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ABSTRACT

Introduction
Acne vulgaris, widely recognized as one of the most prevalent skin disorders, presents
numerous diagnostic and therapeutic challenges. It affects not only adolescents during puberty
but also adults, constituting a multifaceted phenomenon that influences both the physical
condition of the skin and the psychological well-being of individuals. Acne's impact extends
to overall well-being and social life. Given the complexity of this condition, a thorough
understanding of its etiologies and the pursuit of effective therapeutic methods are essential.
This review aims to evaluate fractional laser therapy as a potentially effective and safe
treatment for acne vulgaris, emphasizing its potential to improve the quality of life and
comfort for individuals suffering from this condition.

Aim of the Study
The objective of this review is to delineate the causes of common acne occurrence and
explore solutions in its treatment process. The primary aim is to present fractional laser
therapy as an effective treatment modality for acne vulgaris.

Material and Method
This article synthesizes the current state of knowledge regarding acne vulgaris, drawing on
various scientific articles.

Conclusions
The path to eliminating skin lesions necessitates a multifaceted and holistic approach, with
essential guidance from a dermatologist. Effective acne treatment requires an individualized
strategy that considers multiple factors. In practice, a combination of different treatment
modalities often yields the best results.

Keywords : common acne, fractional laser, sebum, skin, chemical peels, pores, dermatology,
retinol

Introduction
Acne vulgaris is one of the most prevalent skin disorders, affecting both adolescents and
adults. Its impact on patients' quality of life, encompassing both physical comfort and
psychosocial aspects, has made it a subject of intense scientific research aimed at
understanding its mechanisms and developing effective treatment methods. This work focuses
on a thorough analysis of the causes of acne vulgaris and explores a modern therapeutic
approach, particularly emphasizing the role of fractional laser therapy [1]. In a thoughtful
approach to understanding acne vulgaris, it is crucial to consider the multidimensional nature
of this skin condition. Genetic, hormonal, environmental, and dietary factors interact in a
complex manner, leading to the development of the characteristic skin changes of acne.
Understanding these factors is essential not only for identifying the etiology of the disease but
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also for constructing effective treatment strategies [2]. In recent years, fractional laser therapy
has emerged as a promising method for treating acne vulgaris. It operates by causing precise
microscopic damage to skin areas, simultaneously stimulating reparative and regenerative
processes. In this context, fractional laser therapy not only addresses existing skin changes but
also enhances skin quality by improving elasticity and reducing scars and redness [2,3]. The
aim of this work is to review the main causes of acne vulgaris and analyze the effectiveness of
fractional laser therapy as an innovative treatment method. By integrating knowledge from
dermatology, immunology, and medical technology, this work contributes to understanding
this common and impactful skin disorder.

