9 370.0 382.0 402.0 384.67 327.0 363.0 295.0 328.33
10 259.67 258.67 293.0 270.45 251.33 280.33 265.67 265.78
11 208.0 477.0 451.0 378.67  453.0 201.0 336.0 330.00
12 351.67 375.67 41567 381.00 381.33 350.67 232.0 321.33
13 303.0 426.67 303.0 344.22 311.0 393.67 402.0 368.89
14 352.0 336.0 354.0 347.33 393.67 384.33 3720 383.33
15 364.0 34233 408.33 371.55 325.33 329.67 271.0 308.67
16 339.67 315.67 274.0 309.78 289.0 338.33 305.0 310.78
17 269.0 370.0 373.33 337.44 317.0 399.0 428.0 381.33
18 327.62 316.0 275.0 306.21 346.0 373.0 447.0 388.67
19 341.0 423.0 434.0 399.33 361.67 351.0 437.0 383.22
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Table 4.16 Comparison of means and standard deviations of mean erythema index

between the two treatment

Intense pulsed light
V-beam (n=19)

Mean Erythema Index Score (n=19)

Mean S.D. Mean S.D.
Before treatment 417.55 46.36 418.13 49.19
4" week 395.15 50.25 388.05 57.67
8" week 362.70 54.08 359.35 54.79
12" week 336.37 43.40 333.50 51.03
Before -12™ week 81.18 36.83 84.63 41.25

Table 4.17 Reduction of mean erythema index score before treatment and after each

of treatment session

Mean Erythema Index Score
Groups of comparison

Paired Difference S.D. P-value
Intense pulsed light
Before treatment - 4" week 22.40 46.31 0.049
Before treatment - 8" week 54.55 40.23 <0.001
Before treatment - 12" week 81.18 36.83 <0.001
V-beam
Before treatment - 4™ week 30.08 23.37 <0.001
Before treatment - 8" week 58.78 28.11 <0.001
Before treatment - 12" week 84.63 41.25 <0.001

Note. P-value compared between 2 groups with paired t-test, Significant at p < 0.05
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Table 4.16 and 4.17 shows the mean erythema index of nineteen patients,
evaluated from Mexameter®, before the treatment and 4™ week follow up after each
treatment session. The reduction of mean erythema index between before treatment and
4" week after each treatments session representing the improvement of postinflammatory
erythema from acne vulgaris. The reduction of mean erythema index after completing
three treatment sessions with Intense pulsed light device was 81.18 + 36.83 and after
treatment with Pulsed dyelaser: 595 nm (VVbeam) was 84.63 + 41.25. The reduction of

mean erythema index after completing treatments by both devices with statistical

significance (p< 0.001)
440
== Intense pulsed light
418.13
420 == V-beam

Mean 400
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Index ‘
360 |
|

340 336.37

3335

320 -—— A TN\ \ O ¥

Before 4th Week 8th Week 12th Week

treatment

Figure 4.3 Linear graph shows comparison of means erythema index scores in each
period between lesions performed intense pulsed light and Pulsed dyelaser:
595 nm (Vbeam)

Figure 4.3 presents the mean erythema index before treatment and 4 weeks after
treatment of each session. The reduction of mean erythema index indicates the

improvement of postinflammatory erythema from acne vulgaris.
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Table 4.18 Comparison of the mean erythema index score between the two treatment

Mean Erythema Index Score

(IPL — V-beam)
Paired Difference S.D. P-value
Before treatment -0.58 4453 0.955
4" week 7.10 47.00 0.518
8" week 3.35 48.70 0.768
12" week 44.25 2.88 0.780

P-value compared between 2 groups with paired t-test, Significant at p < 0.05
Tables 4.18 shows the reduction of mean erythema index between before treatment and
4" week after each treatments session there was no statistically significant difference in

the reduction of mean erythema index between the two treatment devices (p = 0.780).

4.4 Patient Satisfaction

Table 4.19 Patient satisfaction scores of each patients after treatment on 12" week

Patient Satisfaction Scores

Number of Intense Number of Intense

] ) V-beam [ ) V-beam
patient pulsed light patient pulsed light
1 4.0 4.0 11 4.0 3.0
2 4.0 4.0 12 3.0 4.0
3 4.0 3.0 13 2.0 2.0
4 2.0 3.0 14 4.0 3.0
5 2.0 4.0 15 3.0 2.0
6 2.0 4.0 16 4.0 4.0
7 4.0 4.0 17 4.0 4.0
8 4.0 4.0 18 3.0 4.0
9 3.0 4.0 19 4.0 3.0

[EN
o

3.0 2.0
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Table 4.20 Comparison of patient satisfaction scores between the two treatment

Patient Satisfaction Scores (Percent) (n=19)

Intense pulsed light V-beam
4 = Most satisfied 10 (52.6%) 11 (57.9%)
3 = Very satisfied 5 (26.3%) 5 (26.3%)
2 = Moderately satisfied 4 (21.1%) 3 (15.8%)
1 = Less satisfied - -
0 = Dissatisfied - -
Mean + S.D. 3.32+0.82 3.42+£0.77
Median (Min-Max) 4 (2-4) 4 (2-4)
P-value 0.614

Note. P-value compared between 2 groups with Wilcoxon Signed Ranks test, Significant
atp<0.05

12

[E
o

co

B Most satisfied

H Very satisfied
H Moderately satisfied

B Less satisfied

Numbers of subject

m Dissatisfied

Intense pulsed light V-beam
Types of Instrument

Figure 4.4 Bar chart shows the numbers of subject divided by patient satisfaction score
in lesions performed intense pulsed light and V-beam after treatment on 12"

week
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According to Table 4.20 and Figure 4.4, after being treated with intense pulsed
light device, four patients (21.1%) rated their satisfaction as moderately satisfied. Five
patients (26.3%) rated as very satisfied. The rest (52.6%) rated as the most satisfied.
After being treated with Pulsed dyelaser: 595 nm (VVbeam) device, three patients (15.8%)
rated their satisfaction as moderately satisfied. Five patients (26.3%) rated their
satisfaction as very satisfied. And the rest (57.9%) rated as the most satisfied. The mean
of satisfaction grades of the patients after being treated with intense pulsed light device
was 3.32 +0.82, and with Pulsed dyelaser: 595 nm(Vbeam) device the mean was 3.42
+0.77. There was no statistical significance in the mean difference of improvement

grade between the two devices (p = 0.614).
4.5 Preferred Device

Number of patients

Preferred Device

® PDL(vbeam)
m [PL
= Equal

Figure 4.5 Preferred Device
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Table 4.21 The number of patients who choose each preferred device

Preferred device Number of patients
Intense pulsed light 8(42.1%)
Pulsed dyelaser: 595 nm (Vbeam) 10(52.6%)
Equal 1(5.3%)
Total 19

P-value compared between 2 groups: intense pulsed light and V-beam with

McNemar test for Significance of change, Significant at p < 0.05

Based on Figure 4.4 and Table 4.21, eight patients (42.1%) preferred Intense

pulsed light device and ten patients (52.6%) preferred Pulsed dyelaser: 595 nm (Vbeam).

One patient (5.3%) liked both devices equally. There was no statistical significance in the

difference between the numbers of patients who preferred each device (p = 0.814).

