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Abstract: Facial erythema is a common dermatologic complaint. There are many medical
and procedure-based treatments to help reduce the appearance of unwanted facial redness.
The authors review a variety of treatment options and techniques to reduce facial erythema
and prominent facial veins including topical medical therapies, a variety of lasers, light- and
energy-based devices as well as the use of neuromodulators and sclerotherapy. The benefits
and potential pitfalls of each procedure modality are also highlighted.
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Introduction

Facial erythema may be a component of a variety of clinical entities, including
rosacea, post-inflammatory erythema from inflammatory dermatoses and scars,
keratosis pilaris, actinic photodamage, acne, folliculitis, seborrheic dermatitis, peri-
orificial dermatitis, eczematous dermatitides, episodic flushing, lupus erythemato-
sus, and photosensitive/photoallergic eruptions, and many more. A thorough
clinical examination is necessary to make the correct diagnosis to ensure the most
appropriate and effective treatment modality. There are numerous treatment options
available, including medical and/or laser, light and energy-based devices, that can
ameliorate unwanted facial redness, telangiectasias, and superficial veins. We
review multiple therapies that can broaden one’s armamentarium when treating
a patient with diffuse facial erythema. Particular attention will be paid to energy-
based devices as well as combination treatments. Additionally, there will be parti-
cular focus on the treatment of the prototypic disorder presenting with facial
erythema, rosacea, which can guide treatment for other diagnoses presenting with
unwanted erythema.

Background Information and Impact

Rosacea, with an approximate global prevalence of 5.46% among the adult popula-
tion, is one of the most common diagnoses that prompts a patient to seek evaluation
for unwanted facial erythema and visible telangiectasias.' If untreated, facial
erythema can have serious psychological and social consequences as well as
physical disfigurement.” Moreover, patients with rosacea are more likely to be
depressed, have social phobias, and have an overall higher perception of their
disease.” The decrease in quality of life has been demonstrated in a variety of
studies using validated questionnaires including the Dermatology Life Quality
Index (DLQI) and the Rosacea Quality of Life Index (RosaQoL). Importantly,
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treatment of diffuse facial erythema has been demonstrated
to improve a patient’s psychological symptoms as well as
quality of life.”

It is paramount that the clinician differentiate perile-
sional erythema stemming from inflammatory lesions,
more commonly seen in the papulopustular subtype, from
diffuse background erythema.® Additionally, background
erythema should be differentiated between transient flush-
ing and persistent erythema.* Treatment of the inflamma-
tory papules with a variety of topical and oral therapies
will aid in the resolution of not only the papules but also to
some extent the perilesional erythema.” Background
erythema; however, is usually recalcitrant to therapies
aimed at inflammatory papules and more difficult to treat
with medical therapy alone.

Diffuse and persistent facial erythema can be seen in
all types of rosacea but is most classically described in the
erythematotelangiectatic subtype.” The erythema is the
result of dilation of cutaneous blood vessels and increased
blood flow to the skin.” This type of diffuse erythema is
usually macular and/or slightly edematous, confluent, and
bilaterally symmetric.> Involvement of the central face is
classic with the medial cheeks, nose, chin, and mid-
forehead most accentuated but involvement of the lateral
face may also occur.’ Intensity of the erythema can be
exaggerated during flares; however, variable baseline
erythema will be present during periods of disease
quiescence.” Telangiectasias are commonly seen on the
medial cheeks, nose, and perinasal regions.” Although
the underlying mechanism of this erythema is still under
investigation, current research points to an augmented
innate immune response, neurovascular dysregulation,
and nitric oxide and cathelicidin peptides resulting in
provocation of vasodilation of vascular smooth muscle
and inflammation.”*° Additionally, neovascularization
and angiogenesis over time leads to the formation of
telangiectasias.’

Moreover, impairment of the stratum corneum barrier,
depletion of cutaneous antioxidants, and overall photo-
damage from ultraviolet radiation can exacerbate any
underlying primary cutaneous pathology causing diffuse
facial erythema.® The clinician should ensure optimization
of the skin barrier function during all consultations for
unwanted facial erythema. This is especially important
because a damaged skin barrier allows for excessive trans-
epidermal water loss and entry of allergens which to
susceptible patients can exacerbate underlying skin pathol-
ogies such as rosacea and eczematous dermatitides, to

name a few. Additionally, degradation of the skin barrier,
will leave skin dehydrated resulting in a dull appearance
and allow for the accentuation of unwanted redness.
Finally, investigating potential triggers which may be
exacerbating a patient’s facial erythema and offering
ways to alleviate these triggers such as alcohol, caffeine,
ultraviolet exposure, heat exposure, et cetera can add value
to a patient’s treatment plan.*

Methods

The authors conducted a PubMed database search for
randomized controlled trials, cohort studies, case series,
and select case reports involving treatments for facial
erythema, telangiectasias, and facial veins including topi-
cal medical therapies, neuromodulators, lasers, as well as
light- and energy-based devices. The following keywords
were used for the search: facial erythema, telangiectasias,
facial veins, reticular veins, rosacea, medical therapy, bri-
monidine, oxymetazoline, neuromodulator, botulinum
toxin, pulsed dye laser, KTP laser, Nd:YAG laser, picose-
cond laser, fractionated laser, IPL, microneedling, radio-
frequency, radiofrequency microneedling, sclerotherapy,
phlebectomy, photodynamic therapy, and Demodex.
Exclusion criteria included articles not involving one of
the aforementioned treatment modalities, treatment of con-
ditions other than facial erythema, telangiectasias and
facial veins, and articles not written in the English lan-
guage. Descriptive summaries of these studies are pre-

sented in this review.

