
549www.expert-reviews.com ISSN 1746-9872© 2008 Expert Reviews Ltd10.1586/17469872.3.5.549

Special Report

Lentiginous melanoma in situ is also known as 
lentigo maligna; however, lentiginous melanoma 
implies that there is a dermal component to 
the melanoma. Utilizing the term lentiginous 
melanoma in situ can be useful for therapeutic 
purposes as lentiginous lesions with ill-defined 
borders are ideal candidates for surgical removal 
with a staged-excision technique. When compared 
with routine surgical removal for melanoma, the 
staged-excision technique provides the patient 
with the benefits of comprehensive and meticu-
lous peripheral margin control, while bypassing 
the inherent frozen-section issues observed with 
Mohs micrographic surgery. Staged excisions, 
with comprehensive margin examination, offer 
a cure rate for lentiginous melanoma in situ that 
is higher than routine excisions and approaches 
the published persistence (true local recurrence) 
rates of Mohs micrographic surgery [1].

Epidemiology & statistics 
In 2007, the American Cancer Society and the 
National Cancer Institute predicted, for the 
first time, a slight decline in the number of 
new melanomas and melanoma-related deaths. 
However, in 2008, this small downward trend 
has been reversed and the American Cancer 
Society predicts 116,500 new cases of melanoma 
for this year, 46% of which will be melanoma 
in situ. Currently, the lifelong likelihood of devel-
oping melanoma is one in 41 for males and one 
in 61 for females [2]. Data from the 1990–2000 
National Surveillance, Epidemiology, and End 
Results (SEER) Cancer Registry showed that 

lentigo maligna is the most common form of 
melanoma in situ and accounts for 79% of all 
diagnosed melanoma in situ in the USA [3].

Lentiginous melanoma in situ 
clinical picture
The clinical condition known commonly today as 
lentigo maligna was described and first reported 
by Hutchinson in the 1890s [4–6]. Lentigo maligna 
occurs most commonly on chronically sun-dam-
aged skin and in middle-aged or elderly patients 
[7]. Clinically, lentigo maligna is irregular, hyper-
pigmented and often with ill-defined margins 
peripherally. Lentigo maligna can become quite 
large during its radial growth phase, with facial 
lesions as large as 13 cm being reported [8]. 

Lentigo maligna is a form of melanoma in situ 
that is the predecessor of lentiginous melanoma 
(lentigo maligna melanoma), those containing 
an epidermal as well as a dermal component of 
melanoma [9,10]. The exact percentage of those 
melanomas in situ that will eventually involve the 
dermis is unknown because of a variety of factors, 
not least of which is that melanomas in situ are 
excised after diagnosis and their natural history is 
aborted. Host factors also play a role in the devel-
opment of dermal components of melanoma, but 
these are poorly understood. It has been reported 
objectively that patients with lentigo maligna 
have a 5% lifetime risk of developing lentigo 
maligna melanoma [11]. Several studies from 
the 1960s speculated greater rates of melanoma 
in the dermis in the setting of lentigo maligna 
based on anecdotal or personal experience 
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ranging anywhere from 33 to 100% [12,13], with some authors 
simply reporting a ‘high’ risk of developing dermal components 
[14]. Additionally, the time to progression from lentigo maligna to 
lentigo maligna melanoma in susceptible lesions is unclear and can 
vary from weeks to months, years or even decades [9]. 

Surgical options for melanoma
Surgical treatment remains the stardard of care of lentiginous 
melanoma in situ or lentigo maligna melanoma. Several published 
reports are available for many surgical treatment modalities for 
treating the early stages of melanoma, including cryosurgery, 
electro dessication and curettage, laser surgery, routine excision, 
staged excision and Mohs micrographic surgery. Cryosurgery has 
been reported to be effective, but persistence (true local recur-
rence) rates from 2 to 34% have been published within the last 
15 years [15–18]. A large study of 1350 melanoma in situ lesions 
revealed persistence (true local recurrence) rates of 43% for laser 
therapy and 13% for radiotherapy [18]. In addition, another major 
risk of non excisional treatment modalities is a failure to diagnose 
unsuspected melanoma within the dermis. Medical treatment 
with imiquimod for lentigo maligna has been studied but, cur-
rently, most experts do not feel imiquimod replaces surgery, but 
rather, can be considered in nonsurgical candidates or preopera-
tively [19]. Thus, nonsurgical options are not recommended as 
monotherapy at this time given the high persistence (true local 
recurrence) rates and lack of multiple studies. 