4.6 Side Effects

Table 4.22 Pain score evaluated by patient after each treatments

Side effects: Pain Scores

Number Intense pulsed light Number V-beam
of 4" g" 12" of 4" gh 12"
) Mean ) Mean
patient  week  week  week patient ~week week week
1 3 8 7 6 1 5 9 9 7.67
2 6 5 5 5.33 2 7 7 7 7
3 5 4 4 4.33 3 6 5 6 5.67
4 3 2 3 2.67 4 4 4 4 4
5 5 4 3 4 5 8 7 8 7.67
6 7 4 6 5.67 6 6 5 6 5.67
7 6 5 5 5.33 7 7 7 6 6.67
8 6 6 5 5.67 8 5 8 6 6.33
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Table 4.22 (continued)

Side effects: Pain Scores

Number Intense pulsed light Number V-beam
of 4 g" 12" of 4" g" 12"

patient  week  week  week Mean patient week week week Mean

9 0 0 0 0 9 4 4 4 4

10 1 1 0 0.67 10 5 4 4 4.33
11 4 3 4 3.67 11 5 5 5 5
12 1 4 3 2.67 12 4 4 4 4
13 6 5 6 5.67 13 7 8 7 7.33
14 6 7 6 6.33 14 7 8 7 7.33
15 4 8 6 6 15 2 6 6 4.67
16 7.5 5 5 5.83 16 7 8 8 7.67
17 3 8 5 5.33 17 5 8.5 7 6.83
18 2 3 2 2.33 18 7 6 7 6.67
19 6 5 5 5.33 19 7 5 7 6.33

Table 4.23 Time of post-treatment edema evaluated by patient after each treatments

Side effects: Time of post-treatment edema (hr)

Number Intense pulsed light Number V-beam
of 4" g" 12" of 4" gh 12"
) Mean ) Mean
patient  week  week  week patient  week week week
1 1 1 0 0.67 1 3 2 3 2.67
2 0 1 1 0.67 2 1 3 4 2.67
3 2 1 2 1.67 3 3 3 3 3
4 3 2 3 2.67 4 3 2 2 2.33
5 1 3 3 2.33 5 3 1 2 2
6 3 3 3 3 6 1 3 2 2
7 2 2 1 1.67 7 2 2 3 2.33
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Table 4.23 (continued)

Side effects: Time of post-treatment edema (hr)

Number Intense pulsed light Number V-beam
of 4 g" 12" of 4" gh 12"
patient  week  week  week Mean patient  week week week Mean
8 2 1 2 1.67 8 3 2 3 2.67
9 2 2 1 1.67 9 1 2 3 2
10 1 2 1 1.33 10 3 3 1 2.33
11 1 1 1 1 11 2 3 2 2.33
12 1 0 0 0.33 12 2 3 3 2.67
13 1 2 2 1.67 13 2 1 1 1.33
14 2 3 3 2.67 14 2 3 3 2.67
15 3 1 1 1.67 15 1 3 1 1.67
16 3 3 2 2.67 16 1 2 1 1.33
17 2 2 2 2 17 2 3 3 2.67
18 1 2 2 1.67 18 2 3 3 2.67
19 2 2 2 2 19 3 3 3 3

Table 4.24 Time of post-treatment erythema evaluated by patient after each treatments

Side effects: Time of post-treatment erythema (hr)

Number Intense pulsed light Number V-beam
of 4" gh 12" of 4" gh 12"
) Mean - Mean
patient  week  week week patient  week week week
1 3 3 2 2.67 1 6 6 6 6
2 4 3 4 3.67 2 5 4 3 4
3 2 3 2 2.33 3 5 3 3 3.67
4 3 5 3 3.67 4 4 3 5 4
5 4 3 3 3.33 5 4 4 4 4
6 3 3 3 3 6 5 6 5 5.33
7 2 2 1 1.67 7 5 6 6 5.67
8 2 3 2 2.33 8 5 6 5 5.33
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Side effects: Time of post-treatment erythema (hr)

Number Intense pulsed light Number V-beam
of 4 gh 12" of 4" gh 12"

patient  week  week week Mean patient  week week week Mean

9 2 4 3 3 9 5 5 3 4.33
10 8 5 6 6.33 10 3 3 4 3.33
11 3 3 3 3 11 5 5 6 5.33
12 4 3 3 3.33 12 6 6 5 5.67
13 6 5 5 5.33 13 3 3 3 3
14 4 5 6 5 14 4 3 3 3.33
15 4 3 4 3.67 15 3 4 3 3.33
16 3 5 4 4 16 3 5 5 4.33
17 4 5 5 4.67 17 5 5 4 4.67
18 3 4 3 3.33 18 3 3 3 3
19 5 4 3 4 19 3 3 3 3
Table 4.25 Comparison of side effects between the two treatment
IPL (n=19) V-beam (n=19) Paired
Side Effects ) P-value
Mean * S.D. Mean + S.D. Difference

Pain Score 4.36 £1.88 6.04+1.34 -1.68 £1.39 0.001

Post-treatment edema (hrs.) 1.74+£0.73 2.33+0.50 -0.60£1.01 0.025

Post-treatment erythema (hrs.)  3.60+ 1.13 428+1.01 -0.68 £1.92 0.138

P-value compared between 2 groups: intense pulsed light and V-beam with

Wilcoxon Signed Ranks test or paired t-test, Significant at p < 0.05

Based on Table 4.25, the mean of pain scores at the side of the face treated

with intense pulsed light device was 4.36 + 1.88, while at the side treated with pulsed

dye laser: 595 nm (Vbeam) device was 6.04 + 1.34. The pain score after treatment with

pulsed dye laser: 595 nm (Vbeam) device was higher than with intense pulsed light
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device = 1.68 + 1.39, with statistical significance (p < 0.05). The duration of facial edema
after treatment with intense pulsed light device was 1.74 £ 0.73 hrs, and with pulsed dye
laser: 595 nm (Vbeam) device was 2.33 + 0.50 hrs. The duration of facial edema after
treatment with pulsed dye laser: 595 nm (Vbeam) device was higher than with
intense pulsed light device = 0.60 £ 1.01, with statistical significance (p <0.05) . The
duration of facial erythema after treatment with intense pulsed light device was 3.60 +
1.13 hrs, and with pulsed dye laser: 595 nm (Vbeam) device was 4.28 + 1.01 hrs. There
was no statistical significance in the mean difference between the two devices.There was
one case (1/20= 5%) with skin type V who had first degree burn then turn to
postinflammatory hyperpigmentation after the first treatment session with intense
pulsed light device, at parameter; Filters: 560-nm, fluence 21 mJ/cm2, pulse duration 3.0
ms ,double light pulsed with 20 ms interval, 1 passes. The hyperpigmentation resolved
at six weeks after being treated with bleaching agent (combination of 4% hydroquinone,
0.01% fluocinolone acetonide, and 0.05% Tretinoin; Triluma®). The other side of the
face which was treated with pulsed dye laser: 595 nm (Vbeam) device did not have this
side effect. Purpura was not observed in any patient. However, no other side effects such

as infection, ulceration, scar formation were present in any subjects

Table 4.26 Comparison of side effects after each of treatment session

Postinflammatory erythema lesion

Groups of comparison
Intense pulsed light V-beam
Pain Score (4™, 8" and 12" week) 0.219 0.744
Post-treatment edema (4", 8" and 12" week) 0.819 0.330
Post-treatment erythema (4", 8" and 12" week) 0.395 0.567

Note. P-value compared 3 groups with Friedman 2-way ANOVA test, Significant at p <
0.05
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Based on Table 4.26 shows pain score, duration of facial edema after treatment,
duration of facial erythema after treatment was no statistical significance in the mean
difference between each session in the same device.



CHAPTER5

DISCUSSION AND CONCLUSION

Acne vulgaris is one of the most common skin diseases. Most inflammatory acne
lesions can result in postinflammatory erythema because blood vessels may become
permanently dilated as part of a wound healing response at the sites of focal
inflammation. Some acne erythema lesions may improve with time, but the persistent
erythema (Yoon et al., 2007). Target of treatment to reduce vascular such as topical
vasoconstrict, lasers and light sources that used to reduce the red coloration of
postinflammatory erythema include the pulsed dye laser (PDL), the potassium-
titanylphosphate (KTP) laser, intense pulsed light (IPL), and the neodymium: yttrium-
aluminum-garnet (Nd: YAG) laser. Usually, 3 to 4 or more treatments are required, at
approximately 1-month intervals (Rao, 2011). There have been many studies about
the efficacy of the pulsed dye laser: 585,595 nm for the treatment postinflammatory
erythema (Dierickx et al., 1995; Alster & Mcmeekin, 1996; Yoon et al., 2008), based on
the principle of selective photothermolysis ablation of the dilated capillaries. Intense
pulsed light (IPL) systems are high-intensity pulsed sources that emit polychromatic light
in broad wavelength spectrum. The IPL system acts on the principle of selective
photothermolysis and has proved to be useful in treating many vascular lesions.

