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Introduction: Melanoma of the lentigo maligna (LM) type is challenging. There is lack of consensus 
on the optimal diagnosis, treatment, and follow-up.

Objectives: To obtain general consensus on the diagnosis, treatment, and follow-up for LM.

Methods: A modified Delphi method was used. The invited participants were either members of 
the International Dermoscopy Society, academic experts, or authors of published articles relating 
to skin cancer and melanoma. Participants were required to respond across three rounds using a 
4-point Likert scale). Consensus was defined as >75% of participants agreeing/strongly agreeing or  
disagreeing/strongly disagreeing.

Results: Of the 31 experts invited to participate in this Delphi study, 29 participants completed Round 
1 (89.9% response rate), 25/31 completed Round 2 (77.5% response rate), and 25/31 completed 
Round 3 (77.5% response rate). Experts agreed that LM diagnosis should be based on a clinical and 
dermatoscopic approach (92%) followed by a biopsy. The most appropriate primary treatment of LM 
was deemed to be margin-controlled surgery (83.3%), although non-surgical modalities, especially 
imiquimod, were commonly used either as alternative off-label primary treatment in selected patients 
or as adjuvant therapy following surgery; 62% participants responded life-long clinical follow-up was 
needed for LM.

Conclusions: Clinical and histological diagnosis of LM is challenging and should be based on mac-
roscopic, dermatoscopic, and RCM examination followed by a biopsy. Different treatment modalities 
and follow-up should be carefully discussed with the patient.

ABSTRACT
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Introduction

Lentigo maligna (LM) is a subtype of melanoma in situ 

arising on chronically sun-damaged skin and it comprises 

4–15% of all melanomas [1-7]. Clinically, LM is often dif-

ficult to differentiate from its mimickers, necessitating a bi-

opsy to confirm or exclude the diagnosis. Dermoscopy and 

reflectance confocal microscopy (RCM) have been shown to 

increase the sensitivity and specificity of LM diagnosis com-

pared to the visual inspection alone [8,9].

Histopathologically, LM is characterized by an increased 

density of atypical melanocytes at the dermo-epidermal junc-

tion with frequent adnexal involvement [10-12]. Differentia-

tion between LM and melanocytic hyperplasia of sun-damaged 

skin can be challenging, especially if a small partial biopsy is 

available (eg punch biopsy) [13]. It is worth mentioning that 

after partial biopsy of LM, an invasive component (ie upstag-

ing) might be found in 9% of the cases [14-17].  

Regarding treatment, wide surgical excision is consid-

ered the standard therapy for melanoma on the trunk and 

extremities and most randomized controlled trials of surgical 

margins for invasive melanoma excluded LM. In the recent 

years, the use of lateral and deep margin-controlled tech-

niques such as staged excision with permanent sections or 

Mohs micrographic surgery (MMS) have been developed for 

LM [13,18-20].  Additionally, nonsurgical treatments such 

as radiotherapy and imiquimod have been used for LM ther-

apy [13,21-26].

Despite LM progressing slowly, once invasive, LM mel-

anoma (LMM) has the same prognosis when adjusted for 

Breslow thickness compared to other melanoma subtypes 

[27]. However, the risk of LM to progress to invasive mela-

noma is believed to be very low, around 2% – 5% [28,29]. 

This is particularly relevant in the light of evidence suggest-

ing that overdiagnosis of melanomas that do not have the 

potential to harm patients might result in unneeded treat-

ments and unnecessary physical, psychological, and social 

costs [30,31]. Considering the above issues, the management 

of LM remains challenging in many aspects [25,32].

Objectives

The objective of this study was to build consensus among 

international experts in the field of LM using Delphi 

methodology on: (i) the definition of the best diagnostic 

strategy of LM; (ii) the most appropriate surgical treatment; 

(iii) the use of non-surgical therapeutic options as primary 

treatments or in an adjuvant setting.

Methods

This study was conducted between January 1st 2020 and  

December 31st 2021 under the framework of the Interna-

tional Dermoscopy Society (IDS).

