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ABSTRACT 
Acne is a complex condition affecting the pilosebaceous unit. It is one of the most often treated 

dermatological conditions. It affects 85 percent of people aged 12 to 24. It typically begins 

throughout puberty and is more prevalent in males than females. Even in their fourth decade of life, 

many adults are troubled by acne, but it affects more women than males. Although numerous 

therapeutic techniques for acne have been documented, it is difficult to treat acne with minimum side 

effects. We treated a patient with acne vulgaris in this report utilizing long-pulsed neodymium: 

yttrium-aluminum-garnet (Nd:YAG) lasers at a wavelength of 1,064 nm. After two sessions of long-

pulsed 1,064-nm Nd:YAG laser treatment, the patient achieved virtually complete remission with no 

significant side effects or recurrence during a six-month period. We propose that a long-pulsed 1,064-

nm Nd:YAG laser can be utilized efficiently and safely in Asian patients to treat inflammatory 

lesions of the skin, notably acne vulgaris. 
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1. INTRODUCTION 
Acne vulgaris is one of the most common chronic skin diseases of pilosebaceous units with 

multifactorial pathogenesis. Acne development is commonly associated with excessive follicular 

keratinization, leading to follicular plugs (comedones), androgen related hyperplasia of the sebaceous 

glands and increased sebum, colonization with Propionibacterium acnes and inflammatory response. 

Clinically it can be classified as inflammatory and non-inflammatory acne. In non-inflammatory acne, 

comedones can be observed, while inflammatory acne is associated with papules, pustules and 

nodulocystic lesions causing atrophic or hypertrophic scars [1]. The most affected areas with the 

greatest number of sebaceous glands are the face, neck and upper torso.  

Acne is most prevalent among adolescents and young adults, affecting approximately 80% of people 

between 11–30 years of age, however it is also present in children and adults [2-3].  

Due to the large impact on quality of life, acne is no longer regarded simply as a physiological 

condition or a cosmetic problem. There is a great need for safe and effective treatments of acne. Large 

numbers of local and systemic therapies are available for acne treatments. Common oral or topical 

retinoids, antibiotics or keratolytics are used but are inconvenient, and side effects caused by these 

conventional therapies prompted a search for more acceptable treatments.  

An increase in research regarding effective acne treatments with different light sources, including laser 

source treatment, has been detected recently [4]. Although, there are numerous studies describing the 

efficacy of 1064 nm Nd:YAG lasers for the treatment of acne scars [5-6], there is little known about 

their efficacy against acne infection treatment [7].  

In this paper, four cases of successful treatment of acne vulgaris with long-pulsed 1064 nm Nd:YAG 

laser have been reported. 

 

2. TREATMENT OF ACNE 
Different treatments exist for acne. These include alpha hydroxy acid, antibiotics, anti-androgen 

medications, antiseborrheic medications, benzoyl peroxide, hormonal treatments, azelaic acid,  

keratolytic soaps, nicotinamide, retinoids, and salicylic acid. Gollnick discussed different modalities 

for acne vulgaris treatment according to its severityTable (1) [1]. 

2.1. Diet 
A diet low in simple sugars is recommended as a method of improving acne. As of 2014, evidence is 

insufficient to recommend milk restriction for this purpose [3]. 

2.2.Medications 

a) Benzoyl peroxide 

Benzoyl peroxide (BPO) is a first-line treatment for mild and moderate acne due to its effectiveness 

and fewer side-effects. In the skin follicle, benzoyl peroxide kills P. acnes by oxidizing its proteins 
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through the formation of oxygen free radicals and benzoic acid. These free radicals interfere with the 

bacterium's metabolism and ability to make proteins. Also, benzoyl peroxide is effective at breaking 

down comedones and inhibiting inflammation. Benzoyl peroxide may be paired with a topical 

antibiotic or retinoid such as benzoyl peroxide/clindamycin and benzoyl peroxide/adapalene, 

respectively [4]. 

b) Retinoids 
Retinoids are medications that reduce inflammation, normalize the follicle cell life cycle, and inhibit 

production of sebum. They are structurally related to vitamin A. Retinoids influence the cell life 

cycle in the follicle lining. This prevent the accumulation of skin cells within the hair follicle that 

can create a blockage. They are a first-line acne treatment, especially for people with dark-colored 

skin, and are known to cause rapid improvement of postinflammatory hyperpigmentation [5]. 

