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Abstract: Background: Facial telangiectasias is a prevalent cosmetic disorder that can be associated
with several conditions such as rosacea. IPL (intensity pulsed light) therapy is commonly used for
the treatment of vascular lesions. This study tested the efficacy of an IPL system emitting selected
vascular chromophore-specific wavelengths in the range of 500-1200 nm for the treatment of vascular
lesions. Materials and Methods: A total of 39 patients affected by different vascular lesions on their
face were enrolled. The procedure consisted of three treatment sessions, spaced 1 month apart, using
the IPL system with a 500-677 and 854-1200 nm filter. Follow-up was performed at 21-90 days
(3 weeks-3 months) after the last IPL session. Three-dimensional and dermoscopic clinical pho-
tographs were captured and evaluated using a five-point scale. Adverse events were checked.
Results: In total, 21 patients achieved excellent improvement, 13 patients achieved good improve-
ment, 3 patients achieved moderate improvement, 2 patients achieved mild improvement, and
0 patients achieved no improvement, with an overall good response to treatment. The photographic
evaluation showed good results as soon as 3 days after the last IPL session. Relevant side effects were
absent. Conclusions: The study device may represent a successful treatment to improve vascular
lesions that are resistant to laser therapy.
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1. Introduction

Rosacea is an inflammatory skin condition that mostly impacts the face’s central
areas, and it represents a prevalent chronic dermatosis that affects around 5.46% of people
worldwide [1]. The percentage of affected areas varies from 1% to 22%.

This condition typically strikes both males and females equally, usually starting in
middle to late adulthood. Northern European populations are primarily affected by the
disease [2].

In the initial phases of rosacea, frequent flushing or blushing as well as sporadic
episodes of facial redness may be present. A family history of rosacea, a tendency to blush,
or both may increase an individual’s risk of obtaining the condition. In these cases, lifestyle
alterations are advised to reduce triggers. Although individual patients may have different
triggers, the most common ones are alcohol, spicy meals, sun exposure, and stress [3,4].

Rosacea is persistent and subject to relapses. Its prevalent dermal manifestations
include pustules, papules, chronic centrofacial erythema, recurrent flushing, phymatous
alterations, a range of ocular symptoms, and telangiectasias.

Among these, facial telangiectasias is a common cosmetic issue, with mild or limited
lesions seen in 92% of adult Caucasians [5] that may be associated with rosacea condition,
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with Civatte poikiloderma, or to a number of variables such as genetic susceptibility, gravity,
pregnancy, and trauma [6,7]. People with lighter skin phototypes and an age range between
30 and 50 years have a higher probability of being affected [8].

Numerous treatments, including topical lotions, systemic therapy lasers, and light
devices, have been suggested to address this cosmetic issue, with a range of results [9,10].

Patients with rosacea can have a wide range of skin characteristics, varying in severity.
Treatment options range from moderate monotherapy to combination medicines that target
one or more parts through additional mechanisms depending on the unique composition
of clinical characteristics. Targeting specific phenotypes is frequently the goal of effective
treatment [11].

Nowadays, alpha-adrenergic agonist-based topical gels, like brimonidine, are being
considered as treatments for minor facial telangiectasias and erythrosis. Nevertheless, they
have a transient impact that lasts for a maximum of 12 h and do not affect telangiectasias of
a higher caliber [12,13].

Among systemic therapies, isotretinoin and oral beta-blockers are usually adminis-
tered. However, isotretinoin may cause cheilitis, myalgia, dry mouth and lips, birth defects,
epistaxis, and increased alanine aminotransferase and triglyceride levels. On the other
hand, oral beta-blockers can cause hypotension, bradycardia, or dizziness [14].

Rosacea features, particularly telangiectasias and phymatous transformation, have
been successfully managed with light therapy and lasers [15]. In order to target larger
vessels and produce longer-lasting cosmetic results, laser and light sources have been sug-
gested.

Long-pulsed neodymium-doped yttrium aluminum garnet laser (Nd: YAG), IPL
(intensity pulsed light), potassium titanyl phosphate (KTP) laser, and pulsed dye laser
(PDL) are the most commonly used laser treatments [15].