Topical Medical Therapies
Brimonidine 0.33% topical gel (Mirvaso™, Galderma
Laboratories, L.P., Fort Worth, Texas, USA) and oxyme-
tazoline 1% cream (Rhofade™, EPI Health, LLC.,
Charleston, South Carolina, USA) are two topical thera-
pies that were approved for once daily use by the Food and
Drug Administration (FDA) in 2013 and 2017, respec-
tively, for the treatment of persistent facial erythema in
adult patients with rosacea. The benefit of these topicals is
the ability to offer patients an as-needed option for those
seeking a short-term fix for a special event but also a long-
term option for those using the product daily.®
Brimonidine is a selective alpha-2 adrenergic agonist
that binds the alpha-2 receptors on vessels resulting in
vasoconstriction of small arteries and veins thereby redu-
cing the effects of vasodilation, namely erythema.®’
Brimonidine can be used as monotherapy or in combina-
tion with other modalities.

Interestingly, topical
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brimonidine has been proven effective in reducing treat-
ment-related erythema from devices such as intense pulsed
light (IPL).® Peak benefit is between 3 and 6 hours after
application, but patients can anticipate some reduction in
facial erythema as early as 30 minutes after application.’®
Erythema reduction persists for approximately 12 hours.®
The most common adverse effects include flushing, irrita-

tion, pruritus, 6

and worsening of baseline rosacea.
A paradoxical erythema where one can experience wor-
sening redness within 3—6 hours of application can occur
but resolves with discontinuation of use.”'® Additionally,
an exaggerated rebound erythema occurring approximately
12 hours after application has been reported in approxi-
mately 20% of patients in post-marketing surveillance
data.'" This rebound erythema is typically worse than
experienced at baseline but resolves in 6-12 hours.®
Contact dermatitis has also been rarely reported.®

Oxymetazoline binds selectively to alpha-1A receptors
resulting in vasoconstriction of cutaneous vessels.'' It also
has some partial affinity for the alpha-2 adrenergic
receptors.” Oxymetazoline, similar to brimonidine, only
has an effect on vessels with smooth muscle and as such
will not have an effect on smaller blood vessels, capil-
laries, and telangiectasias.'" Interestingly, there is evidence
that oxymetazoline also inhibits neutrophil phagocytosis
and oxidative burst thereby reducing the inflammatory
milieu present in rosacea.'' An observable reduction in
erythema is achieved within 1-3 hours of application and
typically lasts up to 12 hours.”'' The most common
adverse effects are worsening inflammatory lesions, appli-
cation site dermatitis, pruritus, and erythema.'' Unlike
brimonidine, there was no clinically meaningful rebound
erythema experienced by subjects using oxymetazoline for
one year.” Use of oxymetazoline as adjunctive therapy
with potassium-titanyl-phosphate (KTP) lasers, 595nm
pulse dye laser (PDL), and IPL has been demonstrated to
be well tolerated and efficacious in further helping to
reduce facial erythema.'>"?

Given that brimonidine and oxymetazoline are alpha-
adrenergic vasoconstrictors the prescriber should be mind-
ful of the theoretical risks associated with increased blood
vessel tone especially in individuals with cardiovascular
diseases and vascular insufficiency.'* There is also
a potential risk of angular closure glaucoma in those
with narrow angle glaucoma.'® Oxymetazoline is not
advised for patients who are taking monoamine oxidase
inhibitors; however, the amount and significance of any
systemic absorption is not well established.'’ Applying

topical alpha-adrenergic vasoconstrictors on abraded or
denuded skin should be used with caution due to risk of
systemic absorption and an exaggerated vasoconstrictive
effect. As with any pharmaceutical, the prescriber should
complete a thorough history and physical examination and
discuss the risks and benefits of treatment.
For all with diffuse facial
a comprehensive skincare regimen that focuses on repair-

patients erythema,
ing or maintaining a healthy skin barrier, repletion of
antioxidant reserves, and protection from ultraviolet radia-
tion is paramount and should be included in every con-
sultation for this common dermatologic complaint.®> We
individualize the skincare regimen with product categories
that can help with revitalizing the skin including a gentle
facial cleanser, antioxidant serum, a hydrating moisturizer
with ingredients such as ceramides, glycerin, dimethicone,
or hyaluronic acid, and a broad-spectrum mineral-based
sunscreen. Moisturizers and serums with these ingredients
replenish and repair the skin’s barrier function by prevent-
ing excessive transepidermal water loss thereby reducing
skin dehydration and preventing dry, irritated skin.