c) Antibiotics 
Antibiotics are applied topical to the skin or taken orally to treat acne. They work through their 

antimicrobial activity against P. acnes and their ability to reduce inflammation. Antibiotics are 

becoming less effective with the widespread use for acne and an increased antibiotic-resistant P. 

acnes, especially macrolide antibiotics like topical erythromycin [5]. 

d) Hormonal agents 
In women, acne can be improved with the use of any combined contraceptive pill. These decrease 

the production of androgen hormones by the ovaries, leading to lower skin production of sebum, and  

reduce acne severity. Combinations containing third- or fourth-generation progestins such as 

desogestrel, and norgestimate are more effective[6]. 

e) Azelaic acid 

Azelaic acid has been shown to be effective for mild to moderate acne when applied topically at a 

20% concentration. It is necessary to be applied twice daily for six months. It is as effective as 

topical benzoyl peroxide 5%, erythromycin 2% and isotretinoin 0.05%. Azelaic acid is thought to be 

an effective treatment due to its ability to reduce accumulation of skin cell in the follicle, and its 

antibacterial and anti-inflammatory properties [7]. 

f) Salicylic acid 

Salicylic acid is a topically applied beta-hydroxy acid that stops bacteria from reproducing and has 

keratolytic properties. It opens obstructed skin pores and increase shedding of epithelial skin cells. 

Salicylic acid is known to be less effective than retinoid therapy [8]. 

g) Other medications 

Topical and oral preparations of zinc have been proposed as effective treatments for acne. The 

purported efficacy of zinc is attributed to its capacity to reduce inflammation and sebum production 

and inhibit P. acnes. Gastrointestinal side effects associated with oral zinc may limit its use [9]. 

h) Combination therapy 

Frequently used combinations include the following: antibiotic and benzoyl peroxide, antibiotic and 

topical retinoid, or topical retinoid and benzoyl peroxide. The pairing of benzoyl peroxide with a 

retinoid is preferred over the combination of a topical antibiotic with a retinoid since both regimens 

are effective but benzoyl peroxide does not lead to antibiotic resistance [10]. 

2.3. Procedures for acne treatment 

Comedo extraction t is recommended for comedones that do not improve with standard treatment. 

Another procedure for immediate relief is injection of a corticosteroid into an inflamed acne comedo. 

Electrocautery and electrofulguration have also been reported as effectivetreatments for 

comedones[11]. 

2.4. Devices for Acne Treatment 
a) RadiofrequencyDevices 

Fractional radiofrequency treatment with insulated microneedles targeting the middermis has shown 

promise in treating inflammatory acne lesions. Side effects include pinpoint bleeding at the sites of 

treatment, pain, and redness. Radiofrequency treatments do not cause hyperpigmentation (no 

epidermal heating), and thus may be a viable option for patients with darker skin types [12]. 

b) Light therapy 
Light therapy involves delivering specific wavelengths of light to an area of skin affected by acne. 

Both regular and laser light have been used. Light- and laser-based treatment options have become 

established as an alternative to traditional topical and oral medications [13].  

c) Lasers for Acne Treatment: 

Pulsed-dye lasers (PDL) cause selective photothermolysis of dilated blood vessels within acne 

lesions. While there is no direct effect on P. acnes or sebum production, the soluble factor 

transforming growth factor (TGF)-β (a cytokine involved in wound healing) is up-regulated after 

non-ablative PDL therapy. TGF-β mediate an anti-inflammatory effect that manifests as a global 
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improvement in acne appearance rather than limited to the treated site. The lack of high-quality 

controlled trials has made it difficult to interpret conflicting reports of PDL efficacy [14]. 

The 1,450 nm diode laser was shown to damage sebaceous glands. Photothermolysis at the level of 

the sebaceous gland and alteration in follicular hyperkeratinization may play a role. A split -back 

randomized controlled trial showed significant decrease in acne lesion counts compared with control 

sites. In follow-up studies, most of the patients were concomitantly receiving either an oral or topical 

acne regimen during the laser treatment [15].  

3. TREATMENT OF ACNE SCARS 
Treatment of acne scarring remain a challenge for both patients and dermatologists. Each type of 

scar has a different structure which needing a personalized approach. The selection of an approach to 

treatment is based upon factors such as the type and degree of acne scarring, patient preference, side 

effects, cost, and treatment availability. A multimodality approach for scar treatment is usually 

necessary to achieve the best cosmetic results [16]. 