Superficial red vascular lesions have a high amount of oxyhemoglobin. The
wavelength absorption peaks of oxyhemoglobin are: 418, 542 and 577 nm (Railan,
Parlette, Uebelhoer, & Rohrer, 2006). IPL can improve postinflammatory erythema
from acne vulgaris. One studies (Chang et al., 2007) shows improve postinflammatory
erythema from acne vulgaris was observed in IPL groups with minimal down time or
purpura. However, no controlled study comparing the efficacy of the pulsed dye laser:
595 nm (Vbeam) with that of the intense pulsed light has been done. This study therefore,
was conducted to compare the clinical effectiveness and side effects of the intense pulsed

light with those of the pulsed dye laser: 595 nm (Vbeam) for the treatment of
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postinflammatory erythema from acne vulgaris in split-faced study. The study population
consisted of the patients with Fitzpatrick skin type I11-V who have postinflammatory
erythema from acne vulgaris both side of cheeks.

The previous study showed that intense pulsed light device and pulsed dye laser:
595 nm (Vbeam) device were effective for treatment of postinflammatory erythema from
acne vulgaris. The results of the present study also demonstrated the significant
improvements in postinflammatory erythema from acne vulgaris and also decrease the
erythema index after the treatment with both intense pulsed light device and pulsed
dye laser: 595 nm (VVbeam) device.

Chang et al. (2007) investigated the efficacy of the intense pulsed light quipped
with a 530- to750-nm filter (I2PL, Ellipse Flex, DDD, Horsholm, Denmark) in treatment
of postinflammatory erythema from acne vulgaris. Topical anesthesia was not used; the
energy fluence was 8.0 J/cm2 for skin type 111 (11 patients) and 7.5 J/cm2 for skin type IV
(19 patients) using pulse durations of 2.5 ms and double light pulse with 10-ms interval.
Resulting for postinflammatory erythema, 63% was good or excellent (by improvement
scoring) on the IPL treated side compared to 33% on the untreated side. The results of
colorimeter were compatible with clinical improvement of postinflammatory erythema.
No side effects were seen except a few, mild postinflammatory hyperpigmented spots
lasting for less than 2 weeks in three patients (10%). Papageorgiou et al. (2008) assessed
the efficacy of an IPLdevice (QuantumSR , Lumenis, London, UK; lem=560-1200nm,
double pulses of 2.4 and 4.0,5.0,or 6.0ms (depending on the skin type), fluence:24—
32J/cm2) for the treatment (four treatments at three-weeks interval) of stage | rosacea
(flushing, erythema, and telangiectasia) in34 patients. Photographic assessment showed
significant improvement of erythema (46%) and telangiectasias (55%). Side effects were
minimal and self-limiting.

In the present study, the researcher used The Quantum SR® (Lumenis Inc. San
Jose, CA) applicator is intense pulsed light device for 1 passes at the parameter: Filters:
560 nm, pulse energy 20 J/-25 J/cm?, pulse duration 2.4 ms - 4.0 ms, double light pulsed
with 20-40 ms interval in the first, second and third treatment sessions. The independent
dermatologists rated most of the postinflammatory erythema improvement grade as
excellent (>75%) moderate (25-50%) and good (50-75%) improvement, some patients

were rated as no improvement(0%) and mild (<25%) improvement. The mean of the
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postinflammatory erythema improvement grade after treatment with intense pulsed
light device (Quantum SR®) was 2.71 + 1.21 .Ten patients (10/19= 52.6 %) evaluated
themselves as most satisfied after treatment complete. The mean reduction of
postinflammatory erythema lesion counts and the mean reduction of erythema index after
completing the IPL treatments with statistical significance (p < 0.001).

Several studies have been conducted on the use of PDL in postinflammatory
erythema from acne vulgaris. Alster et al. (1996) investigated the efficacy of the pulsed
dye laser (585 nm flashlamp-pumped pulsed dye laser, average fluence, 6.5 J/cm2; range,
6.0 to 7.0 JJcm2; 7 mm spot size) in treating erythematous or hypertrophic acne scarring
in twenty-two patients. Erythema measurements were much lower than those obtained at
baseline after one or two laser treatments. Yoon et al. (2008) researched the ability of the
pulsed dye laser with integrated dynamic cooling device (V-beam laser®; Candela Laser
Corporation, Wayland, MA, USA) in treatment postinflammatory erythema from acne
vulgaris and Fitzpatrick skin phototypes 1111V in twenty patients. Cryogenic cooling set
at 30 ms with a 10-ms delay. Treatments were performed using the following parameters:
wavelength 595 nm, spot size 7 mm, pulse duration10 ms and fluence 9.5-11 Jcm?.
Measurement erythema by Mexameter. All patients received two treatment sessions with
4-week intervals. A total of 90% of postinflammatory erythema patients achieved clinical
improvements. Lesion counts decreased 24.9% after the first treatment and by 57.6%
(versus baseline) after the second treatment. Significant improvements were also seen in
erythema indexes after each treatment.

In the present study, the researcher used V-beam laser® (Candela Laser
Corporation, Wayland, MA, USA) applicator is pulsed dye laser with the 595 nm
wavelength for 1 passes at the parameter : non-overlapping single pulses , spot size 7 mm,
pulse duration 10 ms and fluence 9.5-11 Jlem2 first ,second and third treatment session.
The two independent dermatologists also rated most of the postinflammatory erythema
improvement grade as excellent (>75%) and good (50-75%) improvement, few patients
were rated as moderate (25-50%), mild (<25%) and no improvement (0%). The mean
of the postinflammatory erythema improvement grade after treatment with pulsed dye
laser: 595 nm device (V-beam laser®) was 3.28 + 1.11. Eleven patients (11/19= 57.9%)

evaluated themselves as most satisfied after with the treatment. The mean reduction of
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postinflammatory erythema lesion counts and the mean reduction of erythema index after
completing the PDL (595nm) treatments with statistical significance (p < 0.001).

Although the recent the pulsed dyelaser: 595 nm (Vbeam) was invented to
reduce the postinflammatory erythema counts when compared with the intense pulsed
light device, the present study found that there was no statistical significance in the
difference between both devices in the mean reduction of postinflammatory erythema
lesion counts evaluated by two independent dermatologists (p = 0.102), the mean of
satisfaction (p = 0.614), and the mean reduction of erythema index evaluated from
Mexameter ® (p=0.780), but against assignment by two independent dermatologists
when comparing the mean of the postinflammatory erythema improvement grade from
each device, the mean of improvement grade after treatment with Pulsed dyelaser: 595
nm device was better than the mean of improvement grade after treatment with intense
pulsed light device. There was statistical significance in the difference between the mean
of improvement grade after treatment with both devices (p = 0.027).

The adverse effects of both treatment devices in the present study were pain,
transient facial edema and transient facial erythema. Since this study was the split-faced
study, the adverse effects between the two devices can be compared without any
influences from various characteristics of the patients, including skin types, and post-
treatment care. The statistical significant difference of adverse effects after treatment with
the intense pulsed light device and pulsed dyelaser: 595 nm (Vbeam), device were pain
scores and the duration of facial edema. The pain score of pulsed dyelaser: 595 nm
(Vbeam) device (6.04 + 1.34) was higher than intense pulsed light device (4.36 + 1.88)
and the durational of facial edema in the pulsed

dyelaser: 595 nm (VVbeam) device (2.33 + 0.50 hrs) was longer than the intense
pulsed light device (1.74 +0.73 hrs). In the previous review study of. Tanghetti (2012),
the pain score (scale of 0 -10) of the treatment with pulsed dye laser devices ranged from
2 to 8 with an average score of 4.5+£1.8 (SD).

