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[bookmark: _Toc197976699]Title
Laser surgery for acne scarring: evidence base to underpin Exceptional Referral Protocol.
[bookmark: _Toc197976700][bookmark: _Toc182494402][bookmark: _Toc182801996]Questions
What does available evidence and guidance indicate are appropriate referral criteria for this procedure? Limited to evidence and guidance relating to procedures that are not purely cosmetic in nature, most likely conducted using publicly funded or insurance-funded resources.
What types of benefits, risks and complications can arise from this procedure, and how likely are they?
What factors and individual characteristics are the strongest predictors of benefit or risk from this procedure?
What factors and individual characteristics are contraindications?
[bookmark: _Toc197976701]Method and approach
We carried out systematic searches between January and February 2025 to identify systematic reviews, guidelines and other evidence-based reports. We limited searches to the past 10 years and English language publications and websites. We screened the literature search results for relevance to the topic. Because of the high-level nature of the searches, there is the possibility that we did not include all relevant evidence. We used evidence from trusted sources; however, we did not critically appraise the evidence. The findings are summarised in the following sections. Appendices 1 and 2 detail the searching and screening method and search strategy.
[bookmark: _Toc197976702]Referral criteria
The National Institute for Clinical and Care Excellence (NICE) 2023 guideline recommends the following referral criteria for laser treatment of acne-related scarring:
If a person's acne-related scarring is severe and persists a year after their acne has cleared:
· refer the person to a consultant dermatologist-led team with expertise in scarring management, and
· in a consultant dermatologist-led team setting, consider CO2 laser treatment (alone or after a session of punch elevation) or glycolic acid peel.1
The acne pathway published by NHS England’s ‘Getting It Right First Time’ also recommends that, in an outpatient setting, laser acne scar treatment can be considered 1 year after completion of initial acne treatment.2
[bookmark: _Toc197976703]Benefits
A 2024 meta-analysis of randomised controlled trials (RCTs) on acne scar treatment by Jiang et al.3 found laser treatment to be the most effective monotherapy for improvements in both patient satisfaction and qualitative scar grading. These benefits were significantly enhanced when laser therapy was combined with platelet-rich plasma.
A 2018 systematic review on treatment for acne scarring by Bhargava et al. concluded that fractional lasers are effective at treating most types of atrophic acne scars, low risk and can be effectively combined with any other treatment option.4
A systematic review and meta-analysis on the efficacy and safety of acne scar treatments by Zhao et al. (2022) found that:
fractional CO2 laser monotherapy was effective for scar improvement and had the highest patient satisfaction relative to other treatments
treatment using fractional CO2 lasers with platelet-rich plasma had the greatest scar improvement
erbium-doped yttrium aluminium garnet (Er:YAG) lasers in conjunction with platelet-rich plasma had the highest cure rate.5
Yan et al. (2023) conducted a meta-analysis of RCTs on the effectiveness of ultrapulsed CO2 fractional laser treatment versus alternative treatments for patients with facial acne scars.6 Improvement in Echelle d'évaluation clinique des cicatrices d'acné (ECCA–a tool for dermatological assessment of acne scars) scores was significantly greater than for other treatments. CO2 fractional lasers also had a significantly lower rate of complications than the other treatments used.
Nilforoushzadeh et al. conducted a 2024 systematic review of 15 studies into the efficacy and safety of the endo-lift laser in dermatological aesthetic conditions.7 While there was limited evidence, with only three studies with a total of 43 participants, results suggest it is effective at improving acne scars with only one to two sessions and has a low risk of complications.
Sarvipour et al. examined the effects of laser treatment on macular acne scars (the least severe grade of postacne scarring on the four-point Goodman Baron scale) in a 2022 systematic review.8 There were positive effects on erythema, dyspigmentation and reduced elasticity, good patient satisfaction and a low rate of adverse events. Results suggest that different types of laser are better suited for different scar types:
for treating pigmentation, fractional CO2 lasers are more effective
erythema can be more effectively treated by Nd:YAG, pulsed dye laser, erbium:glass, or pro-yellow lasers.
[bookmark: _Toc197976704]Risks, contraindications and complications
The DynaMed evidence overview states the following.9
Contraindications for traditional ablative lasers include active skin infection, inflammatory skin conditions, recent isotretinoin use (within the past 6 months), and history of keloids.
Use of lasers should be avoided on infected or inflamed areas.
Traditional ablative lasers may cause hyperpigmentation (reported in up to one third of patients), milia, scarring, dermatitis and herpes simplex virus infection.
When using ablative fractional lasers, adverse effects may include skin sensitivity, pigmentation, persistent erythema and acneiform eruption.
In patients with darker skin:
· pulsed dye lasers should be used with caution because of the risk of melanin destruction
· ablative fractional lasers have increased risks of postinflammatory hyperpigmentation and hypertrophic scarring
· non-ablative fractional lasers are less likely to yield postinflammatory hyperpigmentation than fractional ablative lasers but tend to be less effective.
A 2018 systematic review by Kravvas and Al-Niaimi identified that ablative lasers may result in the most effective scar reduction, but they also have higher recovery time and patient discomfort.10 Hyperpigmentation may occur in as many as 55% to 100% of people undergoing aggressive laser treatment, but the risk can be lowered with preventive interventions.
Hu et al. published a systematic review and meta-analysis in 2022 examining the side effects of non-ablative laser or energy-based therapies in people with Fitzpatrick skin phototypes IV to VI (moderately dark to very dark skin).11 While less common than with ablative lasers, treatment with non-ablative lasers resulted in hyperpigmentation in around 10% to 30% of patients, depending on the type of laser.
Wang et al. performed a meta-analysis in 2023 comparing the effectiveness of six different photelectric therapies (four types of laser, fractional microplasma radiofrequency, and microneedling fractional radiofrequency) for acne scars.12
Fractional CO2 laser was ranked as highly effective by dermatologists but had the highest rate of postinflammatory hyperpigmentation.
Non-ablative lasers can be used alternatively as a more conservative option with a reduced rate of postinflammatory hyperpigmentation.
Plasma and microneedling had higher pain ratings but a lower rate of hyperpigmentation than laser treatment, including non-ablative lasers.
[bookmark: _Toc197976705]Alternatives to treatment
According to the DynaMed evidence overview:
single lesions may be treated with focal therapy, such as subcision, punch excision or fillers
resurfacing techniques, such as lasers, may be required for multiple similar or different lesions; other resurfacing techniques include chemical peels,  dermabrasion and needling
different types and depths of scars may respond differently to treatment and may require a combination of treatments to produce satisfactory results.9
A 2023 network meta-analysis by Wang et al. reported the following.
Patient satisfaction was not significantly different between laser, microneedling and plasma treatment.
Microneedling had higher pain ratings but a lower rate of complications than most laser treatments. However, it was also found to be less effective than laser treatment or plasma.
Plasma treatment had the highest pain rating, but low rates of complications; therefore, it could be an effective alternative to laser treatment in patients with high pain tolerance.12
Lin et al. conducted a systematic review and meta-analysis in 2022 of RCTs on the effects of ultrapulse CO2 fractional lasers for the treatment of depressed acne scars.13 Comparator treatments included chemical treatments, microneedling and radio frequency treatments. There was no significant difference in the effective rate of treatment or patient satisfaction between laser treatment and the control groups, but the laser treatment resulted in significantly higher ratings of skin smoothness.
One systematic review by Nobari et al. 2023 that included acne scars, burn scars, post-traumatic scars, and welts found no significant difference in treatment effectiveness between ablative fractional lasers and microneedling for treatment of atrophic and hypertrophic scars.14
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[bookmark: _Toc197976708]Appendix 1–Searching and screening method
We searched MEDLINE, Ovid Embase, PsycInfo bibliographic databases on Ovid, the Cochrane Database of Systematic Reviews, DynaMed and British Medical Journal (BMJ) Best Practice point of care resources, and relevant websites to identify guidelines, systematic reviews, primary studies (when insufficient higher levels of evidence were found), and NHS policy or practice documents. We did not search any study registries. We identified further useful resources iteratively, for example, by browsing reference lists within initial sources. We did not contact study authors, and limited searches to the past ten years and English language publications and websites. We used EndNote reference management software to deduplicate and manage records.
We screened the literature search results for relevance to the topic by reviewing publication types, titles, abstracts, tables of content and executive summaries. We extracted and summarised the key findings from the included resources.