Neuromodulators

An unconventional treatment for recalcitrant facial flush-
ing is use of botulinum toxin injected subdermally.'>”
Although there are only a few case reports demonstrating
this effect, most in combination with pulsed dye laser, this
treatment can potentially be useful for discrete areas of
residual diffuse flushing and erythema.'>™'® Practitioners
should be judicious with the dilution, dosing, and place-
ment of the botulinum toxin, paying particular attention to
the underlying facial musculature and subsequent muscle
that

abobotulinumtoxinA in their pilot study and noted this

paralysis will ensue. Bloom et al used
specific neuromodulator was chosen because of its greater
diffusion and migration ability as studies using other neu-
romodulators such as onabotulinumtoxinA were not as
efficacious.'” Importantly, Bloom et al highlighted that
higher doses of neuromodulators were not associated
with superior results in reduction of erythema.'” We
recommend injecting 1U of neuromodulator intradermally
every lem."

It should be highlighted that well-designed controlled
trials thoroughly investigating this treatment are needed to
better understand how this treatment could benefit patients
as a standalone treatment or in combination with well-
established options. It is established that botulinum toxin

inhibits acetylcholine; however, theories regarding the role
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acetylcholine plays in vasodilation of vessels and the
potential of botulinum toxin in the stabilization of mast
cells needs to be further elucidated.'® Finally, this newer
therapeutic option could potentially find its place in com-
bination treatment with lasers and light-based devices.'
Lasers and other light-based devices are gold standard
treatments for erythema but are not optimal in controlling

intermittent flushing episodes.'®

Lasers
Pulsed Dye Laser (PDL)

PDL with wavelengths of 585 nanometer (nm) or 595nm
and using the principle of selective photothermolysis has
been the gold standard treatment for small caliber, super-
ficial blood vessels since this laser’s introduction into
clinical practice in 1986.2° PDL is a reliable and standard-
of-care choice when it comes to procedural-based treat-
ment for areas of erythema and telangiectasia by targeting
oxyhemoglobin. Early studies using a 450msec pulsed
585nm PDL found that blood vessels with a diameter
greater than 0.2mm require multiple treatments and vessels
with diameters greater than 0.4mm are not as adequately
treated.”’ This laser is not the appropriate choice for tar-
gets that are greater than 1-2mm in depth.?' The use of
epidermal cooling also allows the operator to use higher
fluences.?! Patients often need multiple treatments and
subsequent maintenance treatments to have a sustained
benefit. We have found treatments to be needed every
4-6 months. Additionally, the laser surgeon must balance
clearance of the target with side effects, keeping in mind
acceptability of postoperative purpura.”® Short pulse dura-
tions undoubtedly result in post-treatment purpura which
can last between 7 and 14 days, unacceptable to many
patients.** Gentler, nonpurpuric settings are less effica-
cious and may require many more treatments compared
with more aggressive settings.”’ Newer PDLs with longer
pulse durations and more uniform cooling allow purpura-
free results.”> %° The utilization of the serial passes and/or
pulse stacking techniques are needed for stubborn telan-
giectasias without a significant increase in adverse
effects.”>** One should be mindful of the increased risk
of postoperative hyperpigmentation and even hypopig-
mentation when treating patients of darker skin tones,
using higher fluences, and making sure to use adequate
epidermal cooling.?***

Pain associated with PDL treatments can be a limiting
factor for some patients. The pain level of PDL treatments

has been described as higher than the pain with a typical
intradermal injection; however, some practitioners are hesi-
tant to use topical anesthetics due to the potential of vaso-
dynamic effects on blood vessels and subsequent loss of
efficacy with the laser treatment.’ Chunharas et al, in
a retrospective study, demonstrated that erythema scores
and PDL efficacy in the patient group who had either 7%
lidocaine/7% tetracaine or 23% lidocaine/7% tetracaine oint-
ment applied to the treatment area one hour prior to laser
treatment was statistically non-inferior to the group of
patients who were not provided pretreatment anesthesia.’

Tan et al demonstrated statistically significant reduc-
tion in erythema in patients diagnosed with facial
erythema secondary to rosacea when treated with two
PDL sessions with purpuric settings (595nm, 9.5 to
11.5)/cm?, 7 millimeter (mm) spot size, and 1.5 millise-
cond (ms) pulse duration).”® This study specifically
showed an approximately 36% to 53% reduction in
erythema scores depending on the area of the face and,
equally as important, showed a 75.6% decrease in the
Dermatology Life Quality Index (DLQI) correlating with
improvement of quality of life.?’ Similarly, Clark et al
demonstrated in a prospective study a 50% reduction in
erythema, a 55% reduction in flushing, and a 75% reduc-
tion in telangiectasia scores after a mean of three PDL
treatments in twelve subjects.’” Common side effects
included bruising which occurred in all patients and sub-
sequently resolved in 7-10 days, post-inflammatory hyper-
pigmentation occurring in more than half of patients,
crusting in two patients, and slight atrophic scarring in
two patients, one of whom sustained crusting after the
treatment. The post-inflammatory hyperpigmentation
resolved after three months in all but one patient with
a history of melasma.”’ It was highlighted that telangiec-
tatic areas had the greatest chance of clearance but there
were no obvious clinical indicators to suggest which
patients would benefit most from PDL.?’