Indeed, several lasers, most notably the flashlamp-pulsed dye laser, have been clini-
cally shown to be beneficial for treating facial vascular lesions. Nonetheless, individuals
have expressed concern about post-treatment adverse effects such as severe purpura and
changes in pigmentation [16].

Carbon dioxide (CO;) and erbium-doped yttrium aluminum garnet (Er:YAG) lasers
are other useful treatments for phymatous rosacea. Features of telangiectasia such as
flushing and erythema are responsive to light therapy treatment. Considering that the
telangiectasia component is frequently resistant to other treatments, both PDL and IPL
devices are effective and satisfy patients’ needs [11].

Fitzpatrick, Goldman, and Eckhouse illustrated how IPL, which emits multiple wave-
lengths simultaneously using an optical intercept filter to select the spectral output, can be
used therapeutically [17]. Since the FDA approved IPL in 1995, many devices that allow
for the modulation of energy fluence, spectral output, area size, and pulse modulation
duration have been developed.

IPL has been recommended in the management of many conditions, such as rosacea
and photoaging [18-22].

Several studies have demonstrated that IPL therapy is a commonly used treatment
for telangiectasia and erythematous lesions [23,24]. With promising findings, IPL has
been proposed to also treat erythrosis [25,26] and hemangioma, as reported in the study
of Vladimir et al. [27], in which the IPL method outperformed conventional methods,
particularly for flat hemangiomas. One major benefit of IPL treatment over standard
therapies is the patient’s rapid recovery time. Furthermore, the appropriate choice of
patient and the precise measurement of wavelength are crucial in every instance.

IPL generates an effective, broad-spectrum light pulse that is typically in the
400-1200 nm range, though different filters can be used to narrow the wavelength range
and focus the light more closely on a particular target. Indeed, several studies have demon-
strated the efficacy and advantages of selecting specific ranges of wavelengths though the
use of various filters for the management of vascular lesions, as reported in the published
work of Peterson et al. [28] in which an IPL narrowband “KTP/PDL-like” filter (525 nm and
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585 nm) was successfully used to treat facial telangiectasias and non-facial telangiectasias
with minimal downtime.

On these bases, this study tested the effectiveness of an alternative form of therapy
involving an intense pulsed light (IPL) system emitting selected vascular chromophore-
specific wavelengths in the range of 500-1200 nm to treat vascular lesions such as telangiec-
tasias, erythrosis, poikiloderma of Civatte, and late-stage rosacea, giving patients a more
manageable outcome after treatment.

2. Materials and Methods

Patients affected by different vascular lesions (telangiectasia, rosacea, erythrosis, and
poikiloderma) were included in this research. Excluded from the study were patients
with a history of skin cancer, a history of hypersensitivity to light in the near-infrared
wavelength region, patients taking immunosuppressants or anticoagulants, patients taking
medications known to increase sensitivity to sunlight, such as sulfonamides, sulfonylureas,
phenothiazines, and contraceptives, and patients who reported having been exposed to the
sun in the three weeks prior to treatment. All patients provided an informed consent form
regarding the procedure’s risks.

Depending on the type of vascular lesions treated, the procedure consisted of 3 treat-
ment sessions, spaced 1 month apart, covering an area of 15 mm x 13 mm, using the IPL
system with a 500-677 and 854-1200 nm filter (Viridis handpiece of Luxea, DEKA M.E.L.A.,
Calenzano, Italy). The following parameters were set: 1-2 passes with Fluence ranging
between 13 and 39 J/cm? at 15-50 ms pulse duration and a frequency ranging between
0.2 and 1 Hz. Throughout every procedure, internal skin flow cryogen cooling at 5 °C was
maintained. No subcutaneous injection or anesthetic cream were used because all patients
felt that the pain was tolerable. A moderate redness and closure of the telangiectasias
indicated the treatment’s end point. Up until clinical follow-up, patients were required to
apply an SPF 50 protection cream every morning; follow-up was carried out at 21-90 days
(3 weeks—3 months) after the last IPL session.

