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Abstract: Er: YAG laser wavelength (2940nm) was used of treatment acne scar to different type. there are many different 
characteristic, which related to the skin layer, such as the stimulated of the skin. The presented article discusses the technical 
aspects of the utilization of the Er: YAG laser, its preferential utilization has been most common in the dermatology areas, as 
well as the possible and side effects and hazards. Below are the photographs of the patients under this study before and after 
Er: YAG acne scar skin resurfacing. All of the patients had mixed trophic acne scar types, which include the boxcar, ice pick, 
and rolling scars, even though, some certain type is predominating, which is why, it is utilized for the classification of 
patients in accordance. The difference in the protocols of treatment in addition to the scales of the evaluation that are utilized 
for the determination of the acne scarring severity in numerous clinical trials have made it difficult comparing the 

effectiveness of the variety of the fractional lasers that exist for treating the acne scars. In addition to that, studies that 
investigate the role of Erbium: YAG laser as the main choice in treating the atrophic acne scars are quite limited. which 
included 12 patient aged 18-25 years with the atrophic facial acne scars with Er: YAG laser. The acne scarring is one of the 
common dermatological conditions, causing cosmetic and psychological problems. 
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1. Introduction of Laser History 

 

In the present day, the role of laser has been used in many fields such as science, medicine, technological 

labs, and checkouts of the supermarket and telephone network. The short form of Light Amplification by 
Stimulated Emission of Radiation is LASER. The laser beam was first discovered by Theodore Maiman in 1960, 

as it pumped with xenon flash lamp [1]. 

 

The laser was a system used to generate a high density, outwardly parallel beam of monochromatic (one 

wavelength) electromagnetic radiation. In 1917, Albert Einstein expected the possibility of stimulated emission. 

Based on the work of Gordon in 1955, Schawlow and Townes developed ruby laser beam emitting shiny red 

light in 1958. This was followed within three years through the development of the carbon dioxide (CO2), argon 

and (Nd: YAG) laser that was still used in medicine[2]. 

 

 
Figure 1. Electromagnetic spectrum 

The laser is considered as "a solution looking for a problem" [3]. The character of lasers can be defined as a 

focused and a source of monochromatic light, and it has a high output that has presented photonics revolution[4]. 
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There are various types of laser wavelength have been expanded over the years with many varieties. There were 

a massive number of photon sources that now represent laser wavelength. The electromagnetic spectrum has 

been depicted in figure (1). The role of laser has been extended in X-ray and UV light from nanometers to the 

wavelength in millimetres. The different specific wavelength lasers have been extended to longer and shorter 

wavelengths, and thus, expanded the spectral coverage[5]. 

 

2. ER: YAG Laser 

 
Erbium laser, which involves an active medium of crystal or glass, depending on its use, is a solid-state 

lasers’ type. The crystal is yttrium aluminium garnet (Y2 AL5012), in addition to the goblet is any phosphate or 

else silicate. E. Snitzer and R. Woodcock created the Er: glass in 1961 at American Optical Company, and the 

material used in this glass is Yttrium aluminium. The Soviet scientists created the Er: YAG in 1975, and either 

phosphate or silicate was used as its material [6]. 

 

Those inventors found out that Er: lasers is able to send out undetectable beam in mid-infrared range of 

electro-magnetic spectrum by placing erbium ions as host crystal in place of the neodymium ions [7]. 

 

 There are two wavelengths, which are obtained by the active medium of the Er laser. The first one is the 

1540 nm in case of the phosphate glass and the second one is the 2940 nm in the case of (Y3AL5012) crystal. 

Thus, here are crucial usages for Erbium laser’s wavelengths. For example, the optical communications, military 

and positions, whereas the other wavelength (2940)nm is used for medical issues. 