In a retrospective study, Baskan et al demonstrated that
more than 60% of patients enrolled who had between 1 and 4
treatments for unwanted erythema and telangiectasias had
a greater than 50% clinical improvement according to the
physicians’ clinical assessment with minimal transient side
effects.”® In a study investigating treatment of facial telan-
giectasias and erythema with either a single purpuric pass
versus four subpurpuric passes using a long-pulsed PDL, Iyer
et al demonstrated slightly greater reduction (43.3%) in sur-
face area covered by telangiectasias for patients treated with
a single purpuric pass (12J/cm? 7mm spot size, 6ms pulse
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width, and 20ms cryogen cooling spray with a 10ms delay)
compared with four subpurpuric passes (6J/cm?, 10mm spot
size, 6ms pulse width and 10ms cryogen cooling spray with
a 10ms delay) (35.9%).° Interestingly, the authors also com-
mented that the nonpurpuric treatment modality yielded more
consistent results, although slightly less effective, than the
single purpuric modality.25 It was also demonstrated that
background erythema was better treated with the multiple
pass approach with an overall reduction of erythema of
32.3% compared with a 3% change in the side of the face
treated with one high-intensity pass.”” Iyer et al hypothesized
that induction of purpura and vessel rupture with laser set-
tings that are too zealous can have proinflammatory effects
that could counteract the intended erythema reduction.*

Alam et al compared PDL with a microsecond 1064nm
Neodymium:yttrium aluminium garnet (Nd:YAG) laser for
the treatment of diffuse erythema in a split-face rando-
mized study and found that the PDL reduced facial
erythema 6.4% more from baseline than did the Nd:YAG
laser, after four treatments, as determined by spectrophot-
ometer readings.”’ Additionally, study subjects rated
improvement of redness by a mean of 52% for the side
of the face treated with PDL compared to a mean improve-
ment of 34% on the side treated with Nd:YAG.?’ Patients
were more satisfied with the results of the PDL but noted
slightly more pain than from the Nd:YAG.?

When treating patients with rosacea, we pass over the
entire area with 50-70% overlap with subsequent passes to
increase vessel clearance without purpura. Our clinical end-
point is to see the vessels blanch. Reduction of Demodex
densities on the skin has been demonstrated in as little as one
treatment with PDL.** We recommend our rosacea patients
undergo at least two maintenance PDL treatments per year
to minimize resurgence of Demodex (Figure 1).

Potassium-Titanyl-Phosphate (KTP)

KTP lasers produce wavelengths at 532nm and are vas-
cular-specific with their wavelength corresponding with
the first absorption peak of hemoglobin at 542nm.*>3!
KTP lasers are good at treating discrete, larger-caliber
telangiectasia that can be visualized; however, due to
their shorter wavelength they have a limited depth of
penetration compared to longer wavelength lasers.”’~!
In addition, the 532nm wavelength has a higher coeffi-
cient of absorption for melanin which can result in
unwanted pigmentary change and epidermal injury com-
pared to other lasers used for vascular targets.>' However,
even though the KTP laser has a higher coefficient of
absorption for melanin than PDLs, the coefficient of
absorption for oxyhemoglobin for KTPs is even greater
thus lowering the potential risk of epidermal damage.*
Additionally, KTP lasers with the appropriate cooling

Figure | Before (A) and post one year (B) following 2 PDL treatments for erythema of the nose. Figure courtesy of Dr. Goldman.

Clinical, Cosmetic and Investigational Dermatology 2021:14

https://doi.org/10.2147/CCID.S267203

605

DovePress


https://www.dovepress.com
https://www.dovepress.com

Loyal et al

Dove

have demonstrated an added benefit of treating unwanted
lentigines.”® This added bonus can be extremely benefi-
cial to patients wanting overall photorejuvenation in an
efficient and cost-effective manner without the need to
use a variety of different lasers. Advances in contact
cooling, larger spot sizes, and greater fluences have
made newer generation KTP lasers more efficient and
safer.”

This laser has not been as well validated for the treatment
of diffuse erythema as has PDL; however, in a small rando-
mized, split-face study by Uebelhoer et al, comparing the
532nm KTP laser with the 595nm long-pulsed PDL for
treatment of telangiectasias and diffuse facial erythema, it
demonstrated an 85% improvement of erythema on the KTP
treated side compared to a 75% improvement of erythema on
the PDL treated side after three treatments. KTP settings for
the majority of patients were 10J/cm? at 18ms and spot size
of Smm treating the more prominent vessels and a single pass
over the treatment area with 9J/cm? at 23ms with 10mm spot
size. PDL settings were a 10mm spot size, a fluence of 7.5J/
cm?, a 10ms pulse width, and dynamic cooling settings of
30ms spray and a 20ms delay.” In this study, the PDL took
three treatments to obtain similar results to the KTP laser in
only two sessions.”® Study subjects noted the KTP treated
side cleared facial redness better than PDL after every
treatment.”>  Fifty-eight percent of subjects reported
a greater degree of post-treatment erythema with the KTP
laser compared to PDL.** In a large retrospective study,
Becher et al demonstrated 83% of patients undergoing KTP
laser treatment for telangiectasias and facial erythema had
a marked improvement or better from baseline.”® However,
only 33% of patients with only facial erythema demonstrated
marked improvement or better from baseline, which the
authors suggest is due to the pulse length of the KTP laser
being too long to match the thermal relaxation time of the
tiny vessels producing the facial erythema.”®