Three-dimensional (3D) clinical photographs of the face were captured at three angles
(left, center, and right) before treatments, immediately after, and 3 days, 21 days, 45 days,
and 3 months after the last treatment session, using the 3D digital camera (Vectra H2,
Canfield, OH, USA) for a more accurate and impartial assessment of the patient’s tissue
texture and vascularity. The morphology, depth, and grade of the vascular lesions and their
corresponding changes correlated with clinical outcome, and they were—more precisely—
tracked for the ideal outcome, and a post-treatment evaluation of the laser treatments,
using dermatoscopy (or epiluminescence microscopy (ELM)) (FotoFinder Systems GmbH
1000, Bad Birnbach, Germany), was performed at the same time points.

Given the lack of a defined scale for assessing facial telangiectasias, independent
researchers assessed the images and assigned a 5-point scale rating (with 0 indicating no
improvement/worsening of the condition; 1 indicating mild improvement of the condition;
2 indicating moderate improvement; 3 indicating good improvement; and 4 indicating
excellent improvement/disappearance of the condition) [29].

Safety was monitored throughout the study by checking for any possible adverse
effects such as blistering, scarring, hypopigmentation, or hyperpigmentation.

3. Results

A total of 39 patients (15 males and 24 females), ranging in age from 18 to 75 years old,
with Fitzpatrick skin type II-1II (48% type Il and 52% type IlI), affected by different vascular
lesions on their face area, were enrolled in this study. A total of 11 patients suffered from
telangiectasia, 17 patients suffered from rosacea, 9 patients suffered from erythrosis, and
2 patients suffered from poikiloderma.

The dermatologist evaluation comparing the pictures showed that 21 patients achieved
excellent improvement, 13 patients achieved good improvement, 3 patients achieved
moderate improvement, 2 patients achieved mild improvement, and 0 patients achieved no
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improvement, with a generally favorable response to therapy (Figures 1-13). Furthermore,
vascular treatment results acquired with the filter of the 3D digital Vectra system showed
improvement in the patients’ original conditions, as clearly represented in Figure 2D-F.

Figure 1. A 75-year-old male patient affected by rosacea with a Fitzpatrick skin type III before (A),
immediately after (B), and following one IPL treatment session (C), and 3 months follow-up after the
last IPL treatment session (D). The following parameters were used: single pass, Fluence 15J/cm?,
frequency 1 Hz, and pulse duration 20 ms.

Figure 2. A 53-year-old female patient affected by rosacea with Fitzpatrick skin type II, before (A,D),
immediately after (B,E), and 3 months follow-up after the last IPL treatment session (C,F). The following
parameters were used: single pass, Fluence 30 ] /cm?, frequency 0.6 Hz, and pulse duration 25 ms.
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Figure 3. A 53-year-old male patient with telangiectasia localized on his left cheek, with a Fitzpatrick
skin type III, before (A), immediately after (B), and 3 days (C), 11 days (D), and 21 days after (E) the
IPL treatment session. The corresponding dermatoscopic analysis was carried out at the same follow-
up times (F-J). The following parameters were used: single pass, Fluence 30 J/cm?, frequency 0.6 Hz,
and pulse duration 25 ms.

Figure 4. Left later view of the same patient’s cheek before (A,C), at 3 months follow-up after the last
IPL treatment session, (B) and following 2 IPL treatments (D).

Figure 5. A male patient with telangiectasia localized on the right ala of his nose before (A), imme-
diately after (B), 2 h after (C), 6 days after (D), and 21 days after (E) the IPL treatment session. The
corresponding dermatoscopic analysis considering a precise skin area (black circle) was carried out
at the same follow-up times (F-J). The following parameters were used: one single pass, Fluence
25]/cm?, frequency 0.7 Hz, and pulse duration 30 ms.
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Figure 6. Digital images of the same male patient with telangiectasia localized on the right ala of his
nose before (A) and after 3 IPL treatments (B). A marked reduction in and clearance of veins were
observed.

