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a b s t r a c t

Background: Pulsed dye laser (PDL) is effective in treating sebaceous hyperplasia (SH). However, only
short pulse-duration PDL (SPDL) has been used in previous studies.
Objectives: To determine whether long pulse-duration PDL (LPDL) can achieve comparable efficacy in
treating SH with fewer side effects versus SPDL.
Methods: Eight patients with a total of 75 SH lesions were enrolled. Each SH lesion was randomized to be
treated with two sessions of 595-nm SPDL with 0.45-millisecond pulse duration or 595-nm LPDL with
20-millisecond pulse duration. The second session was performed 4 weeks after the first session. Side
effects including pain and post-treatment purpura were recorded. Follow-up examinations were con-
ducted at 1 week and 4 weeks after the first session, and at 1 week, 4 weeks, and 8 weeks after the
second session for repeated photography and assessing the diameter and thickness of each lesion, post-
treatment purpura, and other adverse events.
Results: All SH lesions responded to two sessions of PDL treatments. The reduction ratio of lesion
diameter was 76.3% in the SPDL group and 70.0% in the LPDL group after two sessions of treatments
(p ¼ 0.644). The reduction ratio of lesion thickness was 79.6% in the SPDL group and 72.7% in the LPDL
group after two sessions of treatment (p ¼ 0.187). The mean intensity of pain was 3.13 on a 0e10-point
scale for SPDL and 3.60 for LPDL (p ¼ 0.660). The intensity of immediate post-treatment purpura was 4.13
on a 0e5-point scale for SPDL, and 1.80 for LPDL (p < 0.001). Some of the lesions treated by SPDL un-
derwent an erosive stage. No scarring or discoloration was noted at 8 weeks after treatment.
Conclusions: While SPDL and LPDL have comparable efficacy in treating SH after two sessions of treat-
ment, LPDL can provide a shorter and aesthetically better recovery time.

Copyright © 2017, Taiwanese Dermatological Association.
Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Sebaceoushyperplasia (SH) is a commonskindisorder. Itmaypresent
at any age, but most often develops after 40e50 years of age with an
increasing prevalence over time.1 A study on 286 peoplewith amean
age of 82 years found that the prevalence of SH was 26%.1 Senile SH,
the most common variant, is featured by yellowish or skin-colored
papules that locate most often on the face, although other nonfacial
sites, including the scrotumandchest, havebeen reported.2,3 Patients
of SH usually seek treatment due to cosmetic concern, especially
when the lesions are located on the central face or when the number
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and size of the lesions are large. A few nonsurgical ablative devices
are effective in treating SH, including electrodessication, carbon di-
oxide laser and erbium-doped yttrium aluminium garnet (Er:YAG)
laser.4,5 However, these options bear the considerable risk of intra-
and postoperative bleeding, discoloration, and scar formation.6 Oral
isotretinoin has been used in treating SH in MuireTorre syndrome
and familial SH, but has a high relapse rate with discontinuation and
is a known teratogen in pregnancy.7 Photodynamic therapy has been
reported to be effective, but the procedure is painful, expensive, and
time-consuming.8,9

Pulsed dye laser (PDL) has been successfully used to treat
vascular lesions for the past 25 years. It is regarded as the standard
treatment for vascularmalformations, such as portwine stain,10 and
is also effective in treating rosacea, refractory warts, and unilateral
nevoid telangiectasia by targeting telangiectasia and feeding vessels
of the lesions.11e13 One drawback of traditional short pulse-duration
PDL (SPDL) using a pulse duration of 0.45 milliseconds is the
development of prominent purpura immediately after treatment.
The purpura over the treated area lasts for 1e3 weeks. Moreover,
after the fading of the purpura, post-inflammatory hyperpigmen-
tationmaydevelop followinghemosiderin deposition.However, the
long pulse-duration PDL (LPDL) utilized more pulselets spread over
longer pulse duration, resulting in immediate blanching of the
treated vessels without purpura and post-inflammatory hyperpig-
mentation.14 In addition to reduced side effects, the LPDLwas shown
tohave superior efficacy in treating thick linear telangiectasia on the
nasal ala and nasolabial fold than SPDL.15

PDL has been documented to be an effective treatment for SH in
several case reports.6,16,17 The vascular nature of SH and its response
to PDL were also demonstrated by utilizing in vivo confocal micro-
scopy, showing that the sebaceous gland lobuleswere circumscribed
within the vascular envelope, and the selective photothermal dam-
age was confined to these vessels immediately after PDL treat-
ment.17,18 However, only SPDL has been used in these reported cases
of SH treatment. No study has utilized LPDL to treat SH.We aimed to
conduct the first study to compare the efficacy and adverse effects of
SPDL and LPDL in treating SH, and to determinewhether LPDL could
achieve comparable efficacy with fewer side effects versus SPDL.

