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ABSTRACT

Facial erythema is one of the most common
outpatient complaints in dermatology. There
are various causes of facial erythema and several
devices are available for its treatment. Pulsed
dye laser (PDL) and intense pulsed light (IPL) are
the two common light devices used for these
conditions. In this review, we evaluated the
literature to assess efficacy of IPL versus PDL in

facial erythema and telangiectasia. We searched
published articles including clinical trials or
reviews articles, case series, and case reports.
Electronic databases (MEDLINE and PubMed)
were searched to retrieve the articles. Reference
lists of selected articles were also considered for
the review. Articles published in English lan-
guage until June 2021 were considered for this
review.
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Key Summary Points

Facial erythema and telangiectasia, in
general, respond poorly to treatment

Both intense pulsed light and pulsed dye
laser are effective in treating erythema

Intense pulsed light offers some
advantages such as larger spot size, fewer
adverse events, and longer treatment
maintenance time

More studies are needed to assess the
effectiveness of current treatment options
in facial erythema and telangiectasia

INTRODUCTION

Facial erythema is a common condition with
which patients of Fitzpatrick’s skin type I and II
visit dermatologists. Many times, facial ery-
thema is physiological and transient in nature,
appearing after sudden emotions, exercise, or

exposure to heat, whereas various diseases may
result in longer-lasting erythema [1–3]. Rosacea
is a common and chronic inflammatory disor-
der associated with transient central facial ery-
thema that sometimes becomes persistent
because of recurrent episodes [4]. Facial ery-
thema may be a symptom of other skin diseases
like lupus erythematodes, dermatomyositis,
drug eruptions, or systemic bacterial infection.

Proper evaluation of facial erythema to
establish cause and diagnosis will help in
assessing the type of treatment required to
reduce the redness. Use of energy and laser/
light-based therapies has significantly increased
in dermatology practice over the years. These
include pulsed dye laser (PDL), intense pulse
light (IPL), KTP (532 nm), yellow laser (577 nm),
and sometimes 1064 nm long pulsed with small
spots. The objective of this review was to eval-
uate role of light-based devices in the treatment
of facial erythema and telangiectasia.

METHODS

A comprehensive literature search was per-
formed to retrieve and select articles related to
IPL and PDL in facial erythema and telangiec-
tasia published in MEDLINE/PubMed and Goo-
gle Scholar. Relevant references from the
selected articles were also referred for review.
Articles published in English until April 2021
were considered for this review. All types of
clinical studies (clinical trials, observational
studies, retrospective studies), case series, and
case reports were selected. Animal studies were
also considered for the review. Duplicate studies
retrieved from two databases were removed.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS AND DISCUSSION

Role of Laser in Facial Erythema

Vascular lasers are often used by cosmetic der-
matologists for reducing facial redness.
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Introduction of laser devices dates back to the
1960s, but it was only in 1980s that lasers with
specific targets were innovated, one among
them being vascular lasers [5, 6]. The lasers used
to treat vascular lesions emit a wavelength
which targets specifically the oxyhemoglobin.
Oxyhemoglobin absorbs the laser and then it is
converted to heat, which further causes heat
damage to the Lamina intima of the vessel and
consequently vessel wall coagulation and vessel
obliteration [7]. These vascular lasers cause
heating within dermal blood vessels, resulting
in reduction of the diameter of blood vessels [8].
Three aspects which play an important role in
providing effective results with lasers include
wavelength, pulse duration, and fluence [9].
Multiple laser systems with different wave-
lengths are shown to be effective in the treat-
ment of vascular lesions.

PDL

This highly effective treatment for vascular
lesions works on the principle of selective pho-
tothermolysis and is used in wide range of
conditions including port-wine stains, facial
telangiectasia, hemangiomas, redness of scars,
pyogenic granulomas, Kaposi’s sarcoma, and
poikiloderma of Civatte [10–13].

In some studies combination of oxymetazo-
line and PDL has been evaluated. In an animal
study, Kelly and colleagues compared the effects
of oxymetazoline with PDL combination and
found it to be more effective than saline plus
PDL [14]. In a retrospective study, Suggs et al.
reported effective reduction of erythema and
telangiectasias after combination treatment
with PDL plus oxymetazoline 1.0% cream [15].

