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Tattoo removal: evidence base to underpin Exceptional Referral Protocol.
[bookmark: _Toc197621655][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: _Toc197621656]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 ten 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: _Toc197621657]Referral criteria
The NHS England Interim Clinical Commissioning Policy on Tattoo Removal from 2013 states that requests for the removal of tattoos will be considered where:
the dye has caused a significant allergic reaction or infection
all alternative treatments to manage the allergic reaction or infection have failed
a person has been given a tattoo against their will (rape tattoo).1
[bookmark: _Toc197621658]Benefits
A 2024 DynaMed evidence overview states that laser treatment is the safest and most effective method currently in use for tattoo removal.2 This evidence overview references a retrospective case series analysis by Zhang et al. (2018) indicating that tattoo clearance was achieved in 71 % of patients after about four sessions. Professionally placed (harder to remove than those placed by an amateur) and multicoloured, dense tattoos were associated with lower clearance with Quality-Switched laser tattoo removal treatment.3
A systematic review by Gurnani et al. (2022) studied all laser treatments available and identified Quality-Switched lasers as the most beneficial as they can reduce treatment time.4
[bookmark: _Toc197621659]Risks and complications
The 2024 DynaMed evidence overview highlights that while laser removal is likely the optimal method to remove a tattoo, the time, number of required treatments, adverse effects and cost must be considered.2 It notes the potential risk of burns and scarring with improper use, and the importance of staff fully trained  in the use of the Quality-Switched laser technique.
Adverse effects of laser surgery, as highlighted by this DynaMed review, typically include:
short-term vesiculation, oedema and crusting
long term or chronic
· hyperpigmentation (including paradoxical hyperpigmentation with pigments containing titanium dioxide or iron oxide) or hypopigmentation
· changes in skin texture
· scarring
· incomplete removal
possible pinpoint bleeding during the procedure, particularly with increases in fluence.
A guide to laser tattoo removal for clinicians, by Hernandez et al. 2022, similarly divides complications into two categories defined by time to manifestation.5
· Immediate complications
· blisters
· crusting
· pain
· pinpoint haemorrhages.
Delayed complications
· hypopigmentation or hyperpigmentation
· allergic reactions
· paradoxical darkening of tattoos
· spreading of allergic reaction as tattoo granules disperse.
The systematic review by Gurnani et al. (2022) studied the risks associated with each of the laser treatments available and found that Quality-Switched Neodymium-Doped YAG laser treatment (QSNL) was most likely to cause hypopigmentation as an adverse effect.4 They also highlighted that ablative laser systems are most effective when combined with QSNL but that there is a risk of scarring.
Kassirer et al.’s 2024 review of methods, techniques and complications of tattoo removal found that the risk of scarring following laser treatment was more likely in the neck and shoulders.6 They also reported that the risk of dyspigmentation was higher in darker skin types. This review also lists the steps that can be taken to avoid complications, including the use of test spots, premedication and conservative treatment parameters.
A review by Dash et al. (2023) notes that while laser treatment has become the gold standard for removing tattoos, it has limitations.7 For example, tattoos may be incompletely removed or recalcitrant to laser, and multiple sessions (ten or even more) are often required with prolonged treatment duration. This review highlights alternative surgical options including punch excision, simple excision, excision with grafting, flaps and blepharoplasty. Surgical excision can also be considered in cases where  Quality-Switched laser therapy is contraindicated, like allergic reactions to tattoo pigment after laser. The main complications of these forms of surgery are hypertrophic scar, keloid and scar dehiscence. Surgery always leaves scars, while laser therapy usually does not.
[bookmark: _Toc197621660]Contraindications
The DynaMed 2024 evidence overview lists the contraindications to laser tattoo removal as:
eczema and psoriasis affecting the area requiring treatment
infections such as verrucae and herpes simplex present in the affected area
suspicion of malignant lesion
history of keloid scars in the affected area
sunburn in the area treated within the last 2 weeks.2
DynaMed also highlights several precautions for laser tattoo removal, including:
isotretinoin therapy in the last 6 months may be associated with keloid development, but risk is controversial
history of therapy with gold-containing salts or compounds (such as for rheumatologic disease) has been shown to increase the risk of chrysiasis (a grey-blue pigmentation resulting from the conversion of crystal gold to elemental gold)
patients with darker skin tones may be at increased risk of hypopigmentation
patients with a previous allergic tattoo reaction should not undergo non-ablative laser treatments, but CO2 laser treatment is an option.
[bookmark: _Toc197621661]Alternatives to surgery
The DynaMed 2024 evidence overview highlights the following alternatives to laser surgery, with comments on risks and effectiveness:
mechanical methods, including dermabrasion and excision with or without grafting, which are associated with scarring
chemical or pharmacologic methods including topical treatments, such as imiquimod or tretinoin or chemical peeling.2
DynaMed notes that evidence of effectiveness for these methods is limited and that they may be associated with hypo- or hyperpigmentation or scarring.
Dash et al.’s 2023 review highlights multiple non-surgical options with associated risks and notes that these target the tissue in which the tattoo resides, rather than the tattoo ink, which is the target of laser surgery. Options are described in Table 1.7
Table 1: Non-surgical options for tattoo removal
	Procedure


