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ABSTRACT 

Background: Eighty percent or more of teenagers will experience acne. The acne scars left behind by acne vulgaris are 

irreversible. Up to 95% of people with acne vulgaris may experience scarring, yet this issue has received little attention 

from researchers. Depending on the study, acne scars affect between 1% and 11% of the population. Lasers have great 

potential as a therapeutic tool, but it has been difficult to get desirable clinical results because of the inherent trade-off 

between efficiency and safety, especially with the first generation of ablative lasers. Current research suggests that topical 

insulin may be effective in reducing the appearance of acne scars. Increased VEGF is produced after topical insulin 

activates PI3K/AKT pathways. Unlike the crisscross pattern typical of scar tissue, the collagen fibres generated and 

developed in normal skin more closely resemble a "basket weave. “. 

Objective: Assessment of possible role of topical insulin and fractional laser in the treatment of acne scars.  

Methods: PubMed, Google Scholar, and Science Direct were scoured for information about: Acne scars, fractional laser 

therapy and topical insulin. The authors also reviewed additional sources, but only the most up-to-date or comprehensive 

study between April 2004 and April 2021 was included. There are no translation resources available, thus non-English 

documents are out. Dissertations, conference papers, and oral presentations were not included since they do not 

constitute "important scientific discoveries." 

Conclusion: It's possible that post-acne scars can be effectively treated with either topical insulin or fractional laser. 

Larger controlled studies are needed to confirm the effectiveness of insulin as a novel anti-scarring medication. 
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INTRODUCTION 
To a greater or lesser extent, up to 80% of the 

adolescent population suffers from acne. Scarring that 

doesn't fade with time is an undesirable side effect of 

acne vulgaris. Although acne scarring has not been 

thoroughly investigated, it may affect up to 95% of 

patients with acne vulgaris. Scarring from acne appears 

to affect between 1% and 11% of the population, 

according to studies(1-3). The emotional and 

psychological toll of acne scarring can be significant. 

Like acne, acne scars are linked to low self-esteem, 

sadness, anxiety, impaired social interactions, altered 

body image, shame, rage, poor academic achievement, 

and unemployment. Scars don't typically fade with time 

and, due to ageing or sun damage, may even stand out 

more (2). There are three basic types of acne scars: 

Atrophic, hypertrophic, and keloidal. Atrophic acne scars 

are the most common kind. Though inflammatory 

mediators, enzymes that tear down collagen fibres and 

subcutaneous fat, and genetics all play a role, the exact 

origins of atrophic acne scars remain unknown (3). 

Eighty percent of teenagers have acne, with 10 to 

20% having severe cases. According to 1996 study, 

acne affects between 40 and 50 million Americans, with 

a peak incidence (85%) among those aged 12 to 24 (4).  

Insulin is an endogenous peptide and growth factor 

that has multiple functions in the body. Past research has 

established the existence of insulin receptors in the 

epidermis' keratinocytes and fibroblasts, so the topic of 

insulin's function in the skin is not new. Increasing 

numbers of human keratinocytes require insulin. 

Moreover, insulin can recruit healing-related cells and 

stimulate their proliferation. Insulin has been 

demonstrated to have a significant role in the creation 

of granulation tissue by boosting protein synthesis in the 

skin and encouraging the growth and development of 

various cell types, including keratinocytes, endothelial 

cells, and fibroblasts (5).

 
Figure (1): Acne scar classification (5) 
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Figure (2): (a) Hypertrophic and (b) Keloid Scars (5) 

---------------------------------------------------------------------------------------------------------------------------------------------

 

Topical Insulin and Fractional Laser in Acne Scars: 

Light/lasers and radiofrequency, two energy-based 

technologies, have recently emerged as a promising 

noninvasive option among the many treatments 

available for acne scars. The elimination of pigment and 

erythema, as well as the creation of collagen and elastin, 

all depend on the wavelength of the light received by 

chromophores in the epidermis and dermis (6). 

Although lasers have therapeutic promise, achieving 

ideal clinical outcomes has proven difficult due to the 

fact that efficacy is typically exacerbated by adverse 

effects. This is especially true with the earlier 

generation of ablative lasers. In contrast, nonablative 

lasers are safer to use but produce less spectacular 

therapeutic outcomes (7). Since the 1970s, researchers 

have examined the effects of topical insulin on wound 

recovery. Topical Insulin treatment has been shown to 

work via the IGF-1 receptor in a number of animal 

models and human investigations. There was a 

significant increase in epithelization rates in diabetic 

foot patients who used topical insulin. Evidence 

suggests that insulin promotes neovascularization and 

granulation tissue development by increasing 

keratinocyte and endothelial proliferation (8). 

