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Abstract  

Background: Acne scarring is one of the most chronic acne outcomes that can cause substantial psychosocial 

impairment. Objectives: This review article aims to demonstrate various treatment options for atrophic acne 

scarring. Conclusions: Atrophic post-acne scarring is a challenging problem without established guidelines for 

treatment so multimodal techniques can be helpful. 
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Introduction   

 Inflammation, increased sebum production, changed 

microbial ecology, and aberrant keratinization are 

some of the variables that contribute to acne vulgaris, 

an inflammatory skin disorder that mostly affects 

teenagers [1].  

Damage to the skin that occurs during the healing 

process of severe acne can lead to scarring. The 

degree to which collagen is lost or acquired 

determines whether a scar is atrophic or hypertrophic. 

Atrophic scars, caused by collagen loss, are the most 

common kind of acne scar, whereas hypertrophic 

scars and keloids are seen in a smaller percentage of 

cases [2]. 

Acne scars, especially attrophic ones, are a persistent 

and widespread consequence of the condition that 

impacts a large portion of the global population and 

has the potential to impair one's self-esteem, social 

life, and physical health. Atrophic acne scarring may 

be effectively treated using a range of techniques, 

including as micro-needling, chemical peeling, 

radiofrequency, dermabrasion, laser resurfacing, 

punch procedures, and soft-tissue augmentation [3]. 

We want to help dermatologists and other healthcare 

providers reduce the psychological and physiological 

implications of acne scarring by researching the 

numerous treatments that are available.  

Microneedling, platelet-rich plasma (PRP), and non-

cross-linked hyaluronic acid are some of the available 

therapies for acne scarring that have been examined 

in this extensive review research.The vulgaris acne  

 The pilosebaceous unit is involved in the chronic 

inflammatory skin disorder known as acne vulgaris. 

It mostly affects the face, but it may also affect the 

upper arms, chest, and back. The condition appears 

with papules, pustules, and nodules [4]. 

Anxiety, despair, and poor self-esteem are some of 

the psychological effects of acne vulgaris, one of the 

most prevalent skin illnesses, which impacts 85–90% 

of teenagers and may last into adulthood [5]. A 

research conducted in Egypt found that 54.2% of 

secondary school pupils suffer from acne vulgaris 

[6].  

The origins of disease   

Increased cutaneous sebum production, androgenic-

induced sebaceous gland hyperplasia, increased 

keratinocyte desquamation, the presence of specific 

strains of Cutibacterium acnes (formerly known as 

Propionibacterium acnes), and infiltration of 

inflammatory cells are all factors in the complex and 

multifactorial pathogenesis of acne vulgaris [8]. 

Table 1  

 

Table (1) Important pathophysiological variables in the development of acne. 

 

 Factors  Pathophysiological role 

1. Role of hormones In addition to changing the function of sebaceous glands, androgens 

increase sebum production and sebaceous gland development by 

inducing the keratinization of follicular corneocytes [9]. By 

increasing androgen synthesis and converting testosterone to 

dihydrotestosterone (DHT), insulin-like growth factor-1 (IGF-1) is 

an important player in the onset of acne [10]. 

2. Role of sebum Reduced free fatty acids (FFAs), increased pro-inflammatory lipids, 

and hyperkeratinization are all results of alterations in sebum 

composition [11]. 

3. Follicular 

cornification and 

comedone formation 

Follicle impaction, distention, and comedone development are 

caused by androgen stimulation and sebum irritants such as squalene 

and squalene oxide, which induce an overabundance of ductal 

corneocytes [12]. 

4. Cutibacterium 

acnes and inflammation 

The lipase enzymes encoded by Cutibacterium acnes degrade sebum 

lipids, leading to the production of inflammatory comedogenic and 

chemotactic FFAs [13]. 
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Clinical picture 

Acne is a polymorphic disorder that mostly impacts 

the areas with a high concentration of sebaceous 

glands that are sensitive to hormones, such as the 

face, neck, chest, upper back, and upper arms [4].  

Acne lesions may be either non-inflammatory or 

inflammatory. Comedones are non-inflammatory 

lesions that can take two forms: open comedones, 

which look like papules with a dilated follicular 

orifice in the center and contain keratotic material in 

shades of grey, brown, or black; and closed 

comedones, which develop when keratin and sebum 

block the pilosebaceous orifice under the skin, and 

seem like smooth, dome-shaped papules of skin-

colored, white, grey, or skin-colored comedones. 

Nodulocystic acne is characterized by the presence of 

tiny red papules, pustules that may merge to become 

nodules, and cysts [4]. 