In the present study there was one case (1/20 = 5%) with skin type V who had
first degree burn then turn to postinflammatory hyperpigmentation after the first
treatment session with intense pulsed light device, at parameter; Filters: 560-nm, fluence
21 mJ/cm2, pulse duration 3.0 ms, double light pulsed with 20 ms interval, 1 passes. The

hyperpigmentation resolved at six weeks after being treated with bleaching agent
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(combination of 4% hydroquinone, 0.01% fluocinolone acetonide, and 0.05% Tretinoin;
Triluma®). The other side of the face which was treated with pulsed dye laser: 595 nm
(Vbeam) device did not have this side effect. None of the patients reported any lasting
post-treatment purpura which was treated with pulsed dye laser: 595 nm (VVbeam) device.
In the previous study, Barikbin et al. (2011), reviewed article about the use of intense
pulsed light (IPL) for the treatment of vascular lesions, side effects and complication. The
main disadvantage of intense pulsed light is the lack of adequate skin cooling that can
lead to a higher risk of complications in dark-skinned patients, if not used correctly.
Other disadvantages of IPL can included inconsistence of emitted spectrum and fluence,
the heavy weight of handpiece, large spot size, light cannot be focused, gel application
required (hampers the observation of immediate local response) and direct contact of
handpiece to the skin required .Pain and transient erythema are the most complications
reported. Other rare complications included: blistering, purpura, crusting, hypopigmentation,
hyperpigmentation, atrophia, scarring, hypertrophic scarring, or keloid formation, and
infection.

A limitation of this study is that the numbers of patients and controls were
relatively small. Further research is required to identify optimum treatment parameters,
needed to compare the effectiveness parameter of the device.

In conclusion, both intense pulsed light device (Quantum SR®, Lumenis Inc. San
Jose, CA), and the pulsed dye laser: 595 nm device (V-beam laser®; Candela Laser
Corporation, Wayland, MA, USA) are safe and effective treatment modality for the
treatment of postinflammatory erythema from acne vulgaris in patients with Fitzpatrick
Skin Types 11l to V. Most of the patients were very satisfied with the result of treatment.
Both devices have similar effectiveness for postinflammatory erythema from acne
vulgaris treatment. Although there were some differences regarding side effects from both

devices, they were mild and transient.


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&sqi=2&ved=0CFcQFjAF&url=http%3A%2F%2Fwww.laserservicesunlimited.com%2Fen%2Fhome%2F425-quantum-560nm-sr-laser-ipl-treatment-head-lumenis-inc.html&ei=4abWUcucKoaRrAf19oH4Cw&usg=AFQjCNEM1TDVX0ZqchX6TQXHQGlH_TpyuQ&bvm=bv.48705608,d.bmk

REFERENCES



66

REFERENCES

Alster, T. S. & McMeekin, T. O. (1996). Improvement of facial acne scars by the 585
nm flashlamp-pumped pulsed dye laser. Journal Of The American Academy
Of Dermatology, 35(1), 79-81.

Anderson, R. R. & Parrish, J. A. (1983). Selective photothermolysis: Precise
microsurgery by selective absorption of pulsed radiation.
Science, 220(4596), 524-527.

Babilas, P. (2010). Light-assisted therapy in dermatology: The use of intense pulsed
light (IPL). Regensburg, Germany: Department of Dermatology, University
Hospital Regensburg. doi:10.1016/j.mla.2010.01.001

Barikbin, B., Ayatollahi, A., Hejazi, S., Saffarian, Z. & Zamani, S. (2011). The use of
intense pulsed light (IPL) for the treatment of vascular lesions. Journal of
Lasers in Medical Sciences, 2(2), 73-81.

Chang, S. E., Ahn, S. J,, Rhee, D. Y., Choi, J. H., Moon, K. C., Suh, H. S. & Soyun-
Cho. (2007). Treatment of facial acne papules and pustules in Korean
patients using an intense pulsed light device equippedwith a 530- to 750-
nm filter. Dermatologic Surgery, 33(6), 676-679.

Choi, Y. S,, Suh, H. S, Yoon, M. Y., Min, S. U., Lee, D. H. & Suh, D. H. (2010).
Intense pulsed light vs. pulsed-dye laser in the treatment of facial acne: A
randomized split-face trial. Journal of the European Academy of Dermatology
& Venereology, 24(7), 773-780. doi: 10.1111/j.1468-3083.2009.03525.x.
Epub 2009 Dec 11

Dierickx, C., Goldman, M. P. & Fitzpatrick, R. E. (1995). Laser treatment of
erythematous/hypertrophic and pigmented scars in 26 patients. Plastic And

Reconstructive Surgery, 95(1), 84-90.


http://www.researchgate.net/researcher/73740727_Philipp_Babilas
http://www.ncbi.nlm.nih.gov/pubmed?term=Chang%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=17550443
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahn%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=17550443
http://www.ncbi.nlm.nih.gov/pubmed?term=Rhee%20DY%5BAuthor%5D&cauthor=true&cauthor_uid=17550443
http://www.ncbi.nlm.nih.gov/pubmed?term=Choi%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=17550443
http://www.ncbi.nlm.nih.gov/pubmed?term=Moon%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=17550443
http://www.ncbi.nlm.nih.gov/pubmed?term=Suh%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=17550443
http://www.ncbi.nlm.nih.gov/pubmed?term=Soyun-Cho%5BAuthor%5D&cauthor=true&cauthor_uid=17550443
http://www.ncbi.nlm.nih.gov/pubmed?term=Soyun-Cho%5BAuthor%5D&cauthor=true&cauthor_uid=17550443
http://www.ncbi.nlm.nih.gov/pubmed?term=Suh%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=20002654
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoon%20MY%5BAuthor%5D&cauthor=true&cauthor_uid=20002654
http://www.ncbi.nlm.nih.gov/pubmed?term=Min%20SU%5BAuthor%5D&cauthor=true&cauthor_uid=20002654
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=20002654
http://www.ncbi.nlm.nih.gov/pubmed?term=Suh%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=20002654

67

Fitzpatrick, T. B. (1998). The validity and practicality of sun-reactive skin types |
through VI. Arch Dermatol, 124(6), 869-871.

Fodor, L., Ramon, Y., Fodor, A., Carmi, N., Peled, I. J. & Ullmann, Y. (2006).
A side-by-side prospective study of intense pulsed light and
Nd:YAG laser treatment for vascular lesions. Annals Of Plastic Surgery,56(2),
164-170.

Glaich, A. S., Goldberg, L. H., Friedman, R. H. & Friedman, P. M. (2007). Fractional
photothermolysis for the treatment of postinflammatory erythema resulting
from acne vulgaris. Dermatologic Surgery, 33(7), 842-846.

Goldberg, D. J. (2012). Current trends in intense pulsed light. Journal of Clinical &
Aesthetic Dermatology, 5(6), 45-53.

Goldman, M. P., Weiss, R. A. & Weiss, M. A. (2005). Intense pulsed light as a
nonablative approach to photoaging. Dermatologic Surgery, 31(9 Pt 2),
1179-1187.

Nelson, A. A. & Lask, G. P. (2011). Principles and practice of cutaneous laser and
light therapy. Clinics In Plastic Surgery, 38(3)3, 427-436.
doi: 10.1016/j.cps.2011.02.007

Papageorgiou, P., Clayton, W., Norwood, S., Chopra, S. & Rustin M. (2008).
Treatment of rosacea with intense pulsed light: Significant improvement and
long-lasting results. The British Journal of Dermatology, 159(3), 628-632. doi:
10.1111/j.1365-2133.2008.08702.x. Epub 2008 Jun 28

Patil, U. A. & Dham, L. D. (2008). Overview of lasers. Indian Journal of Plastic
Surgery, 41, S101-S113.

Railan, D., Parlette, E. C., Uebelhoer, N. S. & Rohrer, T. E. (2006). Laser treatment

of vascular lesions. Clinics in Dermatology, 24(1), 8-15.