Ablative non-fractional lasers: 

Although ablative lasers can cause significant 

dermal remodeling, they come with unpleasant side 

effects such as prolonged redness, swelling, bleeding, 

and crusting that must be dealt with during the recovery 

period (9). 

The epidermal layer of skin is removed during 

ablative laser treatments by superheating the water 

molecules there and vaporising them. Thermal injury 

below the vaporisation zone stimulates dermal cells to 

create additional collagen, which significantly improves 

photodamaged skin, scars, dyschromias as well as 

rhytides (10). 

In contrast to haemoglobin and melanin, the 

wavelength at which water in tissues absorbs CO2 laser 

light is different. It is possible to achieve optical depths 

of 20-30 mm with pulse durations < 1 ms and fluences 

of 5 J/cm2. Since the wavelength of erbium-doped 

yttrium aluminium garnet (Er:YAG) lasers is only 2940 

nm and their penetration depth is just 1-3 mm, these 

lasers are less obtrusive than CO2 lasers when used for 

resurfacing (11).  

One of the most common and potentially harmful 

adverse effects of ablative nonfractional lasers is 

reactive hypermelanosis of the skin, also known as post 

inflammatory hyperpigmentation (PIH). Macules or 

patches that don't cause any symptoms are typical of 

PIH. Due to an increased risk of photosensitivity 

responses, patients with darker skin tones should have a 

patch skin test before undergoing laser treatment) (12). 

One way to lessen the impact of these side effects is 

to treat lesions with fewer passes, utilise lower fluences, 

and employ pulsed lasers rather than scanning ones (6). 

Ablative fractional lasers: 
The development of ablative fractional lasers in line 

with fractional photothermolysis, were created as a 

solution to the lengthy recovery time and related 

negative consequences of ablative lasers. Microthermal 

treatment zones (MTZ) are small columnar areas of 

thermal injury that are applied to the dermis to promote 

collagen growth (13).  

For acne scars, the Er:YAG laser platform may be 

toggled to integrate fractionated technology, making it 

a fractional ablative laser device on par with the CO2 

laser in terms of popularity. Patients nevertheless 

occasionally have unfavourable side effects such 

erythema, edoema, scarring, and pigment irregularities, 

despite the fact that the newest generation of fractional 

lasers is more successful than their nonfractional 

predecessors. Although there is no way to completely 

eliminate the risk of side effects, many authors maintain 
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that they can be lessened by tailoring treatment 

parameters to each patient's skin type and by properly 

following the manufacturer's recommendations (14). 

However, when both options are available, non-

ablative fractional laser resurfacing is preferred because 

of its lower risk of complications and similar efficacy to 

ablative fractional lasers (15).  

Non-ablative lasers: 

Non-ablative laser technology has also been shown 

to be effective in treating atrophic acne scars. Type I and 

III collagen and elastic fibres are stimulated by the 

visible and infrared (IR) light from these sources. 

Because the epidermis is spared in the process, patients 

have fewer negative effects and have less downtime 

with non-ablative lasers. It may take multiple therapy 

sessions to see some clinical improvement in patients 

with icepick and boxcar scars (6). 

The epidermis is shielded from the laser's rays and 

the upper papillary dermis is stimulated to produce 

collagen, however the patient is typically provided with 

cooling technology to alleviate any discomfort they may 

experience. Some non-ablative lasers are used to 

remove pigment and erythema in atrophic scars, in 

addition to matrix remodeling. Because discoloration 

draws attention to acne scars, reducing erythema and 

pigmentation is a crucial and frequently initial step in 

acne scar treatment (16).  

Several different types of nonablative lasers exist 

for treating acne scars, including 1450 nm diode lasers, 

755 nm alexandrite picosecond lasers, 58 and 595 nm 

pulsed-dye lasers, and erbium:YAG lasers. The 755 nm 

laser is often used to treat pigment, whereas the PDL 

laser is used to treat erythema. PDL treatment decreases 

scar erythema by focusing on oxyhemoglobin inside the 

skin's vascular systems. In many cases, the best 

outcomes can only be achieved after three or four 

treatments, each spaced roughly a month apart (17). 

Non-ablative fractional lasers: 

In 2003, non-ablative fractional lasers were 

introduced to the market with the intention of enhancing 

the efficacy of scar treatment while decreasing the 

downtime and adverse effects associated with it (17). 