Definition, Symptoms, and Classification of Acne Vulgaris
Acne vulgaris is a chronic skin condition characterized by the presence of blackheads,
whiteheads, papules, pustules, and inflammation, primarily affecting the face, back, and chest.
This condition commonly occurs in young individuals during adolescence but can also affect
adults. Acne vulgaris results from excessive sebum secretion by the sebaceous glands, which,
combined with dead skin cells, leads to blockages in hair follicles, facilitating the growth of
the bacterium Propionibacterium acnes. Genetic, hormonal, environmental factors, and diet
may also influence the development of acne vulgaris [3].
The symptoms of acne vulgaris are diverse and can manifest in various forms. Open
comedones (blackheads) are areas where sebum and dead skin cells mix and oxidize, forming
black spots on the skin surface. Closed comedones (whiteheads) manifest as blockages in the
hair follicle that do not reach the skin surface, forming white or yellowish bumps under the
skin. Acne may also appear as papules, which are small, hard nodules under the skin that can
be painful and cause discomfort. Pustules, characterized by skin eruptions containing pus,
may occur, which can be red and painful. Additionally, flat papules resembling small, red skin
eruptions can be painful or itchy. Nodular lesions, which appear as larger, painful nodules
under the skin, can be filled with pus and represent deeper inflammation of the skin. Lastly,
redness and scarring often accompany skin changes and are consequences of acne vulgaris
[2,3].
The classification of acne vulgaris encompasses various degrees of severity and types of skin
lesions that occur in patients with this condition. Several commonly used classification
systems exist, among which the most well-known are the Global Acne Grading System and
the Acne Vulgaris Grading System [4]. The Global Acne Grading System assesses the
severity of acne based on the number and type of skin lesions and the areas affected by acne.
Severity levels may include mild, moderate, and severe, with types of skin lesions considered
in the assessment including open and closed comedones, papules, pustules, nodules, and scars.
The Acne Vulgaris Grading System evaluates the severity of acne based on the number and
type of skin lesions such as comedones, papules, pustules, and scars. The scale ranges from 0
to 4, where 0 indicates no acne and 4 indicates the highest severity [5,6]. This classification
considers the areas of skin affected by acne and the presence of any scars. Other classification
systems may consider additional factors such as the patient's age, presence of inflammatory
conditions, and skin reactions.
The classification of acne vulgaris is crucial for determining the severity of the disease and
planning appropriate treatment. It also enables monitoring of therapeutic progress and
assessing the effectiveness of treatment methods employed [7,8].

The Pathogenesis of Acne Vulgaris: The Role of Excessive Sebum Production, Follicular
Plugs, Proliferation of Propionibacterium acnes Bacteria, and Skin Inflammation
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The pathogenesis of acne vulgaris involves multiple factors, including excessive sebum
secretion, follicular hyperkeratinization, proliferation of Propionibacterium acnes bacteria,
and skin inflammation [9].
Excessive sebum production is an oily substance produced by the sebaceous glands. It plays a
crucial role in maintaining skin hydration and protection. However, excess sebum production
can lead to its accumulation in hair follicles, contributing to the development of acne. Excess
sebum can mix with dead skin cells and create a plug in the hair follicle, leading to the
formation of comedones (blackheads and whiteheads) [10].
Hyperkeratinization refers to the abnormal accumulation of keratinocytes (skin cells) in hair
follicles. In acne, this process is often exacerbated, leading to the formation of a plug that
blocks the hair follicle opening. This obstruction traps sebum and bacteria in the hair follicle,
creating an environment conducive to inflammation and bacterial proliferation [11,12].
Propionibacterium acnes is a bacterium that naturally resides on the skin's surface. However,
in the presence of excess sebum and follicular obstruction, P. acnes can rapidly proliferate in
the hair follicle. As P. acnes metabolizes sebum, it produces inflammatory mediators that
contribute to the development of acne lesions [13].
The inflammatory response involves the accumulation of sebum, keratinocytes, and bacteria
in the hair follicle, triggering an immune response and leading to inflammation. Immune cells
release pro-inflammatory cytokines, such as interleukin-1 (IL-1) and tumor necrosis factor-
alpha (TNF-alpha), which recruit more immune cells to the site of infection. This
inflammatory cascade causes the characteristic redness, swelling, and tenderness associated
with acne lesions [14,15].
Overall, the pathogenesis of acne vulgaris is multifactorial and involves a complex interaction
between sebum production, follicular hyperkeratinization, bacterial proliferation, and
inflammation. Understanding these underlying mechanisms is crucial for developing effective
treatments that target acne at its root causes [16].