Rao, J. (2011). Treatment of acne scarring. Facial Plastic Surgery Clinics of North
America, 19(2), 275-291. doi: 10.1016/j.fsc.2011.04.004


http://www.ncbi.nlm.nih.gov/pubmed?term=Fitzpatrick%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=3377516
http://www.ncbi.nlm.nih.gov/pubmed/3377516
http://www.ncbi.nlm.nih.gov/pubmed?term=Ramon%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=16432325
http://www.ncbi.nlm.nih.gov/pubmed?term=Fodor%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16432325
http://www.ncbi.nlm.nih.gov/pubmed?term=Carmi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16432325
http://www.ncbi.nlm.nih.gov/pubmed?term=Peled%20IJ%5BAuthor%5D&cauthor=true&cauthor_uid=16432325
http://www.ncbi.nlm.nih.gov/pubmed?term=Ullmann%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=16432325
http://www.ncbi.nlm.nih.gov/pubmed?term=Glaich%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=17598852
http://www.ncbi.nlm.nih.gov/pubmed?term=Goldberg%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=17598852
http://www.ncbi.nlm.nih.gov/pubmed?term=Friedman%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=17598852
http://www.ncbi.nlm.nih.gov/pubmed?term=Friedman%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=17598852
javascript:void(0)
javascript:void(0)
javascript:void(0)
http://www.ncbi.nlm.nih.gov/pubmed?term=Clayton%20W%5BAuthor%5D&cauthor=true&cauthor_uid=18565174
http://www.ncbi.nlm.nih.gov/pubmed?term=Norwood%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18565174
http://www.ncbi.nlm.nih.gov/pubmed?term=Chopra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18565174
http://www.ncbi.nlm.nih.gov/pubmed?term=Rustin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18565174
http://www.ncbi.nlm.nih.gov/pubmed?term=Rohrer%20TE%5BAuthor%5D&cauthor=true&cauthor_uid=16427501

68

Retamar, R. A., Chames, C. & Pellerano, G. (2004). Treatment of linear and spider
telangiectasia with an intense pulsed light source. Journal of Cosmetic
Dermatology, 3(4), 187-190.

Ramanathan, S. & Hebert, A. A. (2011). Management of acne vulgaris. Journal of
Pediatric Healthcare, 25(5), 332-337. doi: 10.1016/j.pedhc.2011.05.007

Sami, N. A., Attia, A. T. & Badawi, A. M. (2008). Phototherapy in the treatment of
acne vulgaris. Journal of Drugs In Dermatology: JDD, 7(7), 627-632.

Shamban, A. T. & Narurkar, V. A. (2009). Multimodal treatment of acne, acne scars
and pigmentation. Dermatologic Clinics, 27(4), 459-471.
doi: 10.1016/j.det.2009.08.010

Tanghetti, E. A. (2012). Split-face randomized treatment of facial telangiectasia
comparing pulsed dye laser and an intense pulsed light handpiece. Lasers In
Surgery and Medicine, 44(2), 97-102. doi: 10.1002/Ism.21151. Epub 2011
Dec 16.

Yeung, C. K., Shek, S. Y., Bjerring, P., Yu, C. S., Kono, T. & Chan, H. H. (2007).
A comparative study of intense pulsed light alone and its combination with
photodynamic therapy for the treatment of facial acne in Asian skin. Lasers In
Surgery And Medicine, 39(1), 1-6.

Yoon, H. J, Lee, D. H., Kim, S. O., Park, K. C. & Youn, S. W. (2008). Acne erythema
improvement by long-pulsed 595-nm pulsed-dye laser treatment: A pilot
study. The Journal Of Dermatological Treatment, 19(1), 38-44.
doi: 10.1080/09546630701646164


http://www.ncbi.nlm.nih.gov/pubmed?term=Shek%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=17252567
http://www.ncbi.nlm.nih.gov/pubmed?term=Bjerring%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17252567
http://www.ncbi.nlm.nih.gov/pubmed?term=Yu%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=17252567
http://www.ncbi.nlm.nih.gov/pubmed?term=Kono%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17252567
http://www.ncbi.nlm.nih.gov/pubmed?term=Chan%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=17252567

APPENDICES



70

APPENDIX A

Milaaet a3 INIATINTIFY (INFORMED CONSENT FORM)

TN AU WA o,
IR (U1 /UG U)o UNAND. e
RIS U oG TUMYTIN AOUTATO ..o
9 A 1A o
e Wl /... 2 gl . \... N\ G\ AN
o @ @ @ =4
BUNOAUR. oot DI S VUSRS

o @ 4

(DOF INTANN. oo

o @ Aa 1 aw 4 I [ [
yarhmilsdeuaasnnuiuseuingmInsams e undnguuansn
9 k2 Yo Ao o a [ Jd a
1. T 1asumsn1asensidoved LNNING WE1TAY Neuzmnilseasy uay
s 7 v Aad A = ~ ~ a a v s
219158 Weunwnd luea Sualdss 59 maanylSeumevdszansamueams lsmndase
4 [ [ a
3595 W Tumas Meunuuasnudngs Tumsinen 5081099102 COMPARISON OF A
PULSED DYE LASER: 595 NM AND AN INTENSE PULSED LIGHT FOR THE TREATMENT
OF POSTINFLAMMATORY ERYTHEMA FROM ACNE VULGARIS
9 Y A 9 1 Ao dySJ Y Aal YA v o
2. sugeuing m Iasamadveiidleanumingla Taeildun13aiedy vasnada
! 9 9 1 =} Aaov
uplsznsla uagnsouaz lvanusuvelumsive
9 9 Yo a 9 [ Iy v - Y o Av ad
3. S Idsumseuenazaeudeasdenindiveninuiaglszasaniside 35ms

av [ A o A a d%} oa/I P Yo av
298 ANNYaeANY 91015 N300UATIINOI1UNATVY i?NﬂQﬂiZTﬂ‘b’ﬂﬂﬂgqﬂﬁ‘U’i)']f‘lﬂ']ﬁ'nEJ Tag

= Y dy Y Y Aaov Y
ACRIALAINDNTTBLIINUITINNITIVYLUUNY



71

9 Y Yo @ gaw 1 3 9 1 @ 9y Y g Y
4, ﬂJTWLi]"I"lﬂ5‘]Jﬂ155‘]J5i’Ni]1ﬂ@’Jﬁ]flfJﬁlglﬂ‘]ﬁllﬂllaﬁ?u@]'f]sll@ﬂslnwmH‘]Juﬂ'ﬂlla‘]_l {4

R

9
LY A

A Y ao 1 J a 4

L‘]_IﬂLNFJ]lﬂ!ﬂWTgiugﬂlLUUﬂl@ﬂﬂTiﬁEﬂWﬂﬂTifJﬂEJL‘V]TL!TJ uaﬂmuamﬂqﬂﬂizmﬂmmﬂnmmm
12 S Y ' Ao Y Yo o s

fllgllllllﬂTﬁLﬂﬂLNfJGUE’)llua‘lﬂllﬂuﬂﬂaﬂﬁﬂu@ﬂiﬂiﬂﬂ”ﬁ?ﬂﬂ Elﬂnuulmummmammu

9 Y Yo Ja o Y 1 a o av 9 Y Yo
5. GIJ"I°I/\IL511"I11¢]5°]_I‘I/]5”I“]Jfll”l‘f‘lI?;!’JFi]EJLLEI’JTﬂ ‘Vi"lﬂlﬂﬂi’)‘hlﬁi”lfﬂﬂ“’] 1NNI1IIY "‘IHWH]"H]%]lﬂT]J

aa =

m3snEmeIannanzdIve lag lifan 14910 aaoaaulians Iasuamaunuaunsien
F4
MATUIINMIITOAWETNAIT

Yy 9
a A (2

D) PR Y Y A o aw A A 2 v 1
6. 61]1WL§]1]1¢15‘U‘V]§"I‘U’J"I GII"IWLi]"Ill’dT]‘ﬁT]ﬂ%ﬂ@uﬁ”JEJEJﬂmﬂﬂﬁ’Ji]EJﬂiQumaglﬂﬂllﬂ I@]EJ%J

'
A 9

iimansznulan aemssarmenamuansnI I3 1851
9 Y Yo a 1 [ 4 a [ d o a @ 9
7. i 1dsumswlumsAadeny unndnal wsad Vaugimwilszasy Wani
TATIMIIVBAIeIEY 0815828101
A 9 o aw Yy v Y A ' 9 o a
8. ipwd1smnIIvouda Tdlinnuananeazinauiiamsnygl nsaaauma

:: :Il Y 09: Y Y 9 1 AN v Yaow Y = @ ' Y Y '
MHUA 4 ﬂi\ivlﬂnﬂﬂ‘iﬂ GUTWH]1%81Wﬂ’)1ﬂ53hﬂ@ﬂﬂﬂ3§]8@’)ﬂﬂ Llﬁgiﬂﬂ‘i'l‘ﬂ')'lﬁ'lﬂslﬂ‘WL%WlIM