Treatment for acne 

Reducing the intensity and frequency of acne lesions 

should be the primary targets of any treatment plan 

for acne vulgaris. Treatment options are based on a 

number of factors, including acne severity, patient 

age, therapeutic preferences, and response to 

previous treatments. [14] These suggestions have 

been put out by the AAD, or American Academy of 

Dermatology. Figure 1 

Scars from acne 

Scarring from acne is a long-term effect that may 

have a significant impact on a person's mental and 

social health. Feelings of embarrassment, poor self-

esteem, anxiety, and despair are common among acne 

scar sufferers, who may also worry that their looks 

will get in the way of their success in school, in their 

relationships at work, and in their chances of landing 

a job in the future [15]. 

The actual prevalence of acne scarring is likely 

unknown due to the paucity of epidemiologic data on 

the topic. Male gender, a positive family history of 

acne, and the severity of acne were identified as risk 

factors for acne scars, which impacted 47% of acne 

patients [16]. Scarring was higher in patients with 

severe inflammatory acne (3.4 to 6.8 times higher) 

compared to less severe acne patients [17]. 

Mechanism of Injury  

Typically, a periifollicular abscess will heal without 

scarring within 7 to 10 days after an inflammatory 

lesion bursts through the infra-infundibular section of 

the follicle. Inadequate encapsulation may lead to 

further rupture and fistulous tracts, but encapsulation 

from the epidermis and appendageal structures helps 

to confine the inflammatory reaction. Extensive 

inflammation damages subcutaneous fat and leaves 

behind extensive scars, in addition to damaging the 

hair follicle [18]. 

The inflammatory response and tissue damage will 

initiate the three-stage wound-healing process, a 

complicated biological mechanism:

 
Fig.(1)Managing acne according to the AAD's guidelines [19] . 
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1. Inflammation 

Dermal When an injury occurs, a chain reaction 

begins that involves the activation of the coagulation 

cascade, the release of cytokines, the promotion of 

chemotaxis between neutrophils and macrophages, 

and the stimulation of other immune cells to prepare 

for the creation of granulation tissue [20]. 

2. The creation of granulation tissue 

Within three to six weeks, the healing process 

progresses from inflammation to proliferation. When 

monocytes differentiate into macrophages, they 

release growth factors that encourage the migration 

and proliferation of fibroblasts [2]. 

3.Matrices remodeling  

Impure scars undergo a process of maturation 

following wound healing that is regulated by 

substances such as matrix metalloproteinases 

(MMPs), transforming growth factor-β (TGF-β), 

basic fibroblast growth factor (bFGF), and epidermal 

growth factor (EGF), which are produced by 

fibroblasts and keratinocytes, respectively. 

Inadequate responses cause decreased collagen factor 

deposition and atrophic scars, while hypertrophic 

scars are the consequence of too aggressive healing 

processes [21]. 

Categorization of acne scars 

Scars may be characterized as either atrophic or 

hypertrophic depending on whether collagen is being 

lost or grown. While some individuals may have 

hypertrophic scarring or keloids, the vast majority of 

acne scar sufferers will develop atrophic scars [2]. 

Scarring from acne, especially hypertrophic scars, is 

unusual for acne patients generally but is more 

common in men with severe papular-pustular or 

nodular acne, especially on the back and shoulders 

[22]. Acne scars are often classified using a method 

that takes both clinical and histological factors into 

account. Ice pick, boxcar, and rolling scars are the 

three main types of atrophying acne scars that are 

distinguished by their breadth, depth, and three-

dimensional structure. Out of all the atrophic scars, 

ice pick scars make up 60%–70%, boxcar scars 20%–

30%, and rolling scars 15%–25% [23]. Figure 2 

 

 
Fig.(2) Types of acne scars [24]. 

 

Grading of acne scars 

Sometimes Differentiation becomes challenging 

when all three forms of atrophic scars manifest in a 

single patient. This has led to a plethora of writers 

proposing various scales and categories. Prior to their 

quantitative scale[26], Goodman and Baron created a 

qualitative one [25]. In order to measure acne 

scarring severity, Dreno et al.[27] created the ECCA 

scale. Based on their clinical appearance and 

connection to the surrounding skin, Kadunc et al. 

offered an additional categorization that divides acne 

scars into three types: elevated, dystrophic, and 

depressed. More than that, there are requirements for 

things like color, consistency, shape, and meltability 

[28].Various methods for addressing atrophic acne 

scars 

Although there aren't any hard and fast rules for 

dealing with acne scars, there are a number of 

surgical and medicinal procedures that may 

considerably enhance the result. The scar's size, kind, 

and severity will be the primary factors in 

determining its treatment. Treatment for acne scars 

should be individualised based on the patient's age, 

skin type, desired outcomes, and way of life [29]. 