Study Design

The study used the Delphi consensus methodology. The tech-

nique has been described elsewhere [33-35]. Three rounds of 

the modified Delphi method were required to finalize con-

sensus (Figure 1). Consensus was defined as >75% of par-

ticipants agreeing/strongly agreeing or disagreeing/strongly 

disagreeing with a statement was based on prior Delphi stud-

ies [33,34]. A dropout rate of 20% was expected over the 

rounds, in accordance with previous Delphi studies.

Expert Panel Recruitment

The invited participants were either members of the IDS 

Executive Board, academics or authors of articles related to 

skin cancer and melanoma. To complete the Delphi process, 

participants were required to respond across all three rounds. 

Therefore, those who did not respond to Round 1 were not 

invited to participate in Round 2 and similarly for Round 3. 

There was space for free-text responses from Round 1 to be 

incorporated as new statements in Round 2 and re-evaluated 

considering the group consensus in Round 3 (Figure 1). All 

surveys were administered using SurveyMonkey (Momen-

tive Inc.) through a web link or QR code.

Initial statements presented on the first round were devel-

oped by 3 core authors (C.L., P.T., A.L.), following a review 

of the literature. The survey statements were constructed to 

highlight key challenges and opportunities, and to obtain 

actionable statements for effective approaches in clinical 

practice. Three authors (C.L., P.T., A.L.) jointly analyzed the 

responses, counting the votes and selected new statements 

for the next round. An iterative process of feedback was un-

dertaken to improve the structure and readability of state-

ments, and to determine whether any additional statements 

were needed.

Figure 1. The Delphi process in the Lentigo maligna Consensus of Experts.
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(75.8%). Most respondents were senior academics, had doc-

toral degrees, and had been working in the field of skin can-

cer research for more than 10 years.

LM Diagnosis

Consensus was achieved in 4 out of 4 questions addressing 

LM clinical diagnosis (Table 2). More specifically, partici-

pants agreed on that LM diagnosis should be based on a clin-

ical and dermoscopic integrated approach (92%) and, when 

available, RCM could be used as an adjunct for diagnosis 

and pre-surgical margin evaluation. Punch biopsies, possi-

bly from multiple sites, were considered the best choice for 

histopathologic diagnosis (agreement of 73.3%) followed by 

broad shave biopsy (66.6%) (Table 3).

LM Treatment

Consensus was achieved on margin-controlled surgery 

(83.3%) being the most appropriate primary treatment (af-

ter biopsy) of LM. When margin-controlled surgery is not 

feasible, participants agreed that conventional wide ex-

cision with 5-10 mm of clinical margins to the unaffected 

skin is optimal (73.3%). Furthermore, in cases of a pathol-

ogy report showing an invasive component, wide surgical 

margin-appropriate re-excision was considered the most 

appropriate choice by participants (73.3%). Regarding 

the possibility of non-surgical treatments, consensus was 

achieved that there is no specific age threshold to consider 

alternative treatment to standard surgical excision, but that 

these options should be based on patient performance status 

(80%). Imiquimod was regarded as the alternative treatment 

of choice when surgery was not feasible (93.3%), followed 

by radiotherapy (agree 66,7%, strongly agree 26%).

LM Adjuvant Therapy

There was no agreement on the use of imiquimod 5% cream 

as an adjuvant in cases of LM with clear histologic margins 

(Table 3). In Round 3, for LM excised with clear margins, 

48% never used imiquimod as adjuvant treatment, 40% 

of respondents used imiquimod ‘sometimes’, whereas 12% 

used imiquimod ‘always’. Finally, 70% of responders used 

imiquimod as adjuvant treatment in cases of narrow or his-

tologically involved margins without clinical evidence of 

residual LM. Of these, 69.23% prescribed imiquimod 5-7 

times per week for 6 weeks, 15.3% use imiquimod 5-7 times 

per week for 12 weeks, and 15.3% use imiquimod 5-7 weeks 

until onset of inflammatory response (Table 4).

LM Follow-up

Regarding LM follow-up, 62% responded that clinical  

follow-up of LM should be life-long, 50% for 10 years, and 

37% for only 5 years following treatment.