 

On the one hand, the Er: laser is similar to ND: YAG laser in the case of that water has been considered as 

the strong absorber meant for the laser light. In addition to that, this operating systems can be either continuous 

wave (CW) or pulsed one[8]. Er: lasers are different from YAG lasers concerning the pumping source that can be 

semiconductor laser, lamp and flash (InGaAS). 

 

Broadly speaking, there are particular properties for the Er: YAG, which are identified as follows:[9,10]. 

 

 Outstanding optical eminence. 

 Elevated effectiveness. 

 Little spreading. 

 Lengthy-wavelength. 

 broad drive range (600-800)nm. 

 Decreased collagen dwindling. 

 Low thermal harm toward the nearby region of the objective. 

 Elevated verge of the laser function. 

 Ablative laser. 

 Little saturation deepness. 

 

Er: glass laser in additional has the following features:[11]. 

 

 Comparatively safe. 

 MPE is more than further lasers. 

 Non-ablative laser. 

 Elevated threshold laser. 

 Full drive range (900-1000)nm. 

 

Skin Anatomy 

 

The skin is the largest body organ, it makes up approximately 15% of the entire adult body weight, it can 

perform numerous important functions, which include protecting from the external chemical, biological, physical 

assailants in addition to preventing excess water loss from body and the impact of the thermo-regulation[12]. 

 

Layers of Skin 
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The skin includes 3 layers as can be seen from figure 2:- 

 

 Epidermis. 

 Dermis. 

 Subcutaneous tissue. 

 

The outmost layer is epidermis which includes certain constellation of keratinocyte cells, functioning to the 

synthesis of the keratin, along thread like protein with the protective roles. The dermis is middle layer, which is 

mainly made up of the fibrillar structural protein, which is referred to as the collagen. Dermis lies on 

subcutaneous tissue, which contains small lobes of the flat cells that have been referred to as the Lipocytes. 

Those layers’ thickness is considerably varying according to the geographical location in a body. Ex: eye lid is 

thinnest epidermal layer. Palm and sole have the thickest epidermal layer [12]. 

 

 
Figure 2. Anatomy of the Skin[13] 

 

Skin Type 

 

The optimal candidates for the laser re-surfacing have fair skin of Fizpatrick type I to type III (Table 1). any 

patient can be a candidate for the laser re-surfacing for laser resurfacing, regardless of skin color. Patient with 

fair skin (type I and III) and with thick, sebaceous skin have higher likelihood of having prolonged erythema 
[14]. 

 

Table 1. Type (I,II,IV, V,VI)[14] 

TypeI TypeII TypeIII TypeIV TypeV TypeVI 

White Skin. 

never tans, 

Always 

burns, 

Fair skin 

Always, tans 

with difficulty. 

Average colour of 

the skin. 

Mild burn in some 

cases, tan nearly 

average. 

Light brown 

colour. 

Seldom burns. 

Tans quite easily 

Brown skin. 

Tans quite 

easily. 

Never 

burns. 

Heavily 

pigmented Black 

skin. 

Tans very easily 

Never burns 

 

Acne Scaring 

 

Acne vulgaris has been considered as a multi-factorial chronic inflammatory skin disorder, which is 

associated with various environmental as well as genetic factors in the portions of sebaceous gland. The clinical 
impact of the disease can drastically vary from a mild comedonal stage to a fulminant impact of the disease. This 

disease commonly affects all categories of aged people, but the people in the adolescent stage are more prone to 

infection [15]. 

 

Scarring is an event that occurs during the impact of abnormal vibrations or the healing stage, which happens 

in the sebaceous hair follicle during the impact of inflammation[16]. Scarring is a deep mark indicating an 

abnormal inflammatory lesion, but it happens commonly in the dermal and hypodermal regions for all 

patients[17]. 