The appropriate surgical margins utilizing routine excision 
techniques for melanoma has been debated in the medical litera-
ture for over 100 years. Samson Handley, the first to publish on 
the topic of melanoma margins, recommended a 2-inch surgical 
margin around the lesion, down to and including the under-
lying muscular fascia [20]. Since then, a multitude of articles have 

been published, including five randomized, controlled clinical 
trials examining wide versus narrow margins in the treatment 
of melanoma [21–25]. The overall conclusion from the available 
clinical trials shows no statistically significant difference in dis-
ease-free period or survival, with narrow versus wide margins for 
intermediate-thickness melanoma, defined as melanomas more 
than 1 mm, but less than 4 mm, deep [21–25].

While the appropriate surgical margin for intermediate-thick-
ness melanomas has been studied scientifically, the same is not 
true for melanoma in situ, the most common presentation clini-
cally of melanoma. The clinical trials available thus far have all 
been based on intermediate-thickness melanomas. However, there 
are no randomized clinical trials for melanoma in situ, or even for 
melanomas greater than 4 mm deep. The current, widely accepted 
surgical margin recommended for melanoma in situ excision is 
5 mm; however, this margin recommendation is not based on 
a randomized, controlled trial, but rather, is a result of a 1992 
National Institute of Health (NIH) consensus development con-
ference [26]. Persistence (true local recurrence) rates for lentigo 
maligna and lentigo maligna melanoma with routine surgical 
excision have been reported to be as high as 9–20% [27–29]. 

Several studies have examined the use of Mohs micrographic 
surgery for lentigo maligna and lentigo maligna melanoma 
[30–32]. Published persistence (true local recurrence) rates for 
lentigo maligna and lentigo maligna melanoma treated with 
Mohs micrographic surgery are as low as 0–3% and as high as 
33% [30–32]. While Mohs touts an attractively low persistence 
(true local recurrence) rate, the process has multiple limitations. 
Mohs surgery for melanoma may not be readily available, requires 
specific slide-interpretation expertise and, sometimes, requires 
specialized Mohs laboratories with immunohistochemistry stain-
ing capabilities. With frozen-section processing, normal kerati-
nocytes may appear vacuolated and can, therefore, be mistaken 
for melanocytes. Melanocytes themselves may be altered on fro-
zen section. Paradoxically, Mohs may even lead to wider exci-
sions as ambiguity on frozen sections may cause the surgeon to 
unnecessarily remove surrounding additional tissue solely because 
melanocytes may be relatively closely packed or may vary in size, 
thus mimicking authentic melanoma in situ [9]. 

Owing to problems with conventional excision methods, the 
Mohs technique and nonsurgical treatments, staged excision was 
introduced in 1990 as a reliable alternative [33]. 

Staged-excision technique
The first step in the staged-excision technique is appropriate lesion 
selection. Lesions most suitable for a staged-excision technique 
include melanomas in situ of any histological pattern, but especially 
those with poorly defined clinical borders (Figure 1). Additionally, 
melanomas that superficially involve the dermis are also acceptable 
for this type of procedure. Moreover, persistent melanomas are excel-
lent candidates for staged excisions because they have been shown to 
require more than 5-mm margins for clearance in many cases [34].

After the clinically visible border of the lesion is marked, the 
lesion is examined under a Wood’s lamp to further delineate its 
border. A geometric shape with at least three sides is then drawn 

Figure 1. Clinical presentation of lentigo maligna as an 
irregular black–light brown macule.
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around the lesion encompassing a 3–5-mm margin (Figure 2). 
Alternatively, some experts advocate the use of excising lesions 
with rounded edges with notches placed for mapping purposes. 
The lesion is excised with vertical incisions into the subcutane-
ous fat (Figure 3). The specimen is then mapped, divided, inked 
and sent for rush permanent section evaluation. The patient is 
bandaged and sent home with dermatopathology interpretation 
expected within 24–48 h. Occasionally, margin assessment results 
may be delayed for immunohistochemical analyses of submit-
ted specimens, which requires 48 h. A dermatopathologist then 
interprets the slides by examining 100% of the peripheral mar-
gin and sampling the deep margin to determine the depth of 
the melanoma’s dermal component, if any. The patient returns 
for subsequent stages as needed, until tumor control is achieved 
(Figure 4). Patients return after the final stage for repair of suitable 
defects (Figure 5). 