Round 1

Participants were asked to independently rank a total of 51 

statements, across seven domains, using a 4-point Likert scale 

(‘strongly agree’, ‘agree’, ‘disagree’, ‘strongly disagree’). In 

Round 1, data on participant demographics were also col-

lected including: biologic sex, year of birth, country of resi-

dence, current job position, highest educational qualification 

obtained and time (in years) working in the field of skin can-

cer research. Statements derived from the free-text responses 

in round 1 led to eight new statements in round 2. Further, the 

free-text responses from Round 1 helped to clarify one state-

ment which was then added as a new statement in Round 2.

Rounds 2 and 3

In round 2, each participant received a survey comprising 23 

statements which were presented alongside participants own 

responses from Round 1, as well as the group collective re-

sponse (percentage agreement/disagreement) to each state-

ment. Participants were asked to reconsider their responses in 

the light of the group responses via email. In round 3, each 

participant received a survey with 3 final statements (Figure 2).

Results

Of the 31 experts invited to participate in this Delphi study, 

29 participants completed Round 1 (89.9% response rate), 

25 completed Round 2 (77.5% response rate) and 25 com-

pleted Round 3 (77.5% response rate). Table 1 presents 

the demographic characteristics of the participants in each 

round. Participants’ mean age ranged from 51 to 55 years 

across the three rounds, and the majority resided in Europe 

Figure 2. Flow diagram illustrating the three survey rounds of the 

Delphi study.
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Table 1. Demographic characteristics of Delphi participants.

Round 1

N = 29

Round 2

N = 25

Round 3

N = 25

Biologic Sex

Male 13 (44.83%) 9 (36%) 9 (36%)

Female 16 (55.17%) 16 (64%) 16 (64%)

Mean age in years 55 51 51

Area of residence

Australia 2 2 2

Europe 22 20 20

USA 4 3 3

U.K. 1 0 0

Practice model

Academic practice 25 (86.21%) 24 (96%) 24 (96%)

Hospital based 2 (6.9%) 0 0

Private practice 2 (6.9%) 1 (4%) 1 (4%)

Highest education

MD 15 (50%) 12 (48%) 12 (48%)

PhD 14 (46.47%) 12 (48%) 12 (48%)

Master 1 (3.33%) 1 (4%) 1 (4%)

Years working in the field

Less than 5y 0 0 0

 5 to 10y 2 (6.67%) 1 (4%) 1 (4%)

More than 10y 28 (93.33%) 24 (96%) 24 (96%)

Y = years.

Table 2. Responses to statements included in Round 1.

Round 1

Agree 
%

Disagree 
%

Dermatoscopy improves the clinical diagnosis of LM and should always be applied 100% 0%

Diagnosis of LM is based on a combined clinical and dermatoscopic examination 100% 0%

The final diagnosis of LM is based on histopathologic findings   90.00%  10.00%

The final diagnosis of LM is based on integration of clinical and dermatoscopic and 
histopathologic findings

  96.67%    3.33%

Reflectance confocal microscopy is useful for the diagnosis of LM   96.67%    3.33%

The most appropriate diagnostic biopsy technique is excisional biopsy   46.67%  53.33%

The most appropriate diagnostic biopsy technique is punch biopsy   31.04%  68.96%

The most appropriate diagnostic biopsy technique is punch biopsy, possibly in multiple sites   73.34%  26.67%

The most appropriate diagnostic biopsy technique is broad shave biopsy   66.66%  33.33%

The most appropriate treatment of LM is surgical excision with clear margins (even narrow)  73.34%  26.66%

The most appropriate treatment of LM is surgical excision with 5 mm margin  73.34%  26.66%

The most appropriate treatment of LM is surgical excision with 10 mm margin  13.33%  86.66%

The most appropriate treatment of LM is staged surgical excision with margin control (slow 
Mohs, spaghetti technique or similar)

 83.34%  16.67%

The most appropriate treatment of LM is Mohs micrographic surgery  43.34%  56.67%

Table2 continues
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Round 1

Agree 
%

Disagree 
%

Alternative treatments should only be considered when the choice treatment is absolutely impossible  70.00%  30.00%

