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Abstract

Introduction and purpose:

Rosacea is a chronic inflammatory dermatosis. It mainly affects the central parts of the face

and manifests itself with redness, erythema, telangiectasia, and papulopustular lesions. The

aim of the work is to review current rosacea therapy techniques, detailing aesthetic medicine

treatments.
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Material and methods:

In order to create the review, the PubMed and Scopus databases were searched in April and

May 2024. The searches took place between April 24 and May 15, 2024 and consisted of a

critical analysis of the acquired sources of knowledge.

State of knowledge:

The introduction of lasers to the market has revolutionized the therapy of rosacea and

appropriately selected parameters and patient qualification for the treatment ensure

therapeutic success. Botulinum toxin is a potent neurotoxin that blocks the release of

acetylcholine from the presynaptic vesicle. Appropriate home care is an extremely important

factor in maintaining the disease in the remission phase.

Conclusion

Among the possibilities of aesthetic medicine, rosacea therapy is definitely dominated by

laser therapy. There are several lasers available on the market today, the most commonly used

of which is IPL. Ablative lasers are used to treat a deformed nose caused by rhinophyma.

Botulinum toxin is administered as an intradermal injection, thanks to which it reduces

erythema and redness of the skin. After appropriate treatment by a dermatologist and aesthetic

medicine doctor, well-selected home care plays a key role in maintaining the disease in the

remission phase.

Key words: rosacea, erythema, laser therapy, botulinum toxin

1. Introduction and purpose

Rosacea (Acne rosacea) is a chronic inflammatory dermatosis that occurs with periods of

relapses and remissions. The prevalence of the disease in the general population is estimated

at up to 10%. It most often affects adults aged 30-50, but it can occur at any age. Ocular

rosacea can be seen in children as young as 22 months old [1]. However, this is very rare and

most often occurs in patients with a family history. Rosacea is much more often recorded in

people of Celtic origin with phototype I or II than in people of yellow or black race. However,

in people with a darker phototype, the disease is often unrecognizable or incorrectly

diagnosed as erythema or telangiectasia. There is controversy about the frequency of acne in
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women and men. Some authors believe that more women are affected, but there are also

reports that rosacea occurs in a similar frequency in both sexes. However, in men, a severe

course in the form of hypertrophy of the nasal tissues - rhinophyma - is much more common

[2, 3].

Rosacea mainly affects the central parts of the face - nose, chin, cheeks and forehead. It

manifests itself with telangiectasia, redness, erythema, inflammatory papules, pustules and

nodular lesions. There is also an ocular form - it causes inflammation of the conjunctiva,

eyelids, cornea and telangiectasia of the eyelid edges[4,5].

To this day, the etiology of rosacea is not fully understood. There are several probable causes,

which include infectious, genetic, immunological or environmental factors [6].

Recent advances in basic science research have highlighted the role of the innate and adaptive

immune systems, as well as the neurovascular dysregulation underlying the spectrum of

clinical features of rosacea. Endogenous and exogenous stimuli (such as temperature changes,

physical exercise, ultraviolet radiation, spicy food, alcohol) may initiate and exacerbate skin

lesions in patients with acne. Microorganisms also implicated in the pathophysiology of

rosacea include Demodex species, Bacillus oleronius, Staphylococcus epidermidis,

Helicobacter pylori, and Bartonella quintana [3,7,8].

Rosacea may also develop as a symptom of systemic diseases. Obesity, smoking and

inflammatory bowel disease pose a significant risk of developing this disease [9]. In addition,

metabolic, neurological, psychiatric disorders and some malignant tumors, medications and

dietary elements also show a significant association with rosacea [2].

Due to the fact that rosacea occurs on the face, it has a negative impact on patients' well-being

and quality of life. In addition to general skin care, there are several approved treatment

options available, both topical and systemic. Therapeutic benefits also include laser therapy

(several lasers are already on the market to help reduce erythema and redness), botulinum

toxin and mesotherapy [10].



5

The aim of this study is to indicate the methods of treating rosacea according to the latest

recommendations. Particular attention is paid to the possibilities of aesthetic medicine in this

area and a holistic approach to the patient.

2. Material and methods

The main goal of evidence-based medicine is to use the best available scientific information

for application in clinical practice. Interpreting and understanding scientific evidence requires

analysis of available sources, with systematic reviews and meta-analyses of clinical trials at

the top of the evidence pyramid. The process of analyzing available publications should be

carefully planned and developed in order to obtain clinical studies that constitute the highest

class of evidence [11].