Acne scars may be better treated with a multimodal 

approach. It is possible to do resurfacing, lifting, 

excisions, and filling all at the same time or in a 

certain order [30]. Figure 3 
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Fig. (3) Treatment options for different types of atrophic scars [31]. 

 

 Resurfacing: The process of resurfacing involves 

peeling down the skin's layers one by one. 

Common methods for addressing acne scars 

include chemical peels, dermabrasion, micro-

needling, and laser resurfacing [29].  

 Facial rejuvenation procedures that use 

mechanical ablation to remove damaged skin and 

encourage re-epithelialization include 

dermabrasion and microdermabrasion, 

respectively, with dermabrasion removing the 

whole epidermis and microdermabrasion 

removing only the top layer of skin [32]. 

 The microneedling technique is a low-cost 

alternative to traditional acne scar treatments. It 

works by puncturing the skin, which breaks 

capillaries and triggers the release of growth 

factors and the infiltration of fibroblasts. By 

puncturing the basement membrane with tiny 

needles, keratinocytes are exposed to dermal 

collagen, which in turn stimulates their growth. 

After three or four weeks of microneedling, you 

should start to see an improvement in the skin's 

condition, and that improvement should last for 

months [33]. 

Microneedling is useful for increasing the 

efficacy of topical medications because it 

enhances drug transport to the deeper dermis and 

epidermis by avoiding the stratum corneum [35]. 

 To remove the outer layers of injured skin and 

hasten the healing process, a procedure known as 

chemical peeling is used [36]. minor to medium-

depth peels, including those including TCA (20–

35%), alpha hydroxy acids, salicylic acid, and 

Jessener's solution, may be beneficial for minor 

acne lesions and shallow atrophic acne scars [2].  

A technique called chemical reconstruction 

trichloroacetic acid (TCA) (also known as the 

CROSS technique) can be used to treat icepick 

scars. It involves using a fine wooden toothpick 

to apply 65 to 100% TCA to the bottom of the 

scars, which will cause them to turn white. The 

high concentrations of TCA cause coagulative 

necrosis of the epidermis, which in turn 

improves scar appearance by increasing collagen 

formation during wound healing [37]. 

 Fractional laser resurfacing, nonablative lasers, 

and conventional ablative lasers are the three 

main categories of lasers. In terms of side 

effects, recovery time, and effectiveness on the 

three distinct kinds of atrophic acne scars, these 

laser treatments vary widely [38]. 

When it comes to treating acne scars, the gold 

standard is ablative lasers like CO2 10,600-nm 

and Er: YAG 2,940-nm. They penetrate the skin's 

aqueous layers, damaging the dermis and 

epidermis while simultaneously stimulating 

collagen production [38]. 

Treatments for acne scars and face rhytides using 

nonablative skin remodeling systems are gaining 

popularity due to the decreased risk of side 

effects and postoperative care needed with these 

procedures. A safe alternative to ablative 

technology was developed for selective photo-

thermolysis to the dermis, neocollagenesis, and 

remodeling of scarred skin using long-pulse 

infrared (1.450 nm diode, 1320 and 1064 nm 

neodymium-doped yttrium aluminum garnet 
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(Nd: YAG), and 1540 nm erbium glass) [39].  

The advantages of both traditional ablative 

resurfacing and fractional laser resurfacing are 

combined in this procedure [40]. 

 A specialized needle, often 18 gauge, with the 

lumen or core stamped shut, is inserted 

percutaneously into the dermis and subcutaneous 

tissue during subcision to remove fibrotic scar 

bands. This procedure is similar to a "mini-

scalpel." Neocollagenesis, which helps to elevate 

and smooth the surface contour, may take place 

underneath a tethered scar, which this approach 

"releases" [41]. 

 For severe boxcar and icepick scars, punch 

excision is a viable treatment option. This 

technique involves using a punch biopsy 

equipment to remove deep atrophic scar tissue 

up to the level of subcutaneous fat. The wound is 

then sutured shut. To reduce excessive traction in 

the skin, it is recommended to leave at least 4 to 

5 mm of space between scars. Alternatively, a 4-

week interval between procedures may be used 

to avoid these undesirable cosmetic 

consequences. This technique does leave a new 

scar, however it is usually less noticeable 

compared to the deep atrophic scar that was there 

before [42]. 

 Punch elevation: Whether boxcar scars are minor 

or deep, punch elevation will help. This 

technique integrates grafting with punch 

excision. After the scar is removed to the 

subcutaneous fat using a punch biopsy 

instrument, the tissue is pulled slightly above the 

skin's surface and fastened with sutures or steri-

strips [42]. Results may be improved by a 

resurfacing treatment done 4 to 6 weeks after the 

punch excision or punch elevation [43]. 