Dermatopathology review
The dermatopathologist inspects the specimen on its arrival in the 
laboratory and compares the surgeon’s diagram to the specimens 
received. As a rule, the surgeon has applied ink to the specimens 
so that they correspond to the drawing received. In most cases, 
there are four specimens, which are the periphery, but the range 
is three-to-six specimens for the periphery, depending on the size 
of the procedure. Often, the center field, either a debulk (not a 
true deep margin) or center section with a true deep margin, is 
submitted in addition to the peripheral margins.

The peripheral margins are then examined, measured and a 
small application of ink is applied to the most clockwise area of 
the epidermis. The effect is that when the epidermis is up, with 
the epidermal ink toward the examiner, the true margin is always 
to the right. Each of these specimens is placed in cassettes for 
processing to paraffin. The center section, whether a true debulk 
or a center section with a true margin, is inked in the deeper aspect 
and divided as is practical. These sections are also placed into a 
cassette for processing to paraffin.

The following day, the specimens, which are now fully paraffin-
ized, are re-examined by the dermatopathologist at the embed-
ding bench. With the assistance of a histotechnologist, each of 
the peripheral margins is oriented so that the inked epidermal 
surface is toward the dermatopathologist, the true margin on the 
right. The specimens are then rotated 90º so that the true margin 
is down, en face, and the inked epidermis is scored superficially 
with a sharp blade so that the score mark can be identified under 
the microscope. The center sections are embedded on edge so that 
any residual melanoma can be measured.

In recent years, it has been valuable to apply Melan-A (clone 
A103) to evaluate the true peripheral margins and to compare 
those margins to a control, if available [Hurt M, Pers. Comm.]. One 
way this is achieved in a practical way is to order Melan-A on 
sections one and five from each peripheral margin, with hema-
toxylin and eosin  for sections two, three and four. The central 
sections initially require two hematoxylin and eosin stains, the 
third section being stained with Melan-A. These stains and extra 
sections are ordered at the time the specimens are embedded to 
standardize the process for 36–48-h turnaround.

Finally, every effort is made to obtain the original melanoma so 
that it can be used as a control to evaluate the original in relation 
to the residual melanoma in the center and to any residual in the 
peripheral margins.

As a rule, confluence of melanocytes at the dermoepidermal 
junction is the minimal criterion for a positive peripheral margin. 
If theques are identified, these are additional evidence of a positive 
peripheral margin. Pitfalls include closely spaced melanocytes, 
often in a 1:1 ratio with keratocytes. Even if the ratio is relatively 
high but the melanocytes are periodically spaced, one cannot con-
sider the margin positive. A second pitfall is that of the so-called 
pseudotheque, which occurs when collections of lymphocytes or 
keratocytes mimic theques of melanocytes. Melan-A or recut sec-
tions (or both) often helps in differentiating these mimics. A third 
pitfall consists of incidental lentiginous melanocytic nevi that 

Figure 2. Lentigo maligna clinical border (dotted line) and 
four-sided geometric shape encompassing a 5-mm margin 
around lesion (solid line).

Figure 3. Specimen excised with vertical incisions into the 
subcutaneous fat.
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mimic melanomas in situ. As a rule, these are much more uniform 
in pattern than the melanoma in situ and they usually diminish 
in deeper sections. Finally, ‘stray’ Melan-A-positive cells are often 
identified in the dermis of the peripheral margins; these should 
not be considered part of any melanoma because they can be 
identified in control skin, especially in solar elastotic skin [35].

Is it melanoma in situ or melanoma with a  
dermal component?
Several studies have shown that careful microscopic analysis of 
lesions biopsied and initially interpreted as superficial lentigo 
maligna or melanoma in situ sometimes reveals a dermal com-
ponent at the time of complete excision [36,37]. Agarwal et al. 
recently examined 92 cases of biopsy-proven lentigo maligna, 
treated utilizing a geographic staged-excision technique. In addi-
tion to examining 100% of the excised peripheral margin for 
tumor presence, the center portions of the excised lesions were re-
examined to assess for the presence of a dermal component of the 
melanoma. In this series, 16% of the lesions previously thought 
to be lentigo maligna (melanoma in situ) revealed a dermal com-
ponent of the melanoma [36]. Similarly, in a study of 61 lentigo 
maligna and lentigo maligna melanoma patients, 43% of lentigo 
maligna melanoma lesions were thought to be in situ only pre-
operatively [37]. Older studies show similar findings, with one 
series reporting that more than 50% of lesions initially thought to 
be lentigo maligna were actually lentigo maligna melanoma [38]. 