Y

) 9
£ 1 3

o 09: Yy 9 4 ] Y 1 Ay A
ﬁ'lj\l'liﬂﬂ’l@']uuu]lﬂ 6111WLi]1”hJﬂDii]$ﬁJTi’nNm’Ji]Elu ALUAAIILLTN
s a v a ) v aw Y a A o
9. UANYHYN IUTI5AY wﬁuglﬂWﬂiglﬁﬁﬂ 1’?3Wu11ﬂ5\1ﬂ153%flhlﬂf]ﬁ'l]'lﬂlﬂfnﬂll
1 4 av qu { [ 1 {
iwaz!,?)ﬂﬂﬁN“]ﬂJ’eNIﬂiﬁmiﬁa@ﬂ%uﬂiﬂ&l%uGUENﬂTi’Ji]El'iDZJ‘VNﬂ’mJ!ﬁENLLaZ’é)uGI‘iWGING]ﬁ
a & 9 Hq vy v A - o )
'ﬁ)'li]lﬂﬂelluGlUﬂ'lﬁlell'li'JﬂJ Iﬂi\‘lﬂ'liuslﬁ"ll'lwm'lﬂﬁ'lﬂllagﬁﬂa\ulagﬁUW@%@Uﬁ'liJﬂ'ﬁﬂiﬂ\iclu"Uf] 5
nnlszms
R Y9 9 R T I ) A A vy o o D,
6UTWl%']hlﬂﬂ']uuag!sll'lal%m@ﬂ'J']N@']MWU\??(’EJUHQ'J ﬁ]\?hlﬂa\‘]a'lﬂuﬂ‘]fﬂhlﬁlﬂUﬁ']ﬂiUu NIoN

fuini Iasamsavetas wenu

I 9
Al | .. Houeau/AnAI0
O A oS AT )
o 9 av
BT WA VRN RS oSN ORRRRRRRRR W1 Insan1sIve

A
(3N PP Weu
(et )
ANYD .o, Wau



72

BT
A Ya 9 0o Aw 1 1 v A 9 YyYaow 1 9
nsdifgurauaudnsnInsamsiive luawnsoemmisde la Tgiteeudend
v A 9 A dy 1 YA Y Aav o F) 9 Y Ya
lumisaeIianusueeniinnfgausonauinmasansdideilaauinlouad vag Ingousen
Y
1 Aav a J a [} ] [} a [} 1
A5 1A39M3 198091 HIpNNWaeIuLlesun 1w lums Ianususeusinain

v
L

Y] Jd o A
(W9 Ws1TaU Neuzmwilszesy)

Wi Ingan1sdve



73

PNANSADBIEL/MTUI IA3INM IV I0IAINS (Information Sheet)
a v d' = =1 = a A 9 4 o
M :MIAny T sumeulssansanueams lsmidasiomeos 595 w1y
=1 1] 9 ~ [ a 9 :’) = Iq
was euuuaanuduglofinea Tunmssny sesuasainds [@oyansnuaszgnilaiiy
ANAL)
BEUINANAINNIY
' A YN Yo Aa q ¥ Y = Aa A = ~ ~
mudud lasuFynnuwndIiidrswmsAnyineaaiin 5o msany s suiiou
Aa a 4 4 Y
Uszansnmueans ldmndasomaes:595 w1 Tumas Weudunasnnuduge lofivea lunis
o A B A a2 a A Y A
AT IPUAININTD  FUATOINBNITDITLANTYDNITAIAD V-beam Pecfecta laser® 11ag IPL
1 A Y = [ 1 = Y =< 9 ~
Quantum SR® NOUNMUIZANAUNITIIMIANEIRINE Vo euTiiumudsdoya Nuwas
Y
318aZDIAVBINITIVY AT
A = ~ a ) 7 @
¥olnsams:Msanylssuieulssansnmueams lamndasieassas 595 U1 Tumas
[ Y [ Aa
Mevnunasnnudugledinea Tun135ny1 5081A991NT(COMPARISON OF A PULSED
DYE LASER :595 NM  AND AN INTENSE PULSED LIGHT FOR THE TREATMENT OF
POSTINFLAMMATORY ERYTHEMA FROM ACNE VULGARIS)
Yo A = W
A5uRareulnsansIve
4 a [ Jd o =Y
1. UWNINQS WHiau Nauzmwliziasy
4 4 v Aad
2. 9191358 Weunngd nea Sualdss
[ Jd a v
Fagiszasnmsidy
d‘ = = = a A 9 = = L%
WofnyulSeueulszanian watruned tazanunane lavesoraaiag ¥eq
A Y o 4 @ 9 =1 o @ a
n5ouMdATBIa03:595 W Tumas nutaIndugs lofiuea TumssnuisosunsasnIngd
d‘ o AW
ANUNNIVY
Tsanenina uiminetdeusiimans nganmue
d [y
szlemiveamsIve
° Aaw dy Y I 9 [ a 9 A Y o
1. dwnsmiwamsideil I i udeyalumsinuisesuasdr Arumies iidase
7 Y ~ Y a s A Y a
s 595 W Tuwas wag uaanudug lefinea Tasldminlmes Muinzauiveliing

4 a {
sz Tenigega uazinanzunindoutiosnge



74

P} .
A A Y a

93 9 = av 1
2. esalmiuveyaiiugiuiionivelumsanyidenssonlusuing
d v A Y =S
INMNNISAADNUINANE
Yy A A9 A qu} 1 = [ = 1A o a
1. Arjarsedmeniiengaa 18-55 3 quamudssduaz lililameda
Yo Aaa o R/ a a 9 0911 9 dlsl [
2. Tdsumsinanennunndindlu seeuandius naud U Iaeandeanssnu
a aa [ L4 H
3. 1/521AMA7 (Fitzpatrick’s skin type) TII-V 9100153490 803N NIF B0 M19A 11
AN
4. annsosuimMIageAaun Tsameianminetas uifimade nganwd
a [ o Y] d v a [
5. gugaudnimInsamsdreanuatinsle uazasanednvalonus lulugusensums
3n#1 (Informed consent)
d U A = a v
INMNANDONDIANANATIVITINMIANHIIVE
o w 09/} d A Y
1. MAIINTINNT IRUNYAT
vAa g a o o v Aa ) [l [} 4 ]
2. fisgiadulsarniiansemauiluTsarmiviieg wu Tsanuuid Tsaa1eu Tsa
IS a A A [ a ~ Y o 4
AUNARY 18 HI0NT8FNUTNUNADINTRIADT
= va o J (v a a A . a A 9 .
3. PszaamsinawesUsuanimiivialuneg (ablative), ¥HANUNANDY (Semi-
. A
ablative) M1 3 1@oU
=~ A = Ao (2] a = a <3 = A a <3
4. Nlsziamanaas Tunady Nendu visod1sAuaN Mol 610U ¥30 ATAUAY
MUV IMUTRANILIINSTIE
= va 9 A Y 9 =~ =3 A
5. Psziamsnseniviseaonvtdleasltuuanmely 3 wou
vaq ¥ ' a s . . Y} A
6. HlszialdenlunquisAnesd (retinoid) Meluszezina 6 neu,1deazarvduaen
A 9 3 o =) A
WI0AUMILUIAIVudeaMe lUsEezIa 6 1RO
7. Wlsalszddan haeouds wu Tsagile (SLE) Tsnaudn 904 uaz Isallszddou o

a [

=
1
1 4 o @ A w n Y
wu TsagiAuiuiantedaes Tsanmnundaniugu e aaq
~ wa < ¢ a o oA A Aa < < a P
8. Wilsziaseslsnd]uuzisarimis niemesenni Temaniunzisagaluninanazi
MITNY
~ va g a A A o v g '
9. Nlszaadiulsasumeluszezina 6 wou nsemauilued
d Y Y a = a v
aminslioinains@ananmsanyIde