Keaney et al demonstrated that the 532nm KTP laser was
as safe and effective as PDL for the treatment of erythema-
tous surgical scars.”’>' Subjects noted that the KTP laser
was slightly more painful and resulted in increased erythema
and edema post-treatment compared to PDL.>'

Neodymium:Yttrium Aluminium Garnet
(Nd:YAG)

Microsecond, millisecond, and nanosecond (Q-switched)
Nd:YAG lasers produce wavelengths at 1064nm, its chro-
mophore is hemoglobin and deoxyhemoglobin.?'*? This

laser can reach depths of 4-6mm and can treat much larger
vessels with diameters in the 1-3mm range; however, as
higher fluences and larger spot sizes are used there is an
increased risk of excessive pain and dermal damage.*'*
This laser is particularly good at treating thicker and
bigger vessels with clinically blue-colored hues.*”
Treatment of smaller vessels often requires high energy
and short pulse durations which increase the risk of pur-
pura as well as blistering and scarring.**** Appropriate
skin cooling is imperative to prevent scarring especially
when treating deeper vessels that require higher
energy.”*”> One benefit of Nd:YAG lasers is the ability
to safely treat patients with darker skin complexions
mainly due to the minimal absorption of melanin.**
Since this laser can be used for permanent hair reduction,
patients must be notified of this effect when treating ves-
sels in hair bearing areas.

In a split-face study, Salem et al compared three treat-
ments of either Nd:YAG or PDL for treatment of erythema
and telangiectasias and found both to be effective; how-
ever, statistical significance was not achieved.’® The
authors reported more patients having side effects related
to treatment-induced purpura from PDL and none from use
of the Nd:YAG laser.*®

Some laser devices combine both PDL and Nd:YAG
technology, allowing the firing of the PDL component
milliseconds prior to the Nd:YAG wavelength.>’ Some
believe that this technique enhances the effectiveness of
the Nd:YAG laser by a factor of 3-5 due in part to the
transformation of oxyhemoglobin to methemoglobin by
the PDL.>” There has also been a suggestion of reduced
purpura in the combined device compared to PDL alone
when treating blood vessels.*® Karsai et al demonstrated,
in a split-face randomized study, that use of the dual
wavelength PDL-Nd:YAG delivered higher and statisti-
cally significant rates of telangiectasia clearance in one
treatment that use of a single wavelength PDL or Nd:
YAG.?® The Nd:YAG laser has also been used successfully
in the eradication of arterioles on the nasal ala and tip
which can be quite recalcitrant to treatment with either
PDL or IPL.*° However, treating large vessels in the nasal
alar crease requires high energies so epidermal cooling is
important to prevent excessive non-specific thermal
damage resulting in hypopigmentation and/or epidermal
atrophy (Figure 2). There are even reports that the Nd:
YAG laser can lead to decreased Demodex densities in
individuals with rosacea, which can further improve this

condition.*
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Figure 2 Dermal defect present on the alar groove following treatment with LP
1064 nm ND:YAG. Figure courtesy of Dr. Goldman.

The Nd:YAG laser is particularly good at treating
unwanted larger facial veins. Use of a long-pulsed setting
allows slow and uniform heating of veins causing endothe-
lial damage and coagulation without vessel rupture or
purpura.*’ The lead author (MPG) commonly uses long-
pulsed 1064nm Nd:YAG lasers for treatment of facial
reticular veins sized 1-3mm in the temple and periorbital
areas. Eremia and Li first demonstrated the safe and effi-
cacious use of the 1064nm Nd:YAG in the treatment of
blue venules and reticular facial veins.** Bevin et al also
demonstrated in eight patients the ability to treat facial
vessels with diameters ranging in size between 0.3 and
Half the subjects
demonstrated a 26-50% vessel clearance and the other

2.0mm in one treatment session.>*
half demonstrated a 51-75% clearance rate.** Longer
pulses in the range of 20-60ms durations ultimately
achieved superior vessel clearance with minimal purpura
compared to a pulse duration of 3ms which invariably
resulted in significant purpura.’® Similarly, Lai and
Goldman, demonstrated nearly 100% objective and sub-

jective improvement in facial reticular veins in the temple

and periorbital areas.*> Only 2 out of 20 patients treated in
this study required a second laser session 6—12 months
after the initial treatment.** The authors note that rechan-
neling of existing veins can arise in the treatment zone
necessitating re-treatment.*> Similar results were demon-
strated in a large retrospective review by Aleisa and
Goldman for facial reticular veins 1-3mm in diameter.*”