The discrepancies in regards to the presence or absence of a 
dermal component of melanoma between the original biopsies 
and the subsequent excised specimens are important, as final exci-
sion margins are determined based on maximal lesion depth. 
Therefore, melanoma in situ lesions excised with routine excision 
and 5-mm margins, at times may be lesions that were actually 
present within the dermis and, thus, would have required a 1-cm 

margin. When these lesions are processed as routine excisions 
with standard bread-loafing of the excisional specimen, only a 
very small portion of the specimen is actually microscopically 
examined and, therefore, whether or not there is a dermal compo-
nent remains unknown. If, instead, appropriate melanoma in situ 
lesions are treated with a staged-excision technique, a 5-mm mar-
gin would still be utilized, but rather than random sampling of the 
margin for involvement, 100% of the peripheral margin would be 
examined and the deep portion of the lesion would be evaluated 
for the presence of a dermal component.

Case for staged excisions
The case for staged excisions for melanoma in situ is supported 
by several published studies that have shown that the frequently 
utilized 1992 NIH consensus conference margin recommendation 
of 5-mm may not be adequate. In 2002, a University of Utah (UT, 
USA) study utilized a staged-excision technique to determine if the 
NIH consensus conference recommendation was adequate for the 
treatment of lentigo maligna. Analysis of 92 cases of lentigo maligna 
treated with a staged-excision technique revealed that only 42% of 
lentigo maligna lesions were cleared after one 5-mm stage and that 
58% of lesions required more than the recommended 5-mm margin 
to achieve tumor control [36]. Numerous other studies have shown 
inadequate tumor control of lentigo maligna and lentigo maligna 
melanoma lesions with 5-mm margins. A 1999 Australian study 
showed that 38% of lesions required two or more layers [37]. Only 
69% of melanoma lesions would have cleared with the standard 
5-mm margins in a study examining periocular lentigo maligna [39]. 
In total, 50% of head and neck lentigo maligna and lentigo maligna 
melanoma lesions required more than two stages [40]. Similarly, a 

Figure 4. Final defect after 5 stages of surgery with final 
excision margin of 2.4 cm.

Figure 5. Post-operative photograph 4 months after 
combination advancement flap and full-thickness Burow’s 
skin graft repair.
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2004 Australian study demonstrated that 30% of lentigo maligna 
lesions required more than one level (>5 mm) for complete excision 
[41]. Utilizing a staged-excision technique, a separate study showed 
that only 35% of lentigo maligna/lentigo maligna melanoma lesions 
had clear surgical margins after the first 5-mm excision [42]. Further 
highlighting the case for staged excision with complete margin con-
trol is a recently published study that surveyed academic and nonac-
ademic US dermatologists regarding their treatment practices. The 
survey found that half of dermatologists are not following the 1992 
NIH consensus conference recommendation and treat melanoma 
in situ with less than the recommended 5-mm margin [43]. 

Effectiveness of staged excisions
In the first published case utilizing a staged-excision technique, a 
recurrent (probably a true local recurrence or persistent) cheek len-
tigo maligna was cleared after 11 sequential excisions over a period 
of a few weeks resulting in a defect that extended 10 cm beyond the 
clinically visible boundary [33]. Since the initial report, there have 
been several papers describing variations on the staged-excision 
technique, including the use of rounded edges, geometric shapes 
and a modification called a ‘square’ procedure, where a peripheral 
rim of tissue is excised but the central portion of the lesion is left 
intact and excised after the margins are deemed clear [10].

Despite the slight variations in technique, the effectiveness of 
the staged-excision technique is well-documented in the medical 
literature. To date, there are approximately 775 published lesions 
treated with staged excisions [8,10,33,36,37,39–42,44,45]. With an average 
follow-up of 41 months, the persistence rates (true local recurrence) 
for staged excisions of 0–7% are similar to published Mohs persist-
ence (true local recurrence) rates of 0–3% [8,10,32,33,36,37,39–42,44]. 
While the majority of the literature finds that staged-excision per-
sistence (true local recurrence) rates are comparable to Mohs sur-
gery, a recently published comparison of the two techniques found 
that staged excisions have a lower persistence (true local recurrence) 
rate (7%) than that observed with Mohs surgery (33%) [44]. 