Alternative treatments can also be considered for elderly individuals even in good health status  83.33%  16.67%

Radiotherapy is my alternative treatment of choice  40.00%  60.00%

Imiquimod 5% cream is my alternative treatment of choice  93.33%    6.66%

Cryotherapy is my alternative treatment of choice  10.00%  90.00%

Laser CO2/electrodissection is my alternative treatment of choice strongly agree 0% 100%

Wait and see might also be an option for elderly patients  53.33%  46.67%

If, after the excision, one or more margins are involved, re-excision is always mandatory  46.67%  53.33%

If, after the excision, one or more margins are involved, the decision to re-excise depends on the 
age

  66.66%  33.33%

If, after the excision, one or more margins are narrower than 5mm, re-excision is mandatory  10.00%  90.00%

If, after the excision, one or more margins are narrower than 5mm, the decision to re-excise 
depends on the age

 46.67%  53.33%

If, after the excision, one or more margins are narrower than 10mm, re-excision is mandatory 0% 100%

If, after the excision, one or more margins are narrower than 10mm, the decision to re-excise 
depends on the age

 10.00%  90.00%

If pathology reports an invasive component, a wide re-excision (according to Breslow thickness) is 
always mandatory

 73.33%  26.67%

If pathology reports an invasive component, the decision for wide re-excision (according to 
Breslow thickness) depends on the age

 43.33%  56.66%

I never use adjuvant treatments for LM  23.33%  76.66%

An adjuvant treatment is indicated after excision of LM in clear margins (even narrow)  30.00% 70.00%

An adjuvant treatment is indicated after excision of LM in 5mm margins  23.33%  76.66%

An adjuvant treatment is indicated after excision of LM in 10mm margins  10.00%  90.00%

Radiotherapy is the best option as an adjuvant modality  20.00%  80.00%

Imiquimod is the best option as an adjuvant modality  83.33%  16.67%

When I use imiquimod 5% cream  as an adjuvant modality, I apply it 3 days per week for 4 weeks  10.00%  90.00%

When I use imiquimod as an adjuvant modality, I apply it 5 days per week for 6 weeks  50.00%  50.00%

When I use imiquimod as an adjuvant modality, I apply it 7 days per week for 6 weeks  50.00%  50.00%

In case of large difficult to treat LM, a multidisciplinary approach with tumor board involvement 
is the best choice

 93.10%    6.90%

Tumor board should consider patient’s age, comorbidities, patient’s compliance and available 
facilities of the Unit (i.e. Mohs unit)

100% 0%

Age threshold to start thinking alternative treatment options than the choice treatment: 80 years old   33.33%  66.67%

Age threshold to start thinking alternative treatment options than the choice treatment: over 90 
years old

 43.33%  56.66%

Age threshold to start thinking alternative treatment options than the choice treatment: over 75 
years old if comorbidities

 60.00%  40.00%

Clinical follow up schedule for LM should be 10 years as per any other in situ melanoma  50.00%  50.00%

Clinical follow up schedule for LM should be 5 years  37.93%  62.07%

Clinical follow up schedule for LM should be for ever  62.07%  37.93%

Table 2. Responses to statements included in Round 1. (continued)

Conclusions

This Delphi study aimed to determine consensus among 

international experts on controversial issues related to 

the diagnosis, treatment, and surveillance of patients with  

LM/LMM. A recent survey with responses from 415 of 

the European Academy of Dermatology and Venereology 

(EADV) members showed the wide variations in the diag-

nostic and the therapeutic approaches for LM [36]. To the 

best of our knowledge, the present Delphi consensus is the 
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Table 3. Responses to statements included in Round 2.

Round 2

Agree 
%

Disagree 
%

The final diagnosis of LM is based only on histopathologic findings 25.93% 74.07%

The final diagnosis of LM is based on integration of clinical and dermatoscopic and 
histopathologic findings

92.59% 7.40%

The most appropriate diagnostic biopsy techniques are multiple punch biopsies and/or broad 
shave biopsy

85.18% 14.81%

The most appropriate primary treatment (after biopsy) of LM is margin-controlled surgery. If 
this is not feasible, surgical excision to clinically unaffected narrow margins are optimal.