The Role of Environmental Factors in the Development of Acne Vulgaris
Environmental factors play a significant role in the development of acne vulgaris, although
their impact may vary depending on individual genetic predispositions, lifestyle, and complex
interactions with other factors [17]. One of the external factors influencing skin issues is air
pollution. Particles from atmospheric pollutants, such as pollen, dust, aerosols, and other
chemicals, can deposit on the skin, triggering inflammatory reactions and increasing the risk
of acne. Additionally, exposure to UV radiation is significant. Excessive exposure to UV rays
can lead to skin damage and worsen acne. UV radiation can increase sebum production,
contributing to the formation of blackheads and exacerbating acne lesions. Climate can also
be a significant factor, with air humidity and variable weather conditions affecting sebum
production and worsening the skin condition for some individuals [17,18].
Another crucial factor affecting skin health is an individual's lifestyle. Environmental factors,
such as social pressure, work or education-related stress, and changing living conditions, can
impact stress levels. Stress, in turn, can influence the production of stress hormones,
potentially worsening acne symptoms [19].
Diet and the quality of consumed products also play a vital role. Some studies suggest that
diet may impact acne development. Consuming foods with a high glycemic index and
potentially irritating substances may worsen acne symptoms [20].
A daily skincare routine and the products used are significant contributors to skin condition.
Improper use of cosmetics, especially those high in fat or irritating substances, can contribute
to clogged pores and the development of acne. It is essential to highlight that skincare should
be tailored to an individual's specific skin type and address their needs [21].



5

However, it is crucial to note that the impact of environmental factors is complex and varies
between individuals. The individual skin response to these factors is one of the elements
influencing the occurrence of acne. Therefore, an individualized approach to the diagnosis
and treatment of acne, considering both environmental and genetic factors, is essential [22].

Treatment Methods for Acne Vulgaris: Antibacterial and Anti-inflammatory Agents
Various methods are available for treating acne vulgaris, and the choice of appropriate
therapy depends on the severity of the condition, the type of skin lesions, individual patient
characteristics, and potential triggering factors. One primary method involves the use of
antibacterial and anti-inflammatory agents. Preparations containing antibacterial substances
(e.g., benzoyl peroxide) or anti-inflammatory substances (e.g., salicylic acid) can be applied
topically in the form of gels, creams, or tonics. Treatment methods based on antibacterial and
anti-inflammatory agents are often effective in alleviating acne symptoms and reducing the
number of skin lesions. However, due to potential side effects and the risk of bacterial
resistance, it is important to use them according to the recommendations of a dermatologist
and to regularly monitor the condition of the skin [23].
Acne treatment can be carried out both locally, by applying preparations to the skin, and
systemically, with oral medications. Topical acne treatments contain various active substances,
such as retinoids, azelaic acid, benzoyl peroxide, or salicylic acid. These are applied directly
to the affected skin, where they act locally by regulating keratinization processes, reducing
sebum production, and diminishing inflammation. They can be used on individual lesions as
well as on larger areas of the skin. Gel-based acne treatments often contain the same active
ingredients as creams but have a lighter consistency and are absorbed more quickly into the
skin. They are particularly recommended for individuals with oily and combination skin, who
may experience discomfort after using creams with a more oily consistency [24].
Among topical preparations, several can be distinguished based on their composition.
Preparations containing antibiotics, such as clindamycin or erythromycin, can be applied
topically to treat acne. These work by inhibiting the growth of P. acnes bacteria, reducing the
number of bacteria on the skin, and decreasing inflammation. Preparations containing
retinoids, such as tretinoin, adapalene, and tazarotene, are effective topical treatments for acne
[24,25]. They work by regulating skin keratinization processes, reducing the formation of
comedones, preventing the formation of blackheads, and reducing skin inflammation. Azelaic
acid, which has antibacterial and anti-inflammatory properties, is another effective ingredient.
Preparations containing azelaic acid can be used topically to reduce the number of
Propionibacterium acnes bacteria and decrease skin inflammation. Additionally, salicylic
acid-containing preparations are effective for acne treatment [25,26]. They work by
exfoliating dead skin cells, unclogging pores, and preventing the formation of blackheads.
Adjunctive anti-inflammatory medications, such as glucocorticosteroids or non-steroidal anti-
inflammatory drugs (NSAIDs), can also be applied topically to reduce skin inflammation and
alleviate acne symptoms like redness and swelling. The choice of specific topical treatment
depends on individual patient needs and characteristics, as well as the severity of acne.
Consulting a dermatologist is always advisable to select an appropriate treatment tailored to
the specific case [25,27].