[bookmark: _Toc197976709]Appendix 2–Search strategy
	Cochrane Library
06/02/2025


	#
	Search statement
	Results

	1
	MeSH descriptor: [Acne Vulgaris] explode all trees
	1935

	2
	(acne):ti,ab,kw (Word variations have been searched)
	6278

	3
	MeSH descriptor: [Cicatrix] explode all trees
	2558

	4
	(scar OR cicatrix):ti,ab,kw (Word variations have been searched)
	9891

	5
	(laser*) (Word variations have been searched)
	27632

	6
	(#1 OR #2) AND (#3 OR #4) in Cochrane Reviews
	8



	Ovid MEDLINE(R) ALL
11/02/2025


	#
	Search statement
	Results

	1
	exp Acne Vulgaris/
	14212

	2
	acne.mp.
	23956

	3
	exp Cicatrix/
	47133

	4
	(scar* or cicatrix).mp.
	256569

	5
	exp Laser Therapy/
	69522

	6
	laser*.mp.
	389751

	7
	(energy-based adj device*).mp.
	330

	8
	(1 or 2) and (3 or 4) and (5 or 6 or 7)
	882

	9
	meta-analysis/
	212834

	10
	exp review literature/
	3438551

	11
	(meta-analy$ or meta analy$ or metaanaly$).tw.
	334097

	12
	meta analysis.pt.
	212834

	13
	review academic.pt.
	0

	14
	review literature.pt.
	0

	15
	letter.pt.
	1287378

	16
	review of reported cases.pt.
	0

	17
	historical article.pt.
	373440

	18
	review multicase.pt.
	0

	19
	9 or 10 or 11 or 12 or 13 or 14
	3659466

	20
	15 or 16 or 17 or 18
	1652942

	21
	19 not 20
	3624978

	22
	animal/
	7600717

	23
	human/
	22530037

	24
	22 and 23
	2328805

	25
	22 not 24
	5271912

	26
	21 not 25
	3448550

	27
	8 and 26
	228

	28
	limit 27 to yr="2015 -Current"
	134
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