85.18% 14.82%

If, after the excision, histologic margins are clear, there is no need for further excision even if the 
clear margins are very narrow (< 1mm)

59.25% 40.74%

If pathology reports an invasive component, a wide re-excision (according to Breslow thickness) 
is always mandatory

77.78% 22.22%

Alternative treatments should only be considered if the treatment of choice is absolutely 
impossible

59.26% 40.74%

There is no specific age threshold to start thinking alternative treatment options but it's based on 
patient performance status

81.48% 18.51%

Radiotherapy is a possible alternative treatment 92.60% 7.40%

Wait and see might also be an option for elderly patients 77.78% 22.22%

Alternative treatments should be considered in elderly or when comorbidities 85.18% 14.81%

An adjuvant topical treatment of LM is beneficial after excision with clear histological margins 51.85% 48.14%

When Imiquimod 5% cream is used as an adjuvant treatment, it can be applied 5 or 7 days/week 
for 6 weeks

70.37% 29.63%

When Imiquimod 5% cream is used as an adjuvant treatment, it can be applied 5 or 7 days/week 
for 12 weeks

51.85% 48.14%

When Imiquimod 5% cream is used as an adjuvant treatment and there is no inflammatory 
response after 6 weeks, there is no reason to continue the treatment

62.96% 37.04%

When Imiquimod 5% cream is used as an adjuvant treatment and it has to be discontinued 
because of adverse reactions earlier than 6 weeks, then it should be re-initiated in order to 
complete the 6-weeks cycle

66.67% 33.33%

Patients with LM should go under annual clinical surveillance 96.29% 3.70%

Table 4. Responses to statements included in Round 3.

Round 3

How often do you use Imiquimod 5% cream as an adjuvant treatment after the excision of a LM with 
histopathologically clear margins?

always or almost always 12.00%

sometimes 40.00%

never or almost never 48.00%

Only if you answered "sometimes" on Q1, which of the following factors influencing your decision to use Imiquimod in 
adjuvant modality (multiple answers are possible) (PLEASE SKIP the Q2 if you answered always/never in Q1)

age 20.00%

sex 0%

location 0%

narrow margins 70.00%

Only for doctors using IMI as adjuvant: Which is your treatment schedule for imiquimod 5% cream as adjuvant therapy 
(PLASE SKIP this question if you answered never in Q1)

5-7 times per week for 6 weeks 69.23%

5-7 times per week for 12 weeks 15.38%

5-7 times per week until the onset of inflammatory response 15.38%

Other (please specify) 0%
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Tio et al including 471 patients using imiquimod for LM 

showed an overall complete clinical clearance of 78% and 

a histopathological clearance of 77% [23]. Also, the use of 

imiquimod for more than 60 applications during a treatment 

period of 12 weeks had 7.8 times greater odds of complete 

clearance compared to less than 60 total applications. Based 

on published data and our study findings, imiquimod should 

be used for at least 60 applications if possible, when used as 

primary (monotherapy) treatment.

Another use of imiquimod is in the adjuvant setting 

when narrow or histologically positive LM margins are 

found. In the current study, there was no consensus on 

whether imiquimod should be used after excision of LM in 

the setting of clear histopathologic margins, with an equal 

number of positive and negative answers. The precise treat-

ment schedule was not evaluated in the present Delphi con-

sensus, and further studies are warranted for clarification. A 

multicenter study in seven European centers including 149 

patients with LM found that surgical excision with narrow 

histopathological margins followed by imiquimod 7 times 

per week for 6 weeks achieved a clearance rate of 94.4% 

at a mean follow up of 32.5 months [26]. Another study 

including 45 LM cases used adjuvant imiquimod 3-5 times/

week for 12 weeks (30 – 60 applications) [60].  They found 

a 94% clearance rate in patients with narrow-margins sur-

gical resection or complete clinical but not histopathologic 

clearance of LM.

Regarding additional management of LM after surgi-

cal excision according to the clinical and histopathologic 

margins, consensus was only reached for a few statements. 