Criticism of the source of knowledge is the research method used in this work. To create the

review, the PubMed and Scopus databases were searched in April and May 2024. The search

took place from April 24 to May 17. It involved a critical analysis of the acquired information

sources. The phrases "rosacea", "rosacea treatment", "laserotherapy", "botulism toxin" were

mainly used. The aim of the search was to find articles containing information on modern

methods of treating rosacea, with particular emphasis on laser therapy. Time constraints

regarding the publication date of research papers were not taken into account. The results

were carefully analyzed and described in detail in the work.

3. State of knowledge

Rosacea therapy

Laser therapy

The introduction of lasers and intense light sources allowed for the effective use of such

therapy in dermatology and aesthetic medicine to treat many vascular lesions, both congenital

and acquired. Appropriate selection of parameters is the basis for a well-performed procedure.
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Also, a wrong diagnosis or poor preparation of the patient for laser treatment increases the

risk of side effects. This may result in scars, discoloration or increased pain [12].

Laser therapy and light therapy have been used with great success for years in the treatment of

rosacea. He enjoys great therapeutic success and patient satisfaction with the results. These

include intense pulsed light (IPL, 500–1200 nm), pulsed dye laser (PDL, 585–595 nm),

potassium titanium phosphate laser (KTP, 532 nm) and long-pulse neodymium yttrium

aluminum garnet laser (Nd:YAG, 1064 nm). Additionally, ablative lasers such as the erbium-

yttrium-aluminum-garnet (Er:YAG) laser are useful in the treatment of rosacea. Light-based

therapies are particularly effective in treating a variety of vascular lesions such as erythema,

skin redness and telangiectasia [2].

IPL

Good effects in the treatment of erythematous lesions and telangiectasia have been described

after irradiation using an IPL (Intense Pulsed Light) laser. The laser is extremely effective as

monotherapy. It can also be combined with other treatments for erythematous telangiectatic

acne and rosacea [7]. Over the years, its role in the treatment of redness, telangiectasia and

persistent erythema has been successfully demonstrated. It stands out from other lasers by

generating light pulses of various lengths. Produces an incoherent beam of light with a

wavelength of 500 to 1200 nm using cut-off filters of 515, 550, 560, 570 and 590 nm for

vascular lesions. The clinical effectiveness of the device can be improved by using longer

wavelengths, which can penetrate much deeper into the tissue. The skin cooling effect can be

achieved by dividing the energy into two or three pulses. The emitted light beam affects

primarily pigmented lesions and dilated superficial blood vessels. The laser does not destroy

the epidermis. Unfortunately, the procedure does not prevent the formation of new lesions,

even though a significant part of the vessels is destroyed [2,13,7].

In addition, the IPL laser is effective in alleviating the symptoms of dry eye syndrome [13].

PDL

PDL is a laser that emits yellow light. The device uses rhodamine dye as the laser medium.

Lesions eligible for PDL laser therapy include rosacea, port wine stains, telangiectasia,
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hemangiomas, and spider angiomas [14,15]. Pulsed dye laser (PDL) is used to relieve both

clinical symptoms and signs of rosacea. It generates a beam with a wavelength of 585–595

nm corresponding to the absorption peak of oxyhemoglobin directed to superficial vessels.

Both of these lasers (PDL and IPL) show similar effectiveness in reducing erythema,

telangiectasia and other symptoms [2, 16,17].

KTP

The titanium-phosphate-potassium laser is quite effective in the treatment of telangiectasia in

patients with rosacea. This laser interacts with surface chromophores, which is used in the

treatment of various shallow vascular lesions. It generates green light with a wavelength of

532 nm, which is produced by transmitting Nd:YAG light through a KTP crystal, which

reduces its wavelength by half. The PDL laser is more effective than the KTP laser in

reducing telangiectasia, while the KTP laser treatment itself is less painful. The clinical

improvement of the patient's condition after the KTP laser is comparable to IPL. The KTP

laser causes greater tissue heating [2].

ND-Yag

The Nd-YAG laser generates a beam of 1064 nm, which can penetrate to a depth of 3–3.5 mm.

It is most often used in the erythematous form with telangiectasia of rosacea. Large, deep skin

vessels with a bluish tint seem to be particularly effective at reducing [2, 18, 7].