 

Even with the available highly efficient treatment procedures, scarring can commonly occur. Which might be 

prominent and result from a cystic acne type, even though smaller lesions could result in the production of the 
scarring in a few individuals [18]. 
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1-7 Types of Acne Scars 

 

Acne scars may exist in multiple forms like, 

 
A. Superficial macular scars: This type of scar occurs in the regions of the epidermal and superficial 

dermal layer in the form of discolored erythematous macules. They do not undergo any form of 

thickenings in the surface layer of the skin. Additionally, these scars appear to be inflamed and cause 

damage to the skin associated with modified pigmentation skin disorders [14]. 

B. Ice pick scars: These scars usually appear in a cone shape and are considered to be sharp, pointed, 

narrow (>2 mm) range prolonging to the marginal regions of the epithelial tract that continues vertically 

in the regions of dermal and subcutaneous tissue layers. The damaged surface opening does not appear 

more spacious than the funnel-shaped infundibulum as the ice pick scars elongate from the surface layer 

to its extreme possible spot[19, 20] as represented in Figure (3). 

 

 
Figure 2. Type acne scar 

 

 

 
Figure 3. Type acne scars 
 

C. Rolling Scars: This type of scar appears in a wavy fashion, which commonly occurs in the regions of 

dermal and epidermal regions of the skin. These scars appear in a wide diameter ranging from more than 

4 to 5 mm. Anchoring fibrils in the form of collagen VII molecules usually look abnormal in the dermal-

epidermal linkage directing to the rolling or swelling appears in the skin layer [21,22] as represented in 

Figure (2,3). 

D. Boxcar Scars (Chickenpox Scar-like): These scars appear in the form of depressions like round 

continued to oval in shape associated with a pointed vertical edge, which looks similar to scars appearing 
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during varicella infections. These scars look more exhaustive than the ice pick scars at the dermal layer 

of the skin but clinically does not taper to a deep portion inside the skin layer. Hence, they might exist in 

various forms comprising shallow range (0.1mm-0.5mm) or deep-tapered (˃0.50mm) or most commonly 

exist in diameter of 1.5 to 4 mm [21,22] as represented in Figure (2,3). 

E. Hypertrophic Scars: These scars appear like other tissues formed, but they are restricted within the 
marginal layer of the damaged region. These are considered to be most prevalent during the initial 

period, and there may be an existence of remission occurring spontaneously in the event of post-injury in 

figure (2,3) [23]. 

F. Keloids: Keloids commonly protrude from the original injured regions with the overgrowth of tissues 

that lead to the deposition of excess collagen VII molecules in marginal layers of dermal-epidermal 

regions of the skin. These keloids usually appear on the shoulders, ears, back and chest in various sizes 

and might be infectious even after wound healing. The scars which appear due to these keloids might not 

disappear for a long duration or even lifetime. These keloids are not gender-specific, but it is less 

commonly visualized in the young aged and old aged people. There might be an influence of genetic 

inheritance, symbolizing both dominant and recessive characters in autosomal mode in figure (2,3) [24]. 

 

3. Dissuasion 

 

Now days of skin rejuvenation can be defined as one of the significant elements of the area of the cosmetic 

surgery. This study done in researches Uite, Medicine College, Kufa Univ. The objective of the skin resurfacing 

is removing the damaged upper dermis and epidermis and promoting the formation of new, undamaged dermis 

and epidermis and resurfacing skin through the removal of skin scar shoulders and creating a new smooth skin 

surface. The optimal skin resurfacing approach is an approach which has the ability of accurately removing the 

abnormal dermis and epidermis as well as precisely determining the depth. Reliability and safety are significant 

criteria as well in the case of comparing various skin remodeling methods. Acne scarring is one of the most 

common dermatologic conditions, causing cosmetic and psychological issues. There have been numerous 

modalities proposed for the treatment of the acne scars; which include the surgical methods (punch excision, 

subcision and punch graft), methods of resurfacing (such as ablative laser treatment, dermabrasion and chemical 
peeling), autologous fat transfer, non – ablative laser treatments, and dermal filler injections. None-the-less, acne 

scars remain one of the most prominent therapeutic challenges for the dermatologists. 
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