The Use of Antibiotics in the Treatment of Common Acne
Another therapeutic option for acne treatment is the use of antibiotics. While topical
treatments with gels or creams containing antibiotics have been mentioned, this is not the only
method available. Preparations containing antibiotics, such as clindamycin or erythromycin,
are applied topically to acne-affected skin [28]. These antibiotics work by inhibiting the
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growth of Propionibacterium acnes bacteria, which contribute to inflammation and the
formation of acne lesions. These preparations can be applied to individual skin lesions or to
larger areas affected by acne.
For moderate to severe acne that does not respond to topical treatment, a doctor may
recommend oral antibiotics, such as tetracycline, doxycycline, minocycline, or erythromycin
[28,29]. These antibiotics work by inhibiting the growth of P. acnes bacteria throughout the
body, leading to a reduction in skin inflammation and limiting the occurrence of new acne
lesions. Both topical (e.g., clindamycin) and oral (e.g., doxycycline) antibiotics aim to reduce
the amount of bacteria and counteract inflammation [29].

Normalization of Hormones as a Necessary Condition in Combating Common Acne
Often, the use of topical treatments proves to be insufficient, making hormonal normalization
necessary. Acne can be affected by hormone normalization due to the complex interactions
between acne and the body's hormonal system. Normalizing hormones primarily works to
reduce inflammation [30]. Acne is frequently associated with skin inflammation, which can
be caused by excessive sebum production, pore clogging, bacterial proliferation, and the
body's inflammatory response. This inflammatory state may be related to hormonal
dysregulation because hormones can affect sebum production and inflammatory processes in
the skin. Hormones, especially sex hormones such as testosterone, estrogens, and
progesterone, influence the activity of sebaceous glands in the skin. Excessive activity of
these glands leads to increased sebum secretion, which in turn can contribute to the formation
of comedones, blackheads, and the development of inflammation characteristic of acne.
Normalizing hormone levels may help regulate sebum production and reduce the risk of acne
occurrence [30,31].
A significant role in the development of acne is played by the regulation of sebum production.
Hormones such as testosterone, estrogens, and other sex hormones can influence sebum
production by sebaceous glands in the skin. Excessive sebum production can contribute to
acne formation. In women, the use of contraceptives may be recommended to regulate
hormone levels, particularly when acne is associated with hormonal imbalances. By
normalizing hormones, sebum production can be regulated, thereby reducing acne [31,32].
However, it is important to note that hormone normalization does not always lead to an
immediate resolution of acne. Many factors influence the development of acne, and hormonal
treatment may be just one component of a comprehensive approach to treating this condition.
Therefore, it is always important to consult a dermatologist to establish an appropriate
treatment plan [32].

Topical and oral retinoids as one of the methods of combating common acne
Topical and oral retinoids can also be used. Retinoids are a group of medications derived from
vitamin A, widely used in the treatment of common acne. They can be administered both
topically (on the skin) and orally (by mouth). Topical retinoids, such as tretinoin, adapalene,
and tazarotene, work by regulating skin keratinization processes. They help unclog skin pores
by exfoliating dead skin cells, reducing the formation of blackheads and whiteheads.
Additionally, topical retinoids reduce skin inflammation by regulating the immune response,
decreasing the number of inflammatory lesions, and reducing redness and swelling. The use
of topical retinoids can lead to a significant improvement in the appearance of the skin in
individuals with common acne [33]. They can reduce the number of blackheads, prevent the
formation of new acne lesions, decrease inflammation, and improve skin texture. However,
topical retinoids can cause side effects such as skin irritation, dryness, peeling, redness, and a
burning sensation. Additionally, they can sensitize the skin to sunlight, so it is important to
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use sunscreen during treatment. Moving on to oral retinoids, such as isotretinoin. They are
effective medications used in the treatment of moderate to severe common acne. They work
by reducing the size of sebaceous glands, thereby reducing sebum production. Additionally,
isotretinoin reduces skin inflammation and decreases the number of P. acnes bacteria. Oral
retinoids, especially isotretinoin, can lead to long-term remission of acne in many patients.
They can significantly reduce the number of acne lesions, prevent the formation of acne scars,
and improve the quality of life for patients. Oral retinoids can cause side effects such as dry
skin, peeling, sensitivity to sunlight, joint and muscle pain, and they can also cause serious
side effects such as liver damage, lipid disorders, or depression. Therefore, treatment with
isotretinoin requires close medical supervision. In both cases, both topical and oral retinoids
can be effective treatment options for common acne, but their use should be carefully
considered and monitored for side effects and tailored to the individual needs and
characteristics of the patient [33,34].