Clark and colleagues assessed 12 patients and
demonstrated that PDL is a safe and effective
treatment for the erythematotelangiectatic
component of rosacea. However, there may be
difficulty in clearing more intense erythema
resulting in discomfort or itching and conspic-
uous teleangiectatic vessels on the nose [16]. In
a study involving ten patients with idiopathic
flushing, 585-nm PDL was a safe and efficacious
treatment with significant improvement in the
erythema by more than 62% [17]. In a double-

blinded, split-face randomized controlled trial
diffuse facial erythema was treated with non-
purpuragenic 595-nm PDL or microsecond
1064-nm Nd:YAG laser. Both lasers were found
to be efficacious, though PDL may be more
effective and Nd:YAG was less painful [18]. In
facial erythema due to acne, nonablative,
1550-nm fractional laser and 595-nm PDL
treatments were effective and well tolerated.
More patients reported good or excellent results
on the fractional laser-treated sites than PDL
treatment (91.7% vs 75%) [19]. In another split-
face comparative study (n = 15), 595-nm PDL
and a pulsed 532-nm KTP laser were effective in
the treatment of facial telangiectasia and red-
ness with the latter being more effective and
associated with higher rates of side effects [20].

In a prospective study among patients with
facial telangiectasia, flashlamp PDL-treated
areas had excellent results compared with argon
tunable dye laser with robotized handpiece
(ATDL/H) [21]. Ultra-long pulse width pulsed
dye laser and elliptical spot can be effective in
patients with telangiectasia resistant to KTP
laser and PDL [22]. Spider telangiectasia treated
by the flashlamp-pumped PDL has been repor-
ted to have excellent results in most patients
after a single treatment without any permanent
sequelae [23].

A small study also showed effectiveness of
PDL for skin lesions due to hereditary hemor-
rhagic telangiectasia. Excellent clearance was
seen after a mean of 2.6 treatments [24]. In
another small study, an average of about three
courses of treatment with Chromos PDL
(585 nm) was effective in the treatment of
hemorrhagic telangiectasias in the anterior
nasal cavity [25].

Adverse Events with PDL and Their
Prevention or Treatment

Flashlamp PDL is better in terms of efficacy than
ATDL. However, as a result of purpura and
postinflammatory hyperpigmentation, patients
may not prefer flashlamp PDL [26]. Multi-pass
treatment with extended pulse width (40 ms)
may be effective without producing purpura.
Increasing the threshold for purpura can allow
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use of higher fluences [27]. Impressive results in
facial telangiectasia can be seen after a single
purpura-free treatment with the variable-pulse
PDL, but improvement may be greater after
induction of purpura in thicker telangiectasia.
Such treatment is also useful in some telang-
iectasia without resultant bruising [28]. Cold air
cooling can be useful to reduce the incidence of
side effects and improve patient satisfaction in
facial telangiectasia treatment. Cooling based
on patients’ tolerance and increasing energy
density may improve the results [29]. Other
adverse effects of laser therapy include transient
hyperpigmentation, vesicle formation, and
scarring. It is important to avoid damage to the
surrounding tissue while using laser therapy.

Long-Pulsed Nd:YAG

Long-pulsed Nd:YAG and PDL are both effective
in rosacea-associated nasal telangiectasia [30]
but should be used carefully to avoid side
effects. Nd:YAG penetrates deeper than PDL
with a higher potential for destroying tissue due
to a higher amount of energy and heat. Long-
pulsed Nd:YAG may be used with low fluence
and small spot sizes for superficial penetration.
Always make sure that proper cooling is avail-
able before, during, and after the procedure.