Ablative lasers

CO2 laser (10,600 nm) and erbium-yttrium-aluminum-garnet laser (Er:YAG, 2940 nm) are

used to correct the deformed shape of the nose in rhinophyma. Treatment may be complicated

by the appearance of crusts, swelling and erythema. The patient should be informed about the



8

risk of scarring and pigmentation disorders and possible delayed healing. A particular

advantage of treatments using ablative lasers is the dry operating field, which helps in

properly contouring distorted areas. This technique allows you to achieve satisfactory

cosmetic results after just a few treatments [2,16,4].

Botulin toxin

Intradermal administration of botulinum toxin is a relatively new method of treating

refractory facial erythema and redness in rosacea [19]. It is a strong neurotoxin produced by

the bacterium Clostridium botulinum. It blocks the release of acetylcholine from the

presynaptic vesicle. In addition to inhibiting acetylcholine secretion, botulinum toxin also

modulates several other neuropeptides, including vasoactive intestinal peptide, substance P

and calcitonin gene-related peptide. Acetylcholine and vasoactive intestinal peptide are the

main mediators of redness and vasodilation, therefore inhibiting their secretion is the key task

of botulinum toxin in rosacea therapy. However, the mechanism of action of botulinum toxin

on the immune system in rosacea is still not fully understood [2,20].

Intradermal injections of botulinum toxin may be associated with complications such as

bruising or slight pain. In addition, some patients may experience stiffness and limited activity

of the facial muscles [19].

Mesotherapy

Occasionally, active substances are administered through the skin using mesotherapy

techniques (intradermal microinjections) to alleviate the symptoms of rosacea. These

treatments increase the penetration of active substances into the skin. Several substances have

been studied so far, such as antifibrinolytics (tranexamic acid), antioxidants and

angioprotectors (vitamin C), organic silica, amino acids and hyaluronic acid [21].

Skin care
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An extremely important task of the doctor is not only to apply appropriate therapy in the acute

phase of the disease, but also to select the correct care to use at home in order to maintain the

disease in the remission phase. Detailed recommendations also concern lifestyle and an

appropriate diet. The continuity and comprehensiveness of therapy significantly reduce the

risk of relapses and, consequently improve the patient's comfort in everyday functioning.

Selecting appropriate home care turns out to be quite complicated due to poor tolerance of

many active substances. The skin of rosacea patients is characterized by dryness, tendency to

erythema and swelling, hypersensitivity and tendency to inflammatory reactions. Patients also

complain of burning, burning and occasionally itching of the skin [22].

You should avoid using active ingredients that may cause skin irritation, such as acetone,

benzyl alcohol, propylene glycol, butylene glycol and acids (alpha, beta-hydroxy acids) [23].

You should also eliminate the use of heating masks, products containing camphor, peppermint

or eucalyptus oil. The use of chemical and mechanical peels is also not recommended due to

the risk of disturbing the continuity of the stratum corneum [22].

Also, the application of waterproof cosmetics that can only be removed with irritating

cleaning agents is not recommended.

The physiological pH of the stratum corneum is acidic (4–6), and inside the body it ranges

from neutral to slightly alkaline (~7.4). Disturbance of the pH balance on the skin surface may

result in inhibition of lipid processing and lead to dysbiosis, which promotes inflammatory

diseases. Cleansing preparations with an increased pH may deprive the stratum corneum of

essential ingredients, such as natural moisturizing factor, lipids and proteins [23].

An effective and safe skin cleanser is designed to remove impurities and harmful bacteria

from the skin without disrupting or removing beneficial lipids, proteins that contribute to the

integrity and proper functioning of the skin barrier.

For daily skin washing, we recommend gentle products dedicated to sensitive and vascular

skin, mainly micellar fluids, that do not disturb the continuity of the lipid barrier. Thermal

water can be used instead of tonic due to its gentle effect.
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Patients with rosacea should avoid exposure to ultraviolet (UV) rays, therefore it is

recommended to use daily creams with a filter protecting against UV radiation in the range of

both A (320-400 nm) and B (280-320 nm), preferably containing protective silicones

(dimethicone, cyclomethicone) or preferably two of these ingredients in combination. The

above ingredients are added to soothe often irritated skin. During periods of intense sunlight

(although you should remember to protect yourself all year round), you should use creams

with the highest UV protection indicators, at least SPF 30 and higher [24-].

Vitamin C plays a key role because it has a protective and antioxidant effect and neutralizes

free radicals. Additional advantages include brightening and anti-aging properties, as well as

strengthening blood vessels and reducing rednes [21].