One common sequela of veins in the infraorbital region
is dark circles. There are numerous causes of infraorbital
dark circles so an appropriate evaluation is warranted as
not all causes can or should be treated with lasers. Ma et al
demonstrated the successful use of a long-pulsed 1064nm
Nd:YAG laser for the eradication of visible infraorbital
veins causing dark circles.** In this study patients received
1-3 treatment sessions (mean of 1.6) with complete clear-
ance that lasted 12 months after the last treatment.**
Treatments were very well tolerated, with post-treatment
erythema and edema, the most frequently encountered
adverse effect that resolved within days.** The authors
note that this laser can also induce new collagen formation
which can improve skin texture, wrinkles, and laxity, at
least to some extent, which can further improve the
appearance of the infraorbital area.** Treatment of perio-
cular blue reticular veins have also been treated using this
method with long-term results.*’

One limitation of the Nd:YAG laser, especially for
larger vessels that require higher fluences, is the pain
described by some patients. If pain becomes a limiting
factor for treatment, the use of topical anesthetic has
been demonstrated to be effective without a decrease in
efficacy of the laser treatment nor an alteration in potential
from Nd:YAG laser

complications or side effects

treatments.*®

Picosecond Lasers

Picosecond lasers deliver pulse durations in the picose-
cond range, much shorter, depending on the specifications
of the individual device, than traditional nanosecond
Q-switched lasers.*” Additionally, picosecond lasers deli-
ver lower fluences allowing these devices to generate
a greater photoacoustic effect with less photothermal
damage.*” Wen et al demonstrated a statistically significant
reduction in erythema using the Clinician Erythema
Assessment Scale (CEAS) as well as a significant
improvement in acne scars with minimal side effects in
a split-face randomized study investigating the use of
a 755nm picosecond Alexandrite laser for the treatment
of post-inflammatory erythema and acne scarring.*’
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Further studies investigating the role of picosecond lasers
in the management of facial erythema are needed before
reaching a conclusion regarding its utility in management
of this common condition.

Fractionated Lasers

The main target of 1550nm erbium-doped fractionated
laser is water and it is typically utilized in skin rejuvena-
tion procedures to aid in collagen remodeling. This laser
can reach depths of approximately 1000 micrometers (pm)
where dermal blood vessels are located.*® Glaich et al
demonstrated use of this laser in treatment of post-
inflammatory erythema secondary to acne vulgaris in one
treatment.*® The authors contend that since water is
a major component of blood vessels, this laser may lead
to photothermal microvascular destruction leading to
improvement in erythema.*® Park et al compared the use
of a non-ablative 1550nm fractionated laser with a 595nm
PDL for treatment of erythema secondary to acne and
found that both lasers were effective in improvement of
erythema with no statistically significant difference in
results between the modalities.*” The authors hypothesize
that the 1550nm laser was effective because the primary
pathology was a scar with erythematous components and
not a primary vascular lesion nor erythema of the super-
ficial portions of the skin.*” While we have not noticed an
appreciable improvement in erythema using the 1550 or
1565nm fractionated non-ablative lasers they may be an
option for patients with photoaged skin, scars, and who
want subtle improvements in skin laxity/wrinkling in addi-
tion to improvement in erythema.

Other Light- and Energy-Based
Devices
Intense Pulsed Light (IPL)

IPL is a non-coherent, broadband-filtered white light flash-
lamp technology that emits a continuous spectrum in the
range of 500-1200nm.’*?' Since this device emits
a variety of wavelengths it has the capability of targeting
a variety of chromophores including hemoglobin, melanin,
and water with the use of the appropriate cut-off
filters.>'° This device must be used with caution in
patients who have a darker complexion or those who are
tan. In these darker patients the use of an IPL with multi-
ple sequential pulsing utilizing a 30—40ms delay between
pulses is recommended for safe treatment. IPL should not
be used where one does not want hair removed. The

practitioner must hone their technique to ensure good
contact of the sapphire cooling tip with the skin surface
but also not be overly aggressive with applied pressure as
these components can alter the result dramatically.>
Concomitant cold air cooling is also recommended both
to decrease pain and minimize epidermal heating.”'~

Mark et al demonstrated the use of IPL with a 515nm
filter was able to decrease blood flow in areas of facial
erythema, secondary to rosacea, by 30% using a scanning
laser Doppler and a 21% decrease in the intensity of
erythema.”® Tirico et al illustrated, in a randomized split-
face study comparing IPL with PDL, a 60% and 45%
reduction in facial redness in patients treated with short-
pulse IPL and PDL, respectively.’® These results, however,
did not meet significance.’® Similarly, Neuhaus et al illu-
strated, in a randomized study comparing the use of non-
purpuric PDL with IPL for treatment of facial erythema
secondary to rosacea, that both devices were statistically
significant in improving erythema and telangiectasias;
however, there was no statistically significant difference
between the two devices.”* Ultimately, Neuhaus et al
determined that either PDL or IPL are efficacious for the
improvement of erythema and telangiectasias and both had
a tolerable side effect profile.**