 Transplanting fat: Due to its low cost, ease of 

sourcing, and lack of toxicity, fat is practically 

ideal as an augmentation material [44].  

 Different substances that enhance the appearance 

of tissues: we may use fillers in two ways to cure 

acne scars. The first is to inject them beneath 

specific scars, which will make them disappear 

right away. Secondly, injectable volumizing 

fillers such calcium hydroxylapatite or poly-L 

lactic acid (PLLA) might be used if deep tissue 

atrophy or skin laxity worsen the visibility of 

acne scars. One theory is that injectable 

poly(lactic acid) (PLLA) stimulates endogenous 

fibroblast and, eventually, collagen synthesis 

[45]. PLLA is a biocompatible and 

biodegradable synthetic polymer.  

 Hyaluronic acid: After a long list of unsuccessful 

tissue augmentation methods, hyaluronic acid 

has emerged as the preferred material [2]. 

Rooster combs, bacterial production, and animal 

or human sources are among the many possible 

places to get HA [46].  

The structural function of the high molecular 

weight hyaluronic acid (HMWHA) molecule is 

provided by its ability to bind water at a rate of 

10 to 10,000 times its weight [47]. It may fill the 

gap, absorb shock, and lubricate when fully 

hydrated because of its osmotically active 

properties [48]. 

Hydrophilic, long-chain HA with a high 

molecular weight is involved in wound healing. 

Thanks to its ability to draw water, HA has 

unique elastic and cushioning capabilities. It also 

creates a porous scaffolding network, which 

enables cells and proteins needed for wound 

healing to diffuse selectively [49]. 

Low molecular weight HA (LMWHA) chains, 

which may form during degradation of HMWHA 

chains, can promote inflammation. The 

activation of endogenous signaling pathways by 

these fragments causes inflammatory cytokines 

to be produced, as well as angiogenesis, tissue 

remodeling, and the activation and maturation of 

dendritic cells [48].  

 One therapy option is platelet-rich plasma (PRP), 

which utilizes a patient's own concentrated 

platelets in plasma to speed up the healing 

process of wounds. The hypothesis is that the 

signaling proteins, growth factors, chemokines, 

and cytokines released by platelet-rich plasma 

promote cell differentiation and proliferation. 

There are more than 20 growth factors found in 

platelets, and when activated, they release 

signaling molecules like transforming growth 

factor (TGF), platelet-derived growth factor 

(PDGF), epidermal growth factor (EGF), 

vascular endothelial growth factor (VEGF), 

insulin-like growth factor (IGF), and interleukin-

1 (IL-1). Nevertheless, further studies are 

required to comprehend the workings of PRP 

[50]. 

Several medical conditions, such as tendon 

damage, chronic ulcers, and alopecia, have made 

use of this concentrate because of the growth 

factors it contains, which promote tissue 

remodeling, attract macrophages, increase 

collagen synthesis, and encourage tissue 

regeneration [51]. Although research on PRP for 

acne scars is limited, what little there is suggests 

that it may be a safe therapeutic option with 

moderate to minor clinical improvement after 

intradermal or laser-assisted PRP administration 

[52].  

 Radiofrequency: The electromagnetic radiation 

falls within the nonionizing spectrum and has a 

frequency range of 3 to 300 GHz. To promote 

collagen remodeling, it injures the skin and 

speeds up the healing process of wounds. Under 

the premise of "sublative rejuvenation," 

fractional bipolar radiofrequency (RF) causes 

substantial remodeling of the dermis with little 

damage of the epidermis. Acne scars have been 
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much improved with the introduction of this 

approach, which increases effectiveness while 

decreasing the negative effects of radiofrequency 

[53].]

Recommendations  
Possible future steps in the management of acne scars 

include more research into combination therapies, 

standardized treatment protocols, possible regulation 

oversight, cost-effectiveness evaluations, more 

patient education, and personalized treatment 

strategies.  

Conclusions  

Acne As a result, treating scarring is difficult and 

calls an in-depth understanding of the processes 

involved. In various dermatological contexts, 

microneedling, platelet-rich plasma (PRP), and 

hyaluronic acid therapies are among those that have 

shown potential for enhancing skin texture and 

speeding up wound healing. Important future steps 

include developing more personalized strategies, 

innovative formulations, and studies of combination 

therapies. Concerns including inconsistent outcomes, 

cost-effectiveness, safety, and long-term result 

lifespan need to be resolved if these treatments are to 

live up to their potential. 
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