1. A3mIedean13oonannidige

[

9
U
193N ADINTUNTNFOUDS T UUTININMNMTTNYN
Y a o Yo [ d‘ A d‘ Iy 9 1 a o
915398 1A5UMsTnduueNTionInIdeva 1Tz 119N 308

N
e eRe eRe

N

B &
a&&
]

an

N

Jd Y A J Aav
N ,Njﬁ?ﬁ?ﬂllﬁﬂ NI ANYITHINNITIVY



75

5. luensomndaamanssne 1d

% a

= =
VOYaasITNIANY

Ay oA

5081LAI N7 (Postinflammatory erythema) INANRINTONIAUVDIT UL UidUIAoAkDY

1 k4
AA @ v o Y

A o v £ g 1 Q 1
TafmisvenesiFatiuauniialumsmeveauna nMInsua I INTFuMTai 1w
<] a Y 9/ 9 ¥ I A = =~ a o
1191 5e8uaNaI019M e Iaee lutheses Tsaua 1¥szeznaniuaou 091 Taeiamils
9y A o ~ v A v 9 =
AUVUTANHULIS o UIENON VIV 1AL
[ Aa Y ] ~ an oaj 1 ¢ A 9 = Iq
mssnusesuasdn luilegtiu Tnanedisawa oam saes nildwdasaiwihvuie
1Ag UEIANNITNET
s 9 A =\ o W [ a 4
mes nidudeathmune lanudanlunssnusesuainnd Taomme mdaiig
o % [
@93 595 (PULSED DYE LASER: 595 NM) w1 1uuasaalundnnisvuea Selective
o s (A o
photothermolysis A® M3 l¥nasnuamses nlasuilunnudouliiduaonaas soauasnnduy
1 d ]
@OAV1892199 dIULEINUANES INTENSE PULSED LIGHT) iilunasanueaau 14
[ o 4 1 5
HanMIReIN RIS (Selective photothermolysis) HAZHH 1A 515-1200 W1 TUILNAT FIFI1TD
~ Y] I [V Y Y [ Aa ¥ A o
wasundsnuuasiundsnuanudeulauny sesuasdrnzeiadJaiileannandanunny
Fouimliduaonaanedd
= 3 ~ ~ A A o s
msfinyveasuumslseumeunsesiie ndasie@ies: 595 w1 luwas (PULSED
Y
DYE LASER: 595 NM) tagttddn 1y g (INTENSE PULSED LIGHT)
1 ~9Y v A v ad = av ] S Y Ja A
MAMUTITeaedaneInUITMIANEITE MuamTaaeumund 1d unndauaney
o Y Y =
fAowazuaslinuniiulagazioon
aAav A Y 9 Y [ 1 dy 1 A Y
nelasansdteiidoyaudslnmunsudsaelUil neunviuszanaudisuns
= a o dy
ANy
Y
1. MISNYI508LAIT7 1AY V-beam Pecfecta laser® 4iag TPL Quantum SR® lagsna 114
AR 131 6000-10000 1M BB IAIAATNANNN Uil

b4
A Ya o []

av [ d a a J 1 1 @ 1 a
2. TuTasamsdveiifave lulasulse Teand mamnaiyd nanae lulasuawss Sudou
Y v
WIoMIEUAYURIUNUINUTENANYA U Taiamsaouunu luFeing daeslala
A 1 Yo a s 9 1 Y aw 1 Yo
3. e lasumsdsziiuninummdndaimanz auunmsidns :mnsite nueg 185y
] v 1
M35 1A8INT 099980967 AD V-beam Pecfecta laser® 1@ IPL Quantum SR® 1A8LU4AT NI
] v
Tumssnm nseslonsaesdanniilszansom TunmssnisesuaannduagHIuMITuTo

4 Y 1 I A A A [V
NNBIANTIMSLazaIIunsosuonaeans



76

1 o d Y o Aa 9 Aaad Y A o 4 1y Y
4, ‘VI”I“L!i]1L‘]Ju@]@ﬂﬁq&]ﬂﬁiﬂyﬁﬂﬂuﬂﬂﬁ’m’JEJ’JTJE’)L! taz l¥Nannun qdyanNrnuIyy
U [ ISR d' [ = Y 1 19 = 1 Y 1 L]
oou lguLaznNuLAn i]”lﬂlf;lj’Ji]EJTli]ﬂ!G]iEm”l’J Tﬂﬂmu“lmmmﬂﬂﬂﬂmmmamﬂﬂ
1 [ a 1 J v 09// ) 0911 T 3 [
5. MUFWTDUNTNRULASHANIUNG G]"Iilﬁl,!,W‘V]EJuﬂ‘V].ﬂﬂ’i\‘] U 4A59 LU UV
[ a A z qﬂzl a dJd a :1’ YY)
ﬁﬂmuazﬂizmmmwﬁﬁ MINUA 3ATI NN 4DT1NAY LASATIVNAATNND 90 1 ATI HAITUMS
Y
Snuasiganie 4 oiad
6. AU dMTUIEIaNAT

[ J a

@ @ ' 3 Y a Y A Yao Yy 1
6.1 ‘Viﬂ\‘]ﬂ'liiﬂ]el"ll,mﬁ%ﬂiﬂﬁ?ﬂ?iﬂi‘]ﬁﬂﬂ@ﬂm“ﬂﬂLLﬁNTl‘Viu1 VIEJ’J“’UEI?JEJ‘]J‘I‘H llﬂ!,l,ﬂ

k)

Aa o d o a Y Yy Y a o d o Y
WANATUN NMANUTSDIANINU LB 1BIY, lnand unnuLaa NN

Q
A

a 1 [ d @ @ 1 [
6.2 salrihgnuaaaaluga 12 danivasmssnyuaazas
] Yo o = Yy Ao Y ¥y v a Y~
7. ‘1/11ui]$vlﬂ‘§ﬂﬂ1‘iﬂu1/]ﬂWﬁﬂlNLﬂﬂ\1 wﬂuwmmumﬂuazmumm MININANQAU LA YN
[ 1 = a v Y Y Yaow o aa 1 4 a [ d o
INNITINYT TEUINNTANYIIVY Glﬁiﬂlli]ﬂﬁd’ﬁ]ﬂﬂuﬂ AAADLUNNYNTYN LITITAU NAULINN
) { o { a @ 1 @ 4
Uszia3giwes 1ng 0815828101 w30 WU sW.uANedonsdnans ngaumwa Iaefiuil o
9 o a ' 9 = A a o o 9 @ @ A a v Yo o 1A
@’Ji]EJ“]J‘§$L3Jm'J1Nﬁ6UN!ﬂENT]LﬂWﬂWL‘]JHGI’EJ\‘]i‘]JﬂWiiﬂ‘HHWiJmaJ V]Wui]gulﬂiﬂﬂ1iiﬂie|11@ﬂhlillﬁﬂ
1 9
algoelag
~ A 9 =) ~ a 4? 1 @
8. ANUAUIN TNV NILINAVUADDITTTUAT
9 { o 1 @ ) o Y 9
8.1 Wa"lﬂ\‘ilﬁﬂﬂﬁﬂJﬂWUUf]Uﬂﬁ\‘lﬁﬂ‘ﬂ?ﬂﬁﬁﬂ‘HW@’JEJLLET\‘lﬂ’JHJL"UﬂJq\‘l (TPL)
Y= = @ = a A o [ 1 A9 a ~
1) ANUFANMUDUYNUUINAAINUITNIUNNINIGITNHLYUNTDIDUUTLIUN
MMITNEN
2) 59893 (erythema) LAEUIN (edema)
Y A A Y9y o o o Y 9 o
NﬁﬂlNLﬂﬂQﬂWU"lﬂuﬂﬂﬂﬂQQWﬂWWﬂWiiﬂHWﬂ’)ﬂLLﬁ\‘iﬂ’ﬂmﬂmq\i (IPL)T@EJLQWW%‘VH
@ a a9
ﬂTﬁiﬂ‘HﬂuW’Jﬁl"UﬂJ
= a d? [ 9 9 ] dy
1) gy JUND DADN HININAVUILINHIAIYNT ALALAAAIGYINUFDUD UM
4
e LuUsudsemu (topical and systemic antibiotics) IUAILHAILAUY
9 a dgl @ Y 9 1 Ay
2) 'i’f'Jthl“Vi‘JJ (burn) WINNAVUISTNHINIYNTTQUALNAAIYITNUTDUDUN Liae
4
LS I EEA LR (topical and systemic antibiotics) IUAILHAILAUY
aa [} o cy a dgl @ 4 4 v A
3) ﬁN’JllllﬁiJHﬁiJ’ﬂ I9UADT UININAVUISINHINIYNIT GlﬁEJ'I‘I’I'I‘IJS‘UN’JGUW”J
1 A o‘ A 1 d’ Aaad v d'o (% a dgl
(whitening agents) AUNNANIVSATNUTND WTDIDYANVTI IUDINNUITINHINIINA INDAYU
o Y ) Aoy A s
ATTINHINWYNIT GlﬂfﬂWlWlﬁJﬁ’JUﬂigﬂfJUGU@Q tar LENHIO LakEeT