A variety of studies have demonstrated the reduction of
Demodex densities following IPL treatment.>*>° Prieto et al
demonstrated, through both histologic and electron micro-
scopic methods, a marked decrease in Demodex density as
well as perifollicular inflammation correlating clinically
with a reduction in erythema following IPL treatment.>*
The authors also demonstrate that there is induction of
coagulation necrosis of Demodex with preservation of the
surrounding hair follicle.** The hypothesis for the destruc-
tion of the mite but preservation of the follicle is the possi-
bility of a specific chromophore that the mite contains which
is more sensitive to the IPL energy than the hair follicle.>* It
is also proposed that the spherical shape of the Demodex
mite does not transfer energy as efficiently as cylindrically
shaped hair follicles, thus also helping to preserve the folli-
cular unit.>* Fishman et al provided further evidence of the
eradication of Demodex mites with use of IPL through real-
time in-vitro video microscopy.> In one case report, it was
suggested that Demodex, which are light and heat sensitive,
can incite an inflammatory response when IPL is used
thereby worsening one’s rosacea.”’ Paradoxical worsening
of rosacea after use of IPL has not been the experience in
our practice where IPL is one of our go-to treatment
modalities.
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We typically use a 560nm cutoff filter with a double
pulse of 3.0ms and 3.0ms, with 10-20msec delay at 17—
19J/cm? with the Stellar M22 (Lumenis, Yokneam, Israel).
We encourage patients to undergo maintenance treatments
at least twice yearly with IPL to help prevent flares of
rosacea (Figures 3 and 4).

Photodynamic Therapy (PDT)

Photodynamic therapy (PDT) uses a photosensitizing agent,
an activating light source, and oxygen to treat a variety of
cutaneous diseases including actinic keratoses, superficial
skin cancers, generalized photodamage, acne vulgaris, and
even rosacea.”® The two photosensitizing agents commonly

applied to the treatment area are either 5-aminolevulinic
acid (ALA) or the more lipophilic methylaminolevulinic
acid (MAL).>® Both topical agents are absorbed by the
sebaceous glands and subsequently metabolized to produce
the highly photoactive agent, protoporphyrin IX (PpIX).>®
Excitation of PpIX with a light source of the appropriate
wavelength will result in cytotoxic singlet oxygen species
which will then cause localized oxidative stress and targeted
cell death.”® Photoactivation of porphyrins can be accom-
plished with a variety of light and laser sources including
incoherent, continuous-wave red or blue light, PDL, or
IPL.>® Since the absorption spectrum of PpIX includes
both a maximal peak at 410nm (known as the Soret band)

Figure 3 Before (A) and after (B) one treatment with IPL for rosacea. Figure courtesy of Dr. Goldman.

Figure 4 Before (A) and after (B) IPL treatment of red nose rosacea with Lumenis One (20 J/cm2, 3.5-3.5 msec). Figure courtesy of Dr. Goldman.
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as well as four smaller peaks between 500-630nm (Q
bands), there is a lot of versatility in choosing an activating
light source and even combining light/laser sources for
optimized results.’® In fact, the practitioner can use blue
light which has anti-inflammatory and epidermal turnover
properties in combination with red light which penetrates
deeper and has both antimicrobial properties and can even
focally target sebaceous glands for destruction (Figure 5).%*
Additionally, using different light/laser sources will enable
one to activate all the specific absorption peaks of PpIX
allowing for maximal photobleaching and improved overall
efficacy.”®

Friedmann et al
improvement in rosacea and moderate improvement in

demonstrated mild-to-moderate

skin quality in a 30-patient retrospective study following
treatment with ALA-PDT in a variety of treatment scenarios
including: blue light + PDL; blue light + IPL; blue light +
PDL + IPL; or blue light + red light + PDL + IPL.*® Patients
treated with PDL and/or IPL had these treatments performed
prior to the PDT.>® Although this study did not show statis-
tically significant differences in the results with use of multi-
ple, sequential modalities, this study does demonstrate the
safety of using multiple light/laser devices in a single treat-
ment session (Figure 6).°® Furthermore, there was no statis-
tically significant difference in patient-reported adverse
effects including post-procedure erythema, pain, or acne
flares.”® The authors suggest that PDT improves rosacea by

elimination of Demodex mites through PDT-mediated cyto-
toxic reactive oxygen species and amelioration of excessive
glandular components of the disease process through direct
photodynamic injury to hyperplastic and inflamed pilosebac-
eous units.’® Additionally, it has been suggested that PDT
has the ability to modulate the immune system and induce
apoptosis of T cells which can also help ameliorate

I'OSH,CCELS9

Katz and Patel demonstrated the use of ALA-PDT with
PDL activation for recalcitrant rosacea that showed
improvement after the second treatment and sustained
improvement after the six treatments completed every
two weeks.®® Fan et al treated 20 patients with erythema-
totelangiectatic or papulopustular rosacea and Fitzpatrick
skin types III and IV with ALA-PDT activated with LED
red light for four sessions every ten days.”” The authors
were able to demonstrate a statistically significant clinical
improvement in flushing, erythema, and telangiectasias
compared to baseline as well as clearance of all inflamma-
tory lesions in all patients after 24 weeks.>® The authors
demonstrated a reduction of flushing, erythema, and
inflammatory lesion count of 87.1%, 89.5%, and 97.2%,
respectively from baseline through the last follow-up
visit.*® Finally, 65% and 25% of patients rated their satis-
faction after the 4 treatments as very satisfied and satisfied,

respectively.””