IPL

The first IPL system was introduced in the mid-
1990s [6]. This high-powered broadband light
source has various applications in dermatology
practice. It has been commonly used in treat-
ment of facial teleangiectasias, capillary and
venous malformations, poikiloderma of Civatte,
and infantile hemangiomas [31–33]. This non-
coherent light emits wavelengths 420–1400 nm.
Using filters, it emits the required wavelength to
target specific chromophores and improve
penetration, thereby minimizing energy
absorption by other chromophores. The
advantages of the IPL system include lower cost,
versatility to target multiple chromophores,
flexible parameters with less complexity, and
fewer side effects [6].

IPL treatments can result in adverse events
such as blisters, dyspigmentation, and scar for-
mation. Hyperpigmentation is usually rever-
sible, but hypopigmentation may be permanent
[34] as a result of thermal destruction of mela-
nocytes. Incorrect patient selection, i.e., skin
color or ethnicity, is an important reason for
such adverse effects as there may be variations
in melanin content in different people.

Better visualization of blood flow and vessel
dimensions may help to improve the results of
treatment with IPL [35].

In a prospective randomized study, three
540-nm-wavelength IPL treatments at 4-week
interval were tested for telangiectasia in late-
stage rosacea with positive results for anti-mite
therapy of Demodex folliculorum. IPL treatment
resulted in a significantly higher rate of efficacy
as compared to the control group. The recur-
rence rate at 2-year follow-up was also lower in
the IPL group (8.41% vs 48.33%) [36].

Pain during the PDL treatment is one of the
major discomforts faced by the patient. Topical
anesthesia can be applied before doing PDL and
there are certain studies showing that topical
anesthesia does not interfere with the efficacy of
the treatment and thus does not affect the
outcome [37]. Local anesthesia should be avoi-
ded because of probable vessel constriction and
consequently less target [38].

IPL emitting non-coherent light
(515–1200 nm) tested in 140 patients with lin-
ear and spider facial telangiectasia had excel-
lent, good, and poor results in 67.1%, 30.7%,
and 2.1% of patients, respectively. There were
no major safety concerns in patients treated
with IPL [39]. In another study, Chinese
patients (n = 35) with facial or hand telangiec-
tasia secondary to burns who underwent two to
six courses of IPL (wavelength 560–615 nm)
over 3–5 weeks had significant reduction in the
blood flow in telangiectasia [40].

Out of 30 patients with facial telangiectasia
who underwent five sessions of treatment with
narrow-band intense pulsed light (500–600 nm)
at 4-week interval, 27 (90%) had more than 50%
clearance post-treatment. Out of 30 cases, eight
(27%) had more than 75% clearance. At
6-month follow-up, 30% had recurrence. Only
minor side effects were observed [41].
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A case report suggests the possibility of using
IPL in chronic facial erythema and rosacea of
the face in systemic lupus erythematosus [42].

Comparison of IPL Versus PDL

Some investigators have compared the results of
IPL versus PDL in facial erythema and telang-
iectasia [43–48]. In 15 subjects with bilateral
facial erythema treatment with IPL was com-
pared versus PDL. On one half, IPL was used and
on the contralateral side PDL was given to treat
the erythema. The results were evaluated at 30
and 90 days. There was significant improve-
ment in the erythema at the 90th day. There
was equal efficacy of IPL and PDL using no
purpuric settings [43]. Neuhaus et al. performed
a spilt-face study for treating erythematote-
langiectatic rosacea comparing 595-nm PDL
with 560-nm filter of IPL using nonpurpura-
genic settings and this study also demonstrated
equal efficacy of both IPL and PDL in treating
facial erythema [44]. In a study involving nine
patients no major differences were noted in
efficacy in terms of reducing the melanin or the
erythema index [45]. In another study, 16 sub-
jects with facial telangiectasia underwent ran-
domized treatments in the split-face method.
These patients received up to two treatments
1 month apart. PDL (595 nm with 10- or 7-mm
spot; fluence range 8.1–14.5 J/cm2, and 10 or
40 ms pulse width) was applied on one side
whereas IPL (500–670 and 870–1200 nm,
10 mm 9 15 mm spot, fluence range 34–70 J/
cm2, 10 or 100 ms pulse width) was applied on
the other side of the face. In this study, IPL
resulted in similar safety and efficacy as that of
PDL [46]. In 2017, Gao and colleagues reported
results in facial telangiectasia in a retrospective
study involving 416 patients treated with two
sessions of either PDL 595 nm (9–12 J/cm2),
MaxG (500–670 nm and 870–1200 nm, 30–46 J/
cm2), IPL (560–1200 nm, 18–24 J/cm2), M22
560 (560–1200 nm, 15–18 J/cm2), or M22 590
(590–1200 nm, 15–20 J/cm2) given 6 weeks
apart. Almost all patients in PDL 595 nm or
MaxG groups showed significant improvements
or nearly complete clearance of lesions whereas
41–57% patients in the other three groups had