Figure 7. A 54-year-old female patient affected by telangiectasia localized on her nose area, including
the right/left ala of her nose and chin before (A,F), immediately after (B,G), 3 days after (C,H),
21 days after (D,I), and 45 days after (E,J) the last IPL treatment session. The following parameters
were used: left and right nose wings (double pass); back of nose (double pass); chin (single pass);
Fluence 35 J/cm?; frequency 0.5 Hz; and pulse duration 40 ms.

Figure 8. The same female patient affected by telangiectasia localized on her nose area before (A),
immediately after (B), 3 days after (C), and 21 days after (D) the last IPL treatment session. The
corresponding dermatoscopic analysis considering a precise skin area (black circle) was carried out at
the same follow-up times (E-H).
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Figure 9. A 43-year-old male patient affected by telangiectasia on his cheeks and forehead, with
Fitzpatrick skin type II before (A,D), immediately after (B,E), and 21 days after the last IPL treatment
session (CF). The following parameters were used: double pass, Fluence 35 J/cm?, frequency 0.5 Hz,
and pulse duration 50 ms.

Figure 10. Male patient affected by telangiectasia on his cheeks and forehead before (A), immediately
after (B), 15 days after (C), 21 days after (D), and after 2 IPL treatment sessions (E). The corresponding
dermatoscopic analysis considering a precise skin area (black circle) was carried out at the same
follow-up times (F-J).

Figure 11. Left lateral view of a 35-year-old female patient affected by diffuse rosacea localized on her
face, with Fitzpatrick skin type III, before (A,E), immediately after (B,F), and following one IPL treatment
session (C,G), and at 3 months follow-up after the last IPL treatment session (D,H). The following
parameters were used: double pass, Fluence 20 J/cm?, frequency 0.9 Hz, and pulse duration 30 ms.
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Figure 12. Right lateral view of a 35-year-old female patient affected by diffuse rosacea localized
on her face, with Fitzpatrick skin type III, before (A,E), immediately after (B,F), and following one
IPL treatment session (C,G), and at 3 months follow-up after the last IPL treatment session (D,H).
The following parameters were used: double pass, Fluence 20 J/ cm?, frequency 0.9 Hz, and pulse
duration 30 ms.

Figure 13. Right and left lateral view of the same female patient affected by diffuse rosacea localized
on her face before (A,C) and at 3 months follow-up after the last IPL treatment session (B,D). The
strongest reduction in lesion count and erythema was clinically observed.

When pigmented lesions (solar lentigines) were present, a paradoxical darkening was
observed, with disappearance of the pigmented lesion within 21 days (as shown in Figure 3).

Both 3D clinical photographs and dermoscopic evaluation show good results in terms
of vascular lesion clearance as soon as 3 days after the last IPL treatment session.

The strongest reduction in lesion count and erythema was clinically observed after
three IPL treatment sessions (3 months follow-up after the last IPL treatment session).

During the procedure, almost all patients reported no pain or minimal pain. Anesthesia
was not required. All conditions lacked relevant side effects, such as crusts, blisters, atrophy,
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and scars. No post-inflammatory hyper/hypopigmentation was observed. Only a slight
erythema was observed immediately after treatment, which spontaneously resolved.

4. Discussion

Patients with facial telangiectasias experience psychological problems in addition to
cosmetic issues. Numerous laser therapies have been suggested; however, the medical
literature now only includes a small number of combination treatments. IPL devices, as
well as in combination with other therapies, have recently become extremely popular in
managing these skin conditions [30]. According to actual investigations, intense pulsed
light is extremely beneficial for treating vascular lesions like telangiectasias of the legs and
face, spider nevi, rosacea, erythrosis, and poikiloderma of Civatte [31]. However, due to its
high selectivity, current models of pulsed dye lasers continue to be the gold standard for
treating port-wine stains, cherry angiomas, and other vascular anomalies.

The results of a novel combination of IPL, 532 nm, and 1064 nm Nd YAG lasers for the
treatment of facial erythrosis were recently analyzed by Bennardo et al. [32]. Their analysis
showed that the sequential use of a 532/1064 nm Nd:YAG laser and IPL has proven to
be particularly effective in the management of facial erythrosis and telangiectasias. Both
processes are undoubtedly operator-dependent, so in order to reduce the incidence of side
effects and boost efficacy, the therapy should be administered by a qualified researcher
experienced with these instruments.