Materials and methods

Ethical approval

The study has been approved by the Research Ethics Review
Committee of the Far Eastern Memorial Hospital. All participants
gave signed informed consent.

Inclusion and exclusion criteria

Patients with SH were recruited from our outpatient clinic. The
inclusion criteria were to have at least two SH lesions on the face.
The exclusion criteria were patients with known history of keloid
and coagulation disorders. Women who were pregnant and pre-
paring for pregnancy were also excluded.

Study design

Pretreatment evaluation encompassed a relevant history, exami-
nation of the facial skin, and evaluation of the diameter and
thickness of each SH lesion. The thickness of each SH lesion was
defined as the height above the adjacent nonlesional skin surface.
High-resolution photographs were taken using a digital camera
under the same light setting.

Each patient received split-face randomized treatment. The SH
lesions on one side of the face were randomly allocated to

treatment with two sessions of 595-nm SPDL with 0.45-
millisecond pulse duration, 5-mm spot size, 3e5 stacking pulses,
and 9e11 J/cm2

fluence (VBeamII Perfecta; Candela, Wayland, MA,
USA), and the other side to two sessions of 595-nm LPDL with 20-
millisecond pulse duration, 5-mm spot size, 3e5 stacking pulses
and 13e21 J/cm2

fluence (VBeamII Perfecta). The fluence applied on
each patient was determined by the level of fluence that could
cause immediate post-treatment erythema or purpura on the
treated sites. Once the immediate post-treatment erythema or
purpura developed, no further augmentation of fluence was done.
Postoperatively, patients applied tetracycline ointment daily until
healing was complete.

No topical anesthetic creams were allowed before PDL treat-
ment. Pain resulting from each laser therapy was rated by each
patient and post-treatment purpura was evaluated by the investi-
gator immediately after treatment. Follow-up examinations were
conducted at 1 week and 4weeks after the first session for repeated
photography, and assessing the diameter and thickness of each
treated lesion, post-treatment purpura, and other adverse events.
The second session was conducted 4 weeks after the first session,
with the same type of PDL therapy as the first session, on each
lesion. Follow-up examinations for the outcomes described above
were conducted immediately, and at 1 week, 4 weeks, and 8 weeks
after the second session.

Treatment response rate

Treatment responses were categorized into complete reduction,
partial reduction, and nonreduction (0% reduction) of the treated
lesion. Treatment response rate of each laser therapy was
calculated.

Reduction ratio of lesion diameter and thickness

The reduction ratio of lesion diameterwas calculated by decrease in
diameter after treatment divided by initial diameter of the same SH
lesion. The reduction ratio of lesion thickness was also calculated.

Pain

Patients were asked to rate the pain resulting from each PDL
therapy on a 0e10 scale immediately after treatment.

Post-treatment purpura

An investigator rated the post-treatment purpura immediately, and
at 1 week, 4 weeks, and 8 weeks after treatment on a scale of 0e5,
with 5 referring to very severe purpura.

Statistical analysis

Mean values with 95% confidence interval (CI) and percentages
were used to present continuous variables and categorical vari-
ables, respectively. Wilcoxon rank sum test (ManneWhitney test)
was used to analyze the continuous data. The level of statistical
significance was defined as p < 0.05. The software used for statis-
tical analyses was GraphPad Prism (version 6.0; GraphPad Soft-
ware, La Jolla, CA, USA).

Results

Eight patients with SH lesions were enrolled in the study after
obtaining informed consent. They included six men and two
women aged from 38 years to 71 years, with Fitzpatrick skin Type III
or IV. Two to 24 SH lesions were found on each patient, resulting in
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