3.1. Chemical peeling: 

By chemical peeling we mean applying chemicals to the skin to destroy the outer damaged layers 

and accelerate the repair process [17]. 

a)Glycolic Acid: 

 Glycolic acid is an alpha-hydroxy acid, soluble in alcohol, derived from fruit and milk sugars. 

Glycolic acid acts by thinning the stratum corneum, promoting epidermolysis and dispersing basal 

layer melanin. It increases dermal hyaluronic acid and collagen gene expression by increasing 

secretion of IL-6 [18]. 

b): Trichloroacetic Acid: 

The use of trichloroacetic acid (TCA) as a peeling agent was first described by P.G. Unna, a German 

dermatologist, in 1882.  Application of TCA to the skin causes denaturation of protein, the so -called 

keratocoagulation, resulting in a readily observed white frost. For the purposes of chemical peeling, 

it is mixed with 100 mL of distilled water to create the desired concentration [19]. 

c: Salicylic Acid: 

Salicylic acid is one of the best peeling agents for the treatment of acne scars. It is a beta hydroxy 

acid agent which eliminate intercellular lipids that are linked to the cornified envelope surrounding 

cornified epithelioid cells. The most effective concentration for acne scars is 30% in multiple 

sessions, 3–5 times, every 3-4 weeks [20]. 

They are believed to work in at least four different ways, including the following: reducing 

inflammation, killing P. acnes, hormonal manipulation, and normalizing skin cell shedding and 

sebum production in the pore to prevent blockage. Commonly used treatments include topical 

therapies such as antibiotics, benzoyl peroxide, retinoids, and systemic agents including antibiotics, 

hormonal agents, and oral retinoids [21]. 

 

 

Table (1): Showing acne treatment algorithm [1]. 

Severe Moderate Mild 
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Nodular 

Papular/ 

pustular 

Papular/ 

Pustular 
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Oral antibiotic + 
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BPO 
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High dose oral 

antibiotic + topical 
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alt.oral antibiotic + 
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BPA/Azelaic acid. 

Alt. oral antibiotic 

+alt. topical retinoid 

+/- BPO 

Alternative topical 

antimicrobial agent + 

alt. topical retinoid 

or azelaic acid 

Azelaic  
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salicylic 

acid 
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High dose oral anti-

androgen + topical 
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Oral antiandrogen + 
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retinoid/Azelaic acid 
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4. LASERS FOR POST ACNE SCARS 

4.1 Basics of laser 

A laser is a device that emits light through a process of optical amplification based on the stimulated 

emission of electromagnetic radiation. The term "laser" originated as an acronym for "light 

amplification by stimulated emission of radiation", The first laser was built in 1960 [22]. 

Laser is an effective treatment for post acne scars, and it is more promising to use than other 

modalities. Different types of laser, including non-ablative and ablative lasers, are very useful. The 

mechanism concerns stimulating the fibroblasts to replace lost dermal components of the collagen and 

elastin, in order to fill and full scar defect [23]. 

 

4.2. Ablative lasers 

Ablative lasers can stimulate profound dermal remodeling, 

but require significant downtime and the associated side effects include persistent erythema, edema, 

oozing, and crusting [24]. 

4.3. Nonablative lasers 

Nonablative laser systems are also used to treat atrophic acne scars. They emit wavelengths in the 

visible or in the infrared (IR) range, resulting in stimulation of type I and III collagen and elastic fibers 

[25]. 

4.4. Pulsed Dye Laser 

The use of pulsed dye laser (PDL) has provided good results in the treatment of hypertrophic/ keloidal 

scars over the last 10years.Several studies have been conducted to investigate how the PDL works on 

hypertrophic/ keloidal scars. They have revealed that PDL minimize the number and proliferation of 

fibroblasts and collagen fibers appear looser and less coarse [26]. 