Phototherapy as a Modern Method of Treating Acne
Another non-pharmacological method for treating acne vulgaris is phototherapy. This newer
treatment approach utilizes various types of light, such as blue light, red light, or
combinations of different wavelengths, to reduce the severity of acne and decrease the
number of skin lesions. Blue light, for instance, emits wavelengths capable of destroying
Propionibacterium acnes bacteria, one of the main factors contributing to the development of
acne. Acting as an antibacterial agent, blue light limits bacterial proliferation on the skin and
reduces inflammation. Red light, on the other hand, possesses anti-inflammatory properties
and accelerates the skin healing process [35,36]. By stimulating regenerative processes, red
light helps reduce inflammation and the risk of acne scarring.
Some procedures employ combinations of different types of light, such as blue and red light,
to achieve a synergistic therapeutic effect. The combination of different wavelengths can
more effectively combat bacteria, reduce inflammation, and improve skin condition.
Phototherapy is a relatively safe method, causing no serious side effects, although it may be
somewhat time-consuming and require regular sessions to achieve desired results. It is often
used as a complement to other methods of treating acne vulgaris and can be effective in
individuals with mild to moderate forms of acne. However, the effectiveness of the therapy
may vary depending on individual patient characteristics and the severity of the condition.
Consultation with a dermatologist is recommended to determine an appropriate treatment plan
[37].

Advantages and Disadvantages of Using Hyaluronic Acid in Acne Treatment
Effective treatment for acne can also include hyaluronic acid. Hyaluronic acid is a naturally
occurring substance in the body that serves many functions, including moisturizing the skin,
providing elasticity, and aiding in wound healing. In the context of treating common acne,
hyaluronic acid primarily acts as a moisturizer. Since acne often occurs in dry, irritated skin,
which may be aggravated by the use of antibacterial and anti-inflammatory medications,
hyaluronic acid is effective by attracting and retaining water in the skin, helping to maintain
proper hydration and elasticity [38]. Moisturized skin can better address acne problems and
reduce irritation and flakiness.
Acne often leads to the formation of wounds, scars, and discoloration on the skin. Hyaluronic
acid can accelerate the wound healing process by stimulating the production of collagen and
elastin, which are essential for skin repair and regeneration. Improving the healing process
can reduce the risk of permanent acne scars and minimize the visibility of existing scars.
Additionally, hyaluronic acid may have anti-inflammatory properties that help alleviate the
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inflammatory state of acne-prone skin. By reducing inflammation, it can decrease redness,
swelling, and tenderness associated with acne lesions and prevent the further spread of
inflammation to other areas of the skin.
Although hyaluronic acid does not directly affect sebum production, its moisturizing
properties can help maintain balance in the skin. Moisturized skin may be less prone to
excessive sebum production, which can contribute to reducing the risk of blackhead and
whitehead formation [38,39].