Water in the dermis is the primary target of the 1550 

nm Er:Doped laser, which causes controlled thermal 

damage by gradually heating the water there. The 

fractionated laser feature preserves the epidermis's 

ability to mend by injuring it in a controlled, uniform 

way across the treatment region. You can also get 1540 

nm and 1540/1550 nm combo lasers in this frequency 

range. Er:glass/1927 thulium fibre laser can be used for 

both ablative and non-ablative procedures (17).  

Using the combined apex pulse approach, the 1440 

nm fractionated laser can penetrate the skin to a depth 

of 300 mm and deliver energy in pulses to cure acne 

scars. Non-ablative fractional lasers leave the epidermis 

unharmed, reducing the risk of complications like 

erythema, edoema, haemorrhage, crusting, infection, 

and scarring. These lasers are effective on patients of all 

skin tones, however there is a larger risk of 

hyperpigmentation in individuals with darker skin. 

Non-ablative fractional laser resurfacing typically 

entails a series of four to six sessions, each separated by 

one month (18). 

Topical insulin: 

Topical insulin for decubitus ulcers was tested in a 

small pilot research. Eight control participants got just 

standard supportive nursing care, while six 

experimental individuals received usual supportive 

nursing care with regular insulin (10 U twice daily) for 

5 days. By day 15, there was a statistically significant 

difference in the rate of wound healing between the 

treatment and control groups, and there had been no 

hypoglycemia or other adverse effects. The findings 

supported the hypothesis that insulin is a viable 

treatment option for minor, uncomplicated decubitus 

ulcers (19).  

In Rezvani et al. (20) study, topical insulin was tested 

in a randomised, double-blind, placebo-controlled study 

including 45 persons with noninfected acute and 

chronic limb wounds. Volunteers were randomly 

assigned to receive either a saline solution spray twice 

daily or a crystalline insulin spray (10 U) twice daily. 

The treated group healed at a rate of 46.09 mm2/day, 

while the control group healed at a rate of 32.24 

mm2/day (P = 0.029). No hypoglycemic symptoms were 

reported in either treatment group after insulin was 

given. There were no incidences of wound infection or 

uncontrolled bleeding, and no patients complained of 

any local pain during therapy. Insulin dosing and 

formulation variations may account for the conflicting 

results. 

Several studies have looked into how topical insulin 

helps diabetic wounds recover. A randomised, double-

blind, placebo-controlled experiment was conducted 

with 22 patients to determine the efficacy of topical 

insulin in treating diabetic wounds. Insulin cream 

(n=11) or placebo cream (n=11) was applied to half of 

the subjects twice daily for eight weeks. At week 8, the 

wounds of the 10 patients who had been given insulin 

cream had improved much more than those of the 

placebo group (21).  

The effectiveness of local insulin injection was 

studied by Martinez et al. (22) in a group of eight 

diabetes patients with both acute and chronic wounds. 

Each time, insulin (10 U) was applied once daily for 14 

days to half of the incision area while the other half was 

left untreated. The insulin group had higher mean 

temperatures, fibrosis percentages, and total vessel 

counts than the placebo group. Five years later, 

Martinez's team ran a second experiment on the same 

10 patients who had sustained full-thickness acute 

wounds. New vascular growth rates in the insulin-

treated areas were significantly different from those in 

the saline-treated portions, but the fibrosis % was 

unaffected. 

In addition, Zhang et al. (23) revealed that 

researchers examined the effects of intralesional insulin 
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on blood sugar and wound healing in patients with 

diabetic foot ulcers. In the experimental group (n=18), 

insulin was injected directly into the base of the ulcer 

twice daily for 7 days, while in the control group (n=14), 

insulin was administered subcutaneously into the belly. 

Both the insulin and control groups had equal fasting 

blood sugar levels, however the insulin group had 

superior granulation tissue and new vessel creation. 

Currently, a novel therapy approach for acne scars 

is being developed, and it involves the use of topical 

insulin (24). After topical insulin is applied, the 

PI3K/AKT pathways are activated, leading to a rise in 

vascular endothelial growth factor (VEGF). As a result, 

more type III collagen is produced and matured, and 

these fibres organize themselves in a basket weave 

pattern, as in normal skin, as opposed to the crossing 

pattern seen in scar tissue (25). 

 

CONCLUSION 

It's possible that post-acne scars respond as well to 

both topical insulin and Fractional Laser treatment. 

Larger controlled studies are needed to confirm the 

effectiveness of insulin as a novel anti-scarring 

medication. 
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