4.5. 1064 nm Nd:YAG laser: 

Nd:YAG Lasers generally produce an infra-red laser (1064 nm), It works primarily by heating the 

water molecules in the treatment area.When used at low power, infra-red lasers are used to stimulate 

cells by heating them up, but not enough to kill them. When used at high power, infra-red lasers can 

destroy (ablate) the target tissue very quickly.Ablative laser therapy with Nd:YAG Lasers is a popular 

technique to resurface the skin and treat scars by removing scar tissue, Infra-red lasers like Nd:YAG 

can be quite effective in penetrating deeper into skin and tissue at repairing deep scars [27].    

a) Role of 1064 nm Nd:YAG laser in post acne scar: 

Among the nonablative lasers most commonly used are the 1320- and 1064-nm neodymium-doped 

yttrium aluminum garnet (Nd:YAG) and the 1.450-nm diode lasers. The 1.320-nm Nd:YAG laser cools 

the surface of the epidermis while penetrating into the deeper layers of the skin with infrared 

wavelengths. These wavelengths target the underlying water and collagen without disrupting the 

epidermis [28]. 

 In Q-switched mode, Nd:YAG produces 2 wavelengths, one in the infrared range (1064 nm) and a 

second beam of 532 nm wavelength which is useful for superficial skin lesions. Q-switching refers to 

thetechnique of making the laser produce a high intensity beam in very short pulses [29]. 
Neodynium YAG laser works by emitting a wavelength of high energy light, which when focused on a 

certain skin condition will create heat and destroy diseased cells [30]. 

Nd:YAG lasers target water in the dermis to stimulate collagen synthesis showed modest efficacy after 

3 to 6 treatments in improvement of  atrophic and acne scarring [31]. 

The 1064-nm Nd:YAG laser penetrates more deeply into the dermis and exhibits a greater extent of 

absorption by oxyhemoglobin and melanin. There are several varieties of 1064-nm Nd:YAG lasers, 

including the long-pulsed, short-pulsed, and Q-switch lasers. In general, clinical outcomes for atrophic 

scars range between 20% and 30% mean improvement; but recovery and adverse effects are favorable 

compared with ablative systems [32].  

The Q-switched Nd:YAG (1064 nm) laser is characterized by very short pulse width, which produces 

dermal changes mainly by the photomechanical effect of laser beam; moreover, the Q-switched laser 

has less water absorption and lower scattering, which results in a relatively deeper dermal 

penetration[33]. 

Topical retinoid +/- BPO Topical retinoid 
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Also because1064 nm neodymium-yttrium-aluminum-garnet (Nd:YAG) laser reaches more deeply than 

many of other lasers, it is increasingly being used to treat deep vascular diseases such as hypertrophic 

scars [27]and keloids It has been suggested that it acts by suppressing neovascularization in these 

pathological scars, which are characterized by vessel overgrowth that results in nerve fibers and 

collagen in the reticular layer of the dermis [34]. 

The low side effects of these non-ablative systems including local erythema, edema, vesiculation or 

herpes simplex reactivation and in some rare cases a post inflammatory hyperpigmentation, 

compensate for their reduced clinical efficacy [35]. 

Several factors contribute to the fact that uniform laser parameters in clinical practice do not exist. 

While several clinical and histologic studies have been reported in the medical literature, varying styles 

of laser practice between dermatologists affect end clinical results. In addition to the laser parameters 

chosen, for example, clinical effect is also influenced by the number of laser passes delivered, the 

degree of pulse or scan overlap, the complete/incomplete removal of partially desiccated tissue 

between each laser pass, preoperative preparation, and postoperative wound care[36]. 

b) Side effects of neodynium YAG laser treatment [37]: 

Side effects from Nd:YAG laser treatment are usually minor and may include: 

Pain during treatment (reduced by contact cooling and if necessary, topical anaesthetic).Redness, 

swelling and itching immediately after the procedure that may last a few days after treatment.Rarely, 

skin pigment may absorb too much light energy and blistering can occur (this settles by itself).Changes 

in skin pigmentation. Sometimes the pigment cells (melanocytes) can be damaged, leaving darker 

(hyperpigmentation) or paler (hypopigmentation) patches of skin. Generally, cosmetic lasers will work 

better on people with lighter rather than darker skin tones.Bruising affects up to 10% of patients. It 

usually fades on its own.Bacterial infection, Active infections of any kind (fungal, bacterial, or viral) 

are relative contraindications to the laser, and should be treated properly before the laser session. 

Inflammatory skin disorders on the area to be treated, like eczema or psoriasis, are not to be submitted 

to the procedure until their complete resolution. Patients with inflammatory skin diseases that have 

Köebner phenomenon (lichen planus, psoriasis, perforating dermatosis, vitiligo, etc), even outside the 

area to be treated, shall be well informed of this possibility. 
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