similar improvement. Similarly, the same two
treatments had significantly better vessel clear-
ance [47]. In 2020, in a retrospective study, Gao
et al. reported results of two sessions of PDL
(595 nm) in comparison with two sessions IPL
in 160 patients with facial telangiectasia divided
into four study groups: PDL (595 nm), IPL with
M22 vascular filter (530–650 nm and
900–1200 nm), M22 560 (560–1200 nm), and
M22 590 (590–1200 nm). All study groups
showed significant improvement. Better results
were seen with PDL (595 nm) and IPL vascular
filter (530–650 nm and 900–1200 nm) than the
other two groups [48].

KTP and Yellow (577 nm) Lasers

Copper bromide lasers have been reported to be
effective in teleangiectasia and facial erythema;
however, the technology is very sensitive. KTP
lasers of 532 nm deliver reliable effective results
with mostly robust and durable devices. In a
split-face, single-blind, controlled, comparison
study, both the 595-nm and the 532-nm pulsed
lasers were highly effective in the treatment of
facial telangiectasia and redness. The 532-nm
KTP laser appears to be more effective but causes
more swelling and erythema [49]. Compared to
IPL, both large spot KTP and IPL achieved
marked improvement in vascular and pig-
mented lesions in one session. The KTP laser
caused slightly more discomfort and edema
than the IPL. On the other hand, the KTP laser
was faster, and more ergonomically flexible
[50].

Because of its ability to specifically target
oxyhemoglobin, the 577-nm pro-yellow laser
has been deemed ideal for vascular lesions by
having an additional advantage over the copper
bromide laser (composed of 90% yellow light
and 10% green light) of minimizing the risk of
hyperpigmentation in patients of darker skin
types. In addition, it does not require an
expensive dye kit as in PDL, nor a cooling
device or coupling gel such as in IPL. Kapicioglu
et al. [51] showed the efficacy and safety of the
577-nm pro-yellow laser in erythemotelang-
iectatic rosacea, facial erythema, and facial
telangiectasias in 40 patients treated for one to
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four sessions at 4-week intervals, at 16–28 J/cm2

and 6-mm spot mode. A study by Mohamed
et al. [52] in 2019 looked into the effectiveness
of the 577-nm laser for papulopustular rosacea,
facial telangiectasia, and facial erythema, with
the most success with lowest number of sessions
for facial erythema rather than for facial
telangiectasias (63.6% of cases with excellent
results) using a fluence between 12 and 16 J/cm2

with pulse duration from 20 to 26 ms, and was
done at 1-month intervals for a maximum of
five sessions.

In a recent study [53], the 577-nm high-
power optically pumped semiconductor laser
(HOPSL) has shown promising results for facial
erythema using the scanner handpiece, 1-mm
spot size, 80% coverage, 12–15 J/cm2, 30 ms,
two passes for three sessions at 1-month
intervals.

CONCLUSIONS

Facial erythema and telangiectasia, in general,
respond poorly to treatment. Vascular laser
results in heating within dermal blood vessels
and reduction of blood vessel diameter. Avail-
able evidence suggests that IPL and PDL are
both effective in treating erythema. Important
parameters for effective results with lasers
include wavelength, pulse duration, and flu-
ence. Multiple laser systems with different
wavelengths are shown to be effective in the
treatment of vascular lesions. There are not
many large randomized trials comparing these
PDL and IPL therapies. Larger studies are
required to establish efficacy of IPL in compar-
ison with PDL.
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