Y Y
4) LNQRWOY ‘Vﬂﬂ!’ﬂﬂﬁuﬂggﬂ‘lﬂlW’Shflﬂ']i@jLLﬁLLWﬁ?%}’JfJfJ'ICJJ'ILGdIf’E)LL‘]JUﬂ'I uag uyy

4
50152 U (topical and systemic antibiotics ) IUNIWNAILAVY



7

Y
5) 308%1 (purpura) @NIOMED A 10-14 Tu
o a dgl @ 9y o .. A 9 J
6) unallungu MININAYUILTNHINIBNIT911 subcision 130 1FIAITDT 11N
[ I 1 dd? A I 9 a dy [ 9 =
Snvwmaitiuauninzfvu niouwaidluyuauiguinsos Ind vinmadusgsnyiaemsaag
. . Y . . . .
triamcinolone U "Illﬂcluﬁ E]EJIﬁ f1 (intralesional triamcinolone)
{ 2 ] [ o [ 4 4
82 WatuAsINTNNULBENaIINTIINISndndaaaes (PDL:595 nm)
Y
1) 3989 (purpura)eINIarIEea 1A 10-14 S
2) 3989 (erythema) LAS1IN (edema) ansomendld 2-5 Su
Yy a A LY ) o o ] 7 s
wavaRsanny ld i sendanninmssnydremdagases
gl . L a d? [ 9 9 v A
1) 998001 (hyperpigmentation) HINNAVYUILTNYIAIYNT TermmalsurIv
. . 1 Aaa o‘ 2 1 d' Aad o d‘o [ a 42‘
(whitening agents) 9UNINARIVLY AN UTND 130308419V 1HBININNITINBINIINA WINAAYY
o Y 9 A A P
ALTAHIAIEMT 1FNMNNaINUTLABVYDN tar LAIHTO 1AI¥DT
Y Y
2) UNADABN (abrasion) MINNATUIZSNHIAIBNT QUALNAA TSI UFOLLTN
Y
waz nuusulsemu (topical and systemic antibiotics) NI LHAVLATY
A Yy A oa & ‘LA 7Y o Aw ¥ o
9. MAUNATINABUNAVU TUIEHINNITY UUNIHN1IToaE TNMITARINLINATTIU
a = 4 (=Y 1 9 1 Y @ ao 9
s Fwunnd Taeludealaaelag vazorenaiasanisonoudlieendinlnsanisisela
Y 9 = ] ya o w 9 ’9Y 0o Aw Y
aapana MHatuAssguussu amnsnldFialses1iuld unnddinitess Inmmounnu
JUag 500 YN
[ 9 @ Y 4 Y a o ] ]
10. #aslvnsinyiuad unmdagli ludszimamanisinuinuniy ngansenly
a < Aa 4 o Y a d
Usziliumunruiueg s eazihdeyaliimsgsae 1
9 [ 1 < I~ Y] = Y A Y o
1. Joyaaqvesnmazgninuiluanudy tazazidlamemwizdoyan IdasUnanas
< ay XY 1 3
@gaau IasamsIvem iy
1 av yd o 1 a 1 ] %
12. M IasamsivetiiullTaeadias s iuendasiezdismmionoudn
= 20y ' ' ) A Yo s
nnmsAneil ldaaeanm Tag linsznuaemsguasniiniuez lasumsunnd
o w A = = dsl 9 o [ 4 a 1 qs.;}
UYsgmsdingnmualsniwae samsaneilddmiviaglszasaniadnmsmniu
(] [ < I (] [ 1
Taedoyadiuyananeazgminu Iidluedsduag il msweuns gasisayu

9

1 = A A
ﬂl@ﬂl@ﬂﬂﬂlGlUﬂOWNi'JﬁJNﬂﬁJ"l U Ny



APPENDIX B

78

RESEARCH RECORD DATA SHEET

sUUTHANYRYAIATINTIVY

=2 = =~ a A 9 4 4 ~ o
ﬂﬁﬁﬂ‘H1L‘JJ§EJ°1JL‘V]EJ°1J‘]J§$’€T‘V]‘ﬁﬂ1W"IIENﬂ1§cl°]flw1ﬁﬂﬁ‘c’lmlﬁli€]i :5951!111&!&@]5 Mmyunu

uaannudugalumssnuisoonasdd

%@Ha‘fl]ﬂﬂﬂlﬂﬁﬁiﬂ]ﬂ (Patient demographic information)
Yy Y A

RWIZINUN

Y] A aa g 9
1 AU AU VTUAVVOUD ..o
2. B0 WAool g A e Nl e SN

A
cJLTL.Y Y AT O 9| \VARIIY/ )\ O 40 .

o ] 4
LUDF INTANN .o Emiled®..\...\... NG\ ..
4NF LY 2, W
5.919 ... 1
6. D1FN ....... 1. VIT1UNT ....... 2. WHNNUUTEN
19 v A v KR
....... 3 UNTU .4 UDIS OV AN
....... 5 ADMITAIUADY o6 DU e,
7. FitzpatrickSkin type ....L....IL....1IL,....IV
8. Tsntlseddn........... U 3i5
Y A A [
DI GNIUDY .o
9. YT IANMITMIUDIMITIIT U e
d' A 1 1

10. QUWS W30l ... qU o Taigu

A A A Aa = [} A 1A
11. AN 0IANNNUDANDIOANTO I eovenen. AN v, l3id

A [ d' Yo 1 ]

12. Us5amssnunme 1asuuney ... LAY .. 2. lsiine
9 A ax 1 1 o [ a’z’ dy
DUAY FDIB.rrvrrreennnn. FLHZHNNOUMITINTTIHIATIH oo,

Record number................

Date
Name
Address
Tel

Sex
Age

Occupation

Underlying disease
Drug use
Supplement use
Smoking

Alcohol drinking
Previous Treatment

If yes: Method and time



Experiment record data sheet

1. Post inflammatory erythema lesion counts evaluation

Patients
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Duration of treatments

st

nd

rd

] After 1 After 2 After 3
Baseline treatment treatment treatmnent
(Weeks 4) (Weeks 8) (Weeks 12)
Left Right Left Right Left Right Left Right
Post
inflammatory
erythema

lesion counts

2. Clinical post inflammatory erythema improvement grade evaluation

score Mean
0 no improvement
1 <25% (mild) improvement
2 25-50% (moderate) improvement
3 51-75% (good) improvement
4 >75%(excellent)
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Patients
8T 01 P
NamME Of EVAlUALOT. ...t e
At weeks 12
(after treatment)
Left Right
Post inflammatory erythema improvement score (0 - 4)
3. Erythema index scores(mean) by mexameter MH 18
Duration of treatments
st nd rd
After 1 After 2 After 3
Baseline treatment treatment treatmnent
(Weeks 4) (Weeks 8) (Weeks 12)
Left Right Left Right Left Right Left Right
Erythema
index
(mean)

4. Pain score during the procedure
Pain score: Please circle by the real data

Moderate pain

Most pian




5. Clinical evaluation by patient
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Side effect record data sheet
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¥ A After 1St treatments After 2nd treatments After 3rd treatments
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Figure B1 (A) before treatment, (C) one month after 3 treatment sessions of the
intense pulsed light device. (B) before treatment, (D) one month after 3

treatment sessions of the pulsed dyelaser:595 nm device
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Figure B2 (A) before treatment, (C) one month after 3 treatment sessions of the
pulsed dyelaser: 595 nm device. (B) before treatment, (D) one month after

3 treatment sessions of the intense pulsed light device .
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