	Details

	Dermabrasion
	Side effects include pigment alteration (hypo- or hyperpigmentation), scars, keloids, persistent erythema, or infections (bacterial or herpes simplex activation).



	Salabrasion (dermabrasion using salt)
	Inexpensive, simple, but can cause exceptional pain and is not recommended.



	Chemical removal
	May cause severe scarring; reports of increased incidence of skin cancers like squamous cell carcinoma after treatment with ingenol mebutate. Discouraged on safety grounds.



	Cryotherapy
	Effect is difficult to control and is often associated with side effects; should not be considered in darker skin types.



	Infrared coagulator
	Results in non-specific thermal damage, thus resulting in scarring, although cosmetically acceptable.



	Radiosurgery
	Can cause hyperpigmentation and scarring in some cases.
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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.
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Database: Ovid MEDLINE(R) ALL <1946 to January 06, 2025> 
Search Strategy
	#
	Search Statement
	Results

	1
	exp Tattooing/
	4256

	2
	(tattoo or tattooing or inking).tw.
	5079

	3
	1 or 2
	6395

	4
	exp Critical Pathways/
	8221

	5
	exp Clinical Protocols/
	198452

	6
	exp Consensus Development Conference/ or exp Consensus/ or exp Consensus Development Conferences as Topic/
	39135

	7
	Critical Pathways/
	8221

	8
	exp Guideline/
	39940

	9
	guidelines as topic/
	42456

	10
	exp practice guideline/
	32883

	11
	practice guidelines as topic/
	131069

	12
	health planning guidelines/
	4165

	13
	(guideline or practice guideline or consensus development conference or consensus development conference, NIH).pt.
	50067

	14
	(position statement* or policy statement* or practice parameter* or best practice*).ti,ab,kf,kw.
	53605

	15
	(standards or guideline or guidelines).ti,kf,kw.
	148887

	16
	((practice or treatment* or clinical) adj guideline*).ab.
	60334

	17
	(CPG or CPGs).ti.
	6723

	18
	consensus*.ti,kf,kw.
	39985

	19
	consensus*.ab. /freq=2
	39631

	20
	((critical or clinical or practice) adj2 (path or paths or pathway or pathways or protocol*)).ti,ab,kf,kw.
	30486

	21
	recommendat*.ti,kf,kw.
	59948

	22
	(care adj2 (standard or path or paths or pathway or pathways or map or maps or plan or plans)).ti,ab,kf,kw.
	97883

	23
	(algorithm* adj2 (screening or examination or test or tested or testing or assessment* or diagnosis or diagnoses or diagnosed or diagnosing)).ti,ab,kf,kw.
	11698

	24
	(algorithm* adj2 (pharmacotherap* or chemotherap* or chemotreatment* or therap* or treatment* or intervention*)).ti,ab,kf,kw.
	14483

	25
	or/4-24
	811385

	26
	3 and 25
	111

	27
	limit 26 to (english language and yr="2014 -Current")
	66
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