Expert commentary
Currently, the tens of thousands of people afflicted with melanoma 
in situ are most often treated with conventional excision without 
complete margin examination, putting them at risk for local per-
sistence of tumor and subsequent possible local, regional or distant 
disease spread. Although time-consuming, staged excisions offer 
a distinct advantage for the patient in that they ensure adequate 
and confident margin control. Staged excisions are a safe, effec-
tive and simple way to achieve tumor clearance for lentiginous 
melanoma in situ. Studies have shown that blindly taking wider 
margins for melanoma has not been shown to increase survival. 
However, the 5-mm margin for melanoma in situ, which has 
become widely accepted after the 1992 NIH consensus confer-
ence, has never been studied scientifically and, recently, has been 
shown to be adequate in less than 50% of cases [36]. While Mohs 
micrographic surgery may allow for smaller surgical margins with 
complete margin examination, Mohs for melanoma is not readily 
available and frozen-section processing can obscure the pattern of 
the melanocytes.

The staged-excision procedure is most often described as an 
effective surgical technique for melanoma in situ. However, 
reports utilizing staged excisions for lentigo maligna melanoma 
can be found in the medical literature [10,37,39–41,42]. In such 
circumstances, where the lesion has a dermal component, the 
staged-excision initial margin of excision is less well-defined, 
but is often 5 mm. While 5 mm is sometimes adequate, len-
tigo maligna melanoma can require multiple stages of surgery to 
achieve margin control. Those cases of lentigo maligna melanoma 
where tumor control was achieved after a single 5-mm stage is a 
further testament to the existing trials that have shown that wider 
margins are not necessarily required for tumor clearance.

For the dermatopathologist, the determination of tumor pres-
ence at the margin can be difficult, especially if there is no control 
to assist in the evaluation of the margins. Often, melanocytes 
will have ratios with keratocytes of 1:1 in fields of solar elastosis, 
although unequivocal melanoma in situ is not identified. There 
can be a prominent population of melanocytes at the dermo-
epidermal junction, including pseudotheques as well as individ-
ual melanocytes with relatively large nuclei, which often pose 
challenging situations for the dermatopathologist. Maximizing 
the effectiveness and benefits of the staged-excision procedure 
requires a close working relationship and understanding between 
the dermatologic surgeon and the dermatopathologist. To bet-
ter assist the dermatopathologist in distinguishing between the 
control population of melanocytes in a field of solar elastosis 
versus melanoma in situ, some experts advocate sampling from 
nonlesional, sun-exposed skin for comparison purposes [46]. 
Additionally, Florell et al. advocate the use of positive and nega-
tive controls to aid both inter- and intra-observer concordance in 
the staged-excision technique [46]. We agree with this approach 
and practice it routinely.

Five-year view
Although there are almost 800 published lesions in the medical 
literature treated with the staged-excision technique, there has 
been only one small study comparing Mohs surgery versus staged-
excision outcomes [32]. In the next 5 years, additional staged-
excision series and reports will probably continue to be published. 
Owing to persistence (true local recurrence) rates being impor-
tant factors to consider when determining the effectiveness of a 
specific treatment modality, it is important to closely examine the 
duration of follow-up reported, with longer duration of follow-up 
encouraged in future publications. In addition, the most helpful 
reports will be randomized trials with study arms comparing 
the most widely utilized surgical techniques, including routine 
excisions, staged excisions and Mohs surgery. 
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Key issues

Lentiginous melanoma•  in situ is a common pattern of melanoma in situ.

Lentiginous melanoma•  in situ commonly presents on chronically photodamaged skin.

The current recommended surgical margin of 5 mm for melanoma•  in situ is based on a consensus conference and not on a randomized 
controlled scientific trial.

Several studies have shown that 5-mm margins are not adequate for all cases of melanoma•  in situ.

A staged-excision technique allows for complete tumor control with analysis of the entire peripheral margin and sampling of the • 
excised specimen for an intradermal component of a melanoma.

Staged excisions for melanoma•  in situ offer a cure rate that is higher than that of routine excisions and approaches the published 
persistence (true local recurrence) rates of Mohs micrographic surgery.

The staged-excision technique has been shown to be effective for melanoma•  in situ and further studies with extended durations of 
follow-up should be encouraged to assess long-term cure rates.
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