IPL devices, as opposed to lasers, generate a wide spectrum of wavelengths of nonco-
herent, polychromatic light. To target particular chromophores, they can alter their fluence,
pulse duration, spot size, and filter type. Consequently, a wide variety of skin types and
lesions can be treated with IPL equipment. Lesion clearance often depends on treatment
frequency because the action of pulsed light is cumulative, usually requiring three to six
treatments every 2 to 4 weeks to achieve the full clinical benefit [33].

Four fundamental concepts support the mechanism of IPL therapy: spot size, flu-
ence, wave length, and pulse duration. Indeed, within the treatment area, competing
chromophores should be considered by the healthcare professional when choosing a wave-
length. For instance, the targeted chromophores found in a deep layer of the skin may be
protected by melanin in the epidermis. This idea is especially crucial when using IPL on
patients with darker skin tones because extra care needs to be taken to treat them properly
and avoid dyschromias.

Greater pigmentation in the lesions may necessitate more treatment sessions. Because
they are more difficult to penetrate, lesions located deeper within the dermis might also
need a higher quantity of treatments. The IPL system’s light source emits wavelengths
between 420 and 1400 nm and uses filters to target specific chromophores and improve
penetration by limiting energy absorption by other chromophores.

The idea of selective photothermolysis, which makes use of the hemoglobin absorption
peak throughout its wavelength range, is the foundation of IPL treatment, also known as
pulsed dye laser treatment.

Since erythrocytes contain this pigment, blood arteries have a high concentration of it.

Until it reaches the desired chromophore, light permeates the skin. The target struc-
tures can be intentionally heated and coagulated by selecting wavelengths that correspond
to their respective maximum absorption levels. Photons are absorbed by endogenous or
exogenous chromophores in the skin, which release thermal energy and heat the target
tissue until it is destroyed by thermocoagulation [34-36].

IPL is associated with a shorter recovery period and lower equipment costs when
compared to laser devices [37].

The benefits of using an IPL system include the ability to target many chromophores,
lower costs, less complicated parameters that are more adaptable, and fewer adverse
events [20]. The flexible broadband wavelength spectrum, which spans from 515 nm to
1200 nm, makes it possible to treat vessels at various depths.
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Indeed, several filters were suggested in the early years of the new millennium to
increase IPL’s efficacy for facial telangiectasias [38].

There were no differences in the results between the 595 nm laser and IPL with vascular
filters when treating facial telangiectasias, according to recent research [38] that compared
PDL and IPL with different filters (530-650 and 900-1200 nm).

Comparable outcomes have been noted by other researchers regarding telangiectasias
of the face and body [39,40].

Campolmi et al. [41] validated the IPL source’s effectiveness by utilizing five distinct
cut-off filters (500, 520, 550, 600, and 650 nm), permitting the emission of light in the
wavelength range of 500 to 650 and 1200 nm. The greatest outcomes for vascular treatment
are obtained with phototypes I-1I, 500-520 nm wavelength filters, pulse durations up to
8 ms, selecting double pulses, adjusting the pulse delay based on the circumstances, and
delivering greater fluences.

A further investigation suggested treating face telangiectasias with a narrow band IPL
light (500-600 nm) with positive outcomes [42].

Furthermore, additional research reports using vascular filters to increase IPL’s ef-
fectiveness are needed, such as the study of Peterson et al. [28], already cited in the
Introduction section, or that reported by Luo et al. [43], in which a single IPL wavelength
of 540 nm was also proposed as a treatment for late-stage rosacea and telangiectasias, with
encouraging outcomes.

However, unlike PDL, IPL treatment for vascular lesions does not produce significant
pain, which is one of the main discomforts experienced by the patient during PDL treatment,
and it does not necessitate the use of anesthesia. In fact, local anesthesia should be avoided
due to the probable constriction of the vessels, resulting in fewer targets [21]. Indeed, in
our study, there was no subcutaneous injection or use of anesthetic lotion.