Specifically, the group agreed that re-excision is not manda-

tory at any age when histopathologic margins are free and 

clinical surgical margins were between 5 and 10 mm. The 

group also agreed that re-excision is not always mandatory 

when histopathologic margins are free and clinical surgical 

margins were histologic narrower than 5mm. The survey did 

not evaluate for the specific histological margin of clearance 

needed (ie 2 mm versus 3 mm). There was no agreement on 

the need for re-excision in case of histopathologically pos-

itive surgical margins. Although the lack of agreement on 

the latter points does not allow direct recommendations, it 

reflects a more conservative approach for LM as compared 

to other melanoma in situ subtypes. Strong agreement was 

achieved on the management in case of presence of an in-

vasive component, which should follow surgical guidelines 

according to Breslow thickness [27].

Finally, as LM can recur more than 10 years after ini-

tial treatment and due to the high-risk of developing another 

neoplasm (either melanoma or keratinocyte cancers), there 

was agreement on life-long follow-up that should be per-

formed using clinical examination, dermoscopy and, if avail-

able, RCM [40].

first initiative with the goal of characterizing, describing, and 

homogenizing the different approaches to LM globally.

Regarding the diagnosis of LM, strong consensus was 

achieved on the use of a combined approach that should 

include clinical and dermoscopic examination, in line with 

current guidelines that reflect routine practice in many coun-

tries [13,37,38]. Dermoscopy has been used in clinical set-

ting over decades to diagnose LM and to identify early LM 

recurrences [9].  More recently, RCM has served as a useful 

adjunct for LM diagnosis and margin mapping, although 

RCM use is limited by a relatively scarce availability in most 

centers and the need for extensive training [39-48].

A large consensus agreed to obtain multiple punch biop-

sies or a broad shave biopsy to minimize the risk of under-

estimation of LM. A study by Ng et al showed that single 

punch biopsies were associated with risk of histopathologic 

misdiagnosis (OR 16.6), adverse outcomes (OR 20), and 

incorrect microstaging (OR 5.1) when compared with ex-

cisional biopsies [49]. Shave biopsies were not associated 

with adverse outcomes but with misdiagnosis (OR 2.6) and 

incorrect microstaging (OR 2.3) when compared with ex-

cisional biopsies, albeit at a lower magnitude than single 

punch biopsy. Multiple punch biopsies were not evaluated in 

that study. Ideally, the area to be biopsied should be chosen 

based on dermoscopy or RCM, although this aspect was not 
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of invasion in partially biopsied lentigo maligna melanoma.  
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moscopic predictors to discriminate between in situ and early 

invasive lentigo maligna melanoma: A retrospective observa-

tional study. J Am Acad Dermatol. 2020;83(1):269-271. DOI: 

10.1016/j.jaad.2020.03.030. PMID: 32199898.

18.	 Rzepecki AK, Hwang CD, Etzkorn JR, et al. The rule of 10s ver-

sus the rule of 2s: High complication rates after conventional 

excision with postoperative margin assessment of specialty site 
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ical Practice Guidelines for the Management of Patients with 
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20.	 Hazan C, Dusza SW, Delgado R, Busam KJ, Halpern AC, Nehal 

KS. Staged excision for lentigo maligna and lentigo maligna mela-

noma: A retrospective analysis of 117 cases. J Am Acad Dermatol. 

This study was based on a Delphi consensus of experts, 

which was restricted to a highly selected group of partici-

pants and might be subject of selection bias. Only derma-

tologists participated and no surgical oncologists, medical 

oncologists, plastic surgeons, radiation oncologists, or sur-

gical pathologists were included. Some specific scenarios 

might have not been addressed (eg presence of desmoplastic 

melanoma).  Dermoscopic and RCM criteria were not in-

cluded in the survey.

LM is a complex melanoma subtype typically affecting 

cosmetic and functionally sensitive sites. It has specific chal-

lenges compared to other melanoma subtypes. This survey 

represents a framework on which to base further LM studies 

and evidence to help develop future clinical practice guide-

lines which are based on high level evidence. There is a need 

for prospective studies on LM.
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