In the rosacea remission phase, products intended for the care of vascular skin containing

antioxidant, moisturizing and anti-inflammatory substances are recommended, while during

exacerbations, creams for sensitive and allergic skin should be used. For patients who

experience discomfort in the form of dry skin, creams with a light consistency that are non-

clogging, lipid-based and rebuilt the epidermal barrier are recommended.

In order to protect the eyes and alleviate symptoms, it is recommended to use physiological

moisturizing drops and, above all, to use sunglasses with good-quality protective filters that

inhibit both UVA and UVB radiation [21,25].

Another factor determining the maintenance of the disease in the phase of clinical remission is

an appropriate lifestyle. The skin of people with rosacea is particularly sensitive to extreme

temperatures and solar radiation. Therefore, they should avoid staying in the sauna, air-

conditioned rooms and solariums. In winter, exacerbation of the symptoms of the disease may

result from staying in sub-zero temperatures and cold winds for too long, as well as sudden

changes in temperature. Erythema may also intensify during intense sports [26]. Therefore,

during a physical examination of the patient, the circumstances and risk factors that may

result in the exacerbation of the disease should always be identified, discussed with the patient

and the elimination process initiated [22,7,25].

Drug treatment
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The choice of topical agents is based on numerous factors, such as skin type, predominant

signs and symptoms, mechanism of action, drug effectiveness and tolerability, and previous

treatment.

Current topical therapies for rosacea include:

- Gel with azelaic acid (15%)

- Metronidazole (0.75% gel, cream and lotion and 1% cream and gel)

- Sodium sulfacetamide/sulfur (10%/5%) gel, cleanser, lotion, suspension and cream

- Brimonidine tartrate (0.33%) gel

- Oxymetazoline hydrochloride (1%), cream

- Ivermectin (1%), cream

- other topical medications such as calcineurin inhibitors (tacrolimus and

pimecrolimus), benzoyl peroxide and topical antibiotics (clindamycin and

erythromycin) are used as second-line medications [3,4,27,28].

Oral treatment includes the use of:

- tetracyclines

- macrolides (erythromycin, aziromycin, clarithromycin)

- isotretinoin

- metronidazole

- zinc [4,25,29,30].

4. Conclusions

Effective rosacea therapy is very important for patients due to the fact that the disease

significantly reduces self-confidence and, consequently, quality of life. The disease cannot be

cured, but with appropriate pharmacological treatment, aesthetic medicine treatments and

recommended home care, dermatosis can be put into remission.

Dermatological treatment is selected individually depending on the stage of the disease, skin

type and leading symptom. The most frequently used is external treatment using azelaic acid

gel 15%, metronidazole in various forms (gels, creams and balms with various concentrations

of the active substance are available), sodium/sulfur sulfacetamide, brimonidine tartrate,
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oxymetazoline hydrochloride and ivermectin. Oral treatment usually involves taking

antibiotics (tetracyclines, macrolides, metronidazole) and isotretinoin.

Among the possibilities of aesthetic medicine, rosacea therapy is definitely dominated by

laser therapy. There are several lasers available on the market today. These are IPL (intense

pulsed light) laser with a wavelength of 500-1200 nm, PDL (pulsed dye laser) 585-595 nm,

KTP (potassium titanium phosphate laser) 532 nm and Nd:YAG (neodymium-yttrium-

aluminum laser -navy blue with a long pulse) 1064 nm.

Ablative lasers are also used in rosacea therapy. CO2 laser (10,600nm) and erbium-yttrium-

aluminum-garnet laser (Er:YAG, 2940nm) are used to treat a deformed nose caused by

rhinophyma.

Botulinum toxin is a relatively new method used in rosacea. It is administered as an

intradermal injection, thanks to which it reduces erythema and redness of the skin.

After appropriate treatment by a dermatologist and aesthetic medicine doctor, well-selected

home care plays a key role in maintaining the disease in the remission phase. Irritating and

drying cosmetics containing alcohol, propylene glycol or alpha/beta-hydroxy acids should be

avoided because the natural hydrolipid barrier of the skin is easily damaged. Facial cleansers

should be gentle and intended for sensitive skin. Moisturizing creams should have a light

consistency, supporting the hydrolipid barrier of this skin that requires special attention.

Mechanical and chemical peelings are not recommended as they may disturb the continuity of

the stratum corneum of the epidermis. Patients with rosacea should avoid exposure to

ultraviolet (UV) radiation whenever possible, therefore the use of sunscreen creams (SPF min

30) is the basis for therapeutic success. Vitamin C in the form of serum has beneficial effects

in reducing erythema and redness due to its antioxidant properties.
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