Figure 5 PDT blue light for rosacea, pre-treatment (A), post | treatment (B), post two treatments (C). Figure courtesy of Dr. Goldman.

6 I o https:;

Dove!

Clinical, Cosmetic and Investigational Dermatology 2021:14


https://www.dovepress.com
https://www.dovepress.com

Dove

Loyal et al

Figure 6 Before (A) and after (B) ALA-PDT for treatment of rosacea with PDL, IPL, and blue/red light. Figure courtesy of Dr. Goldman.

In a retrospective study investigating MAL-PDT for
off-label use in a variety of inflammatory and aesthetic
cutaneous conditions in 20 different Italian dermatology
departments, Calzavara-Pinton et al demonstrated 6 out
of 7 patients with rosacea had a marked or moderate
improvement and all patients had an excellent cosmetic
outcome.®' Additionally, it was disclosed that only one
patient with rosacea relapsed during the study period.®!
In a small case series, Nyback and Jemec treated 4
patients with rosacea with MAL-PDT activated by
a 632nm red diode light and demonstrated 3 out of 4
patients experienced remission of their rosacea for 3
months or longer after 2-3 PDT treatments.®> In
a larger follow-up study, Bryld and Jemec treated 17
patients presenting with rosacea with MAL-PDT acti-
vated with red light and 10 patients were reported to
have drastic relief of rosacea symptoms without the need
for adjuvant therapy.®® The authors noted that PDT in
their practice was better at treating the papulopustular
variant than other types of rosacea.®’

PDT can be a reasonable treatment option for rosacea
when patients are unresponsive or recalcitrant to tradi-
tional therapies. Moreover, PDT should be considered for
patients presenting with actinic keratoses and diffuse
photodamage in addition to erythema secondary to rosacea

(Figure 5).

Radiofrequency Microneedling
Fractional radiofrequency microneedling (RFRM) is
a newer technology that delivers heat via radiofrequency
energy to the dermis through an array of multiple 30-32G
needles without damaging the overlying epidermis.64
Radiofrequency devices use electromagnetic radiation
that is converted to thermal energy producing controlled
dermal damage which subsequently hastens healing and
new collagen formation.®> Numerous companies make
RFRM devices, all with different tunable variables such
as number of needles, insulated versus non-insulated nee-
dles, energy level, and conduction time.®® The density of
the treatment is determined by the practitioner by the
number of passes that are completed. This versatility
gives the practitioner a variety of options to customize
a treatment to an individual patient’s condition and skin
type. Since this modality does not damage the epidermis,
it offers patients quick recovery times and is particularly
good for treating skin of color patients.***” Additionally,
this technology induces both neo-collagenesis as well as
neo-elastogenesis helping to improve skin laxity and
wrinkles, which can be a primary or secondary benefit
depending on the indication for which this instrument is
used.®*¢7

RFRM has yet to be validated for the treatment of
rosacea and/or diffuse erythema; however, a number of

Clinical, Cosmetic and Investigational Dermatology 2021:14

https: 611

Dove:


https://www.dovepress.com
https://www.dovepress.com

Loyal et al

Dove

small studies have reported at least modest benefit.*+¢ Park
et al demonstrated improvement in rosacea and erythema
after two treatments of RFRM with the reduction in
erythema more effective in those with the papulopustular
subtype.®* They also noted patient satisfaction regarding
self-assessment of rosacea symptoms and flushing.** Min
et al demonstrated similar results after using RFRM for
treatment of acne-related post-inflammatory erythema.®’”
Interestingly, it has been demonstrated through histologic
and immunohistochemistry staining analysis, that there is
a reduction of inflammation and angiogenesis after RFRM
treatments.®*®” It should be highlighted that patients will
have mild erythema up to a few days after the treatment.
Although this treatment option for rosacea and/or erythema
has not been widely validated, RFRM is possibly another
tool that can be added to our armamentarium.

Other Treatment Modalities

One should take extreme caution when attempting to use
sclerotherapy to treat telangiectasias or other visible fine
vessels on the face, in what some practitioners call “micro-
sclerotherapy”. This is a less predictable and less reliable
treatment that can cause hyperpigmentation, ulceration,
and scarring.®®® Furthermore, the high vascularity of the
face with innumerable valveless anastomoses and close
proximity to the facial artery, among other named vessels,
makes this treatment method less than ideal when there are
many other better, safer, and more predictable options.”®
Unintended blindness is a possibility if the sclerosing
agent enters the periocular vessels.*® Finally, removal of
dilated periocular veins by phlebectomy should only be
considered by those with special training for this proce-
dure and when less invasive techniques are not possible.”

Conclusion

There are numerous medical and procedural treatment
options for patients with unwanted facial erythema, telan-
giectasias, and/or reticular veins. Determining the etiology
of facial erythema and patients’ goals are imperative.
Furthermore, the need for combination treatments to
achieve the desired result must to be recognized.
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