IPL has numerous advantages over alternative therapies that can help with rosacea or
telangiectasias, including pulsed dye laser. Firstly, there are fewer side effects, either local
or systemic (i.e., no postoperative purpura), due to the pulse delays that allow the skin to
cool. The “purpura effect” is brought on by an unexpected rise in blood temperature that
damages small dermal vessels, particularly with the older dye laser. The second benefit
involves a bigger spot size, which is perfect for treating facial areas that require greater
attention while reducing shortening treatment times and patient pain. Additionally, it
avoids the honeycomb effect produced by the pulsed dye laser’s lower spot sizes [40].

The objective of this study was to supply sufficient power to raise blood vessel tem-
perature to the coagulation threshold while preserving surrounding normal tissue.

The design of the study device protocol includes variable pulse durations and the
ability to perform multiple passes with a controlled delivery time so that the epidermis
can cool in between pulses, ensuring that no epidermal damage occurs even with levels
of fluency.

Additionally, in our study, the band between 677 and 854 nm is removed from the
study laser system as it does not interfere with hemoglobin and it may instead produce
additional heat, which could cause pain and other adverse effects.

Indeed, the flexibility to customize pulse duration makes IPL a powerful technique
for treating vascular diseases. The choice of different filter settings provides for a broader
selection of the vascular system’s color range [44].

Better visualization of blood flow and vessel dimensions could potentially enhance the
outcomes of IPL treatment. Indeed, in the present investigation, participants underwent
also to dermoscopy analysis both before and after IPL irradiation. The prediction inference
by dermoscopy for selecting instances that will respond better has been discussed in a
variety of scientific research [44]. More precise assessment of the morphology and patterns
of vascularity, as well as monitoring for the ideal end point and post-therapy to allow for a
predictable reaction and assessment of the laser treatments, are required. The diameter of
the vessels also affects the laser’s result; smaller vessels respond less strongly than larger,
frequently deeper vessels [45]. The color of lesions correlates with the size of the vessels,
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as shown by dermoscopy; pink lesions have smaller, deeper vessels, purple lesions have
larger, deeper vessels, and red lesions have superficial vessels [46].

Because dermoscopic changes can be observed immediately after radiation exposure
and the minimal effective fluence can be predicted, dermoscopy represents an essential clin-
ical tool. For this reason, the dermoscopic observations examined immediately following
irradiation are an essential clinical tool for laser surgeons as they enable them to estimate
the least effective fluence and prevent skin damage.

Our findings, supported by the photographic investigation, showed good results in
terms of reductions in all types of vascular lesions treated. Compared to laser treatment,
the frequency and severity of cosmetic adverse effects are significantly lower. Furthermore,
the presence of an external air-flow cryogen cooling mechanism in this research seems to be
essential for minimizing scarring, reducing patient discomfort, and the overall enhancement
of the procedure.

Our results are in agreement with other already published studies which showed the
effectiveness of IPL for telangiectasia with a more tolerable post-treatment outcome [42,47-49],
in which a significant reduction in the blood flow in this vascular condition was observed.

The absence of long-term side effects and bearable pain during the treatment makes
this type of therapy a valuable solution for the resolution of a variety of vascular lesions.

Study Limitations

One limitation is the use of a multispectral camera operating in the NIR or MIR
wavelengths, which can penetrate the skin to certain depths, providing information about
the characteristics of the skin and other tissues in order to obtain information about blood
flow, tissue oxygenation, and other skin properties. As a future goal for further studies, we
will provide a more accurate imaging acquisition.

5. Conclusions

In conclusion, IPL is a safe method that minimizes costs, time, and adverse effects
when treating vascular lesions such as rosacea. IPL therapy has made advances in treating
these types of vascular lesions, benefiting both patients and doctors. For lesions that
do not respond well to laser therapy, the study device might provide better outcomes.
Developments of new and more precise parameters will aim to provide safer results, with
optimal lesion resolution and improved patient satisfaction.
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