The Impact of Chemical Peels on Acne Treatment
Acne is often associated with excessive skin cell buildup, leading to clogged pores and the
formation of blackheads and whiteheads. Chemical peels utilize chemical substances to gently
exfoliate the skin, removing dead skin cells and revealing a healthier, more radiant layer of
skin. Some chemical agents used in peels, such as salicylic acid, possess soothing and
purifying properties that help remove impurities from the skin pores, thus preventing the
formation of blackheads, a major concern in common acne. Certain chemical peels contain
anti-inflammatory substances, such as mandelic acid or salicylic acid, which can alleviate the
inflammatory condition of the skin associated with acne. Reducing inflammation can decrease
redness, swelling, and discomfort associated with acne lesions.
Regular use of chemical peels can also improve overall skin texture, reducing the visibility of
acne scars and discoloration [40]. By removing dead skin cells and stimulating skin
regeneration, chemical peels help smooth and even out skin tone. Moreover, some chemical
peels, especially those containing glycolic acid or lactic acid, can stimulate collagen
production in the skin. Collagen is essential for maintaining skin elasticity and firmness, so
increased production can help improve the structure and appearance of acne-affected skin.
However, it is important to note that while chemical peels can be effective, they may also
carry the risk of irritation, particularly for individuals with sensitive skin. Therefore, before
commencing chemical peel treatment, consultation with a dermatologist is recommended to
choose the appropriate method and chemical substances suitable for individual needs and the
patient's skin condition [41].

The Use of CO2 Fractional Laser in the Treatment of Common Acne
The CO2 fractional laser is an advanced tool in aesthetic dermatology that can be an effective
solution for the treatment of common acne. This laser operates on the principle of fractional
ablation, which involves the controlled removal of microscopic areas of the skin, thereby
stimulating regenerative and cellular renewal processes [42]. The CO2 fractional laser emits a
laser beam with a wavelength of 10,600 nm, precisely targeting selected areas of the skin and
causing microscopic damage (ablation). This induced skin damage stimulates collagen
production, a structural protein in the skin responsible for its elasticity, firmness, and
smoothness [42].
The skin regeneration process involves the microscopic rebuilding of skin structure,
contributing to the reduction of wrinkles, scars, and other skin irregularities. The CO2
fractional laser can effectively target areas affected by acne-related issues such as blackheads,
nodules, and redness. The microscopic skin damage induced by the laser aids in the
regeneration and overall improvement of acne-prone skin's appearance. Additionally, CO2
fractional laser therapy can help reduce post-acne discoloration and skin redness by
stimulating regenerative processes.
Moreover, by stimulating cell renewal, the CO2 fractional laser contributes to overall skin
rejuvenation, enhancing its texture, elasticity, and complexion. It is important to emphasize
that CO2 fractional laser therapy is an advanced procedure that should be performed by an
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experienced dermatologist. In the treatment of acne, the dermatologist adjusts the parameters
of the procedure individually, considering the patient's needs and specific skin characteristics.
Furthermore, the recovery time after the procedure may vary, and the skin requires special
care following CO2 fractional laser treatment [42,43].

Conclusions
The treatment of common acne is a time-consuming and labor-intensive process. The path to
eliminating skin lesions requires a multidimensional and holistic approach, with the essential
assistance of a dermatologist. Many factors influence the development and severity of acne,
such as genetic predispositions, hormonal factors, diet, lifestyle, and stress. Therefore,
effective acne treatment necessitates an individualized approach that considers these diverse
factors. Therapy should be based on a thorough dermatological diagnosis and take into
account the severity of the disease, type of skin lesions, and individual patient needs.
Antibacterial and anti-inflammatory agents, retinoids, hyaluronic acid, phototherapy, and
chemical peels are just some of the available therapeutic options. In practice, a combination of
different treatment methods is often effective in achieving the best results. It is crucial to
make therapeutic decisions consciously, based on current scientific knowledge and best
clinical practices. Striving for a comprehensive approach that considers both medical and
psychosocial aspects is essential for the effective treatment of common acne.
Simultaneously reducing skin inflammation, regulating sebum production, improving skin
healing, and minimizing scar formation and discoloration can significantly enhance the
quality of life for patients affected by this condition. However, regardless of the chosen
therapeutic method, regular cooperation with a dermatologist and consistent adherence to
therapeutic recommendations are crucial for achieving lasting and satisfactory results in the
treatment of common acne.
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