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ABSTRACT:

 

Lentigo maligna (LM), a melanoma 

 

in situ

 

, is a fairly common melanocytic lesion that
usually develops on the chronically sun-exposed skin of the head and neck of Caucasians. It occurs
mostly in people older than 40 years, with an incidence rate that increases with age and peaks in the
seventh and eighth decades of life. Its diagnosis and treatment remain challenging. In this article, we
review the history, epidemiology, clinical presentation, histology, and treatment of LM.
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Introduction

 

Lentigo maligna (LM) was first described by
Hutchinson (Hutchinson’s melanotic freckle) (1–5)
and by Dubreuilh (

 

lentigo malin des vieillards

 

) over
100 years ago (6,7). Because of the slow and
progressive growth of these lesions, Hutchinson
considered these lesions to be infectious, and called
them “infective senile freckles.”

In 1894, Dubreuilh reported four cases of
“lentigo malin des vieillards,” meaning “malignant
lentigo of the elderly” (6).

Through the years, LM has been known by
many names, including lentigo melanosis, Hutch-
inson’s melanotic freckle, senile freckle, lentigo
malin des vieillards, precancerous non-nevoid
melanocytoma, and circumscribed precancerous
melanosis.

Today, the term “lentigo maligna” is commonly
used by clinicians and pathologist to refer to
melanoma 

 

in situ

 

 that occurs on sun-damaged
skin (8). Most authors refer to this lesion as LM when
it is confined to the epidermis, and as lentigo
malignant melanoma (LMM) when it invades the
dermis.

Malignant melanoma (MM) has historically been
classified into 4 types: superficial spreading MM,
lentigo maligna/lentigo maligna melanoma, nod-
ular melanoma, and acral lentiginous melanoma
(9–11). Once LM progresses to invasive melanoma

(LMM), its prognosis is similar to that of the other
types of melanoma when adjusted for tumor
thickness (12–19).

Some authors question the prognostic signifi-
cance of the subtyping MM into the four cate-
gories mentioned above. Maize and Ackerman
believe that “LM” is a mere euphemism for 

 

in situ

 

melanoma (11). Others argue that the subdivision
is relevant, because LM tends to be poorly cir-
cumscribed and “standard” margins of excision
may prove inadequate. Some suggest that LM
should be called “melanoma 

 

in situ

 

, lentigo maligna
type” (8).

 

Epidemiology

 

In the United States, the incidence of LM is the
highest in Hawaii and lowest in the northern
latitudes (20). The annual incidence of LM in
Australia was estimated at 1.3 : 100,000 (21). These
figures may be an underestimation, because
many superficial and 

 

in situ

 

 melanomas treated
in the outpatient setting are not reported.

LMM represents between 4% to 15% of all
malignant melanomas (12,22–26) and between
10% and 26% of head and neck melanomas (14–
16,27).

Little et al. found that the incidence of LM
appears to be increasing (22). The increase has
been attributed to increased UV radiation expo-
sure; cumulative UVR is commonly accepted as
the major risk factor for the development of LM
(20,22,28–30). There is an association with light
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skin color (30) and a history of severe sunburn
(31). Foley et al. found that in Australia, LM occurs
more frequently on the driver’s side of the face
and neck in men, and on the passenger’s side in
women. A plausible explanation for this pheno-
menon is that, according to the Australian road
traffic accident database, most Australian drivers
are men, and most front seat passengers are
women (32).

O’Dell et al. postulate that there is impaired
immune surveillance in sun-damaged skin, and
therefore, the risk of skin cancer is greater (33).

LM occurs almost exclusively in Caucasians
and rarely affects Asians (34). LM occurs mostly in
people older than 40 years with a mean age of 65
years (35). LM rarely develops in 20- and 30-year
olds (36,37). The incidence increases with age (22)
and peaks in the seventh and eighth decades of
life (12). Most large series of studies claim a slight
female preponderance (24,35,37).

LM has been reported in association with
several conditions, including porphyria cutanea
tarda (38), Werner syndrome (39), tyrosinase-
positive oculocutaneous albinism (40), and xero-
derma pigmentosum (41,42). Cigarette smoking does
not appear to be associated with the development
of LM (43).

 

Clinical presentation

 

LM usually develops on chronically sun-exposed
skin of the head and neck, with a predilection for
the cheek (35,44). It presents as a slowly enlarging
tan-to-brown macule with ill-defined borders
(FIG. 1).

It is usually not associated with precursor
melanocytic nevi (45). Other sites where LM occurs
include the arm, leg, and trunk.

In 2002, Kroumpouzos et al. described four
cases of perioral LM that spread into the oral
mucosa. All four patients experienced significant
long-term morbidity, and two never achieved
remission (46). A high index of suspicion is required
to diagnose these lesions, and it is important to
examine the oral mucosa in all patients who
present with atypical pigmented perioral lesions.

Rare cases of LM extending into the conjunc-
tiva have been reported (2,47,48). Rare examples
of amelanotic LM have been reported (49–58).

Clinically, the main differential diagnosis includes
solar lentigo, pigmented actinic keratosis, and
seborrheic keratosis (59).

The development of a papule or a nodule or a
change in color within a LM may announce
dermal invasion (LMM) (60,61). The risk of LM
progressing to LMM is unknown, but it has been
estimated that the lifetime risk of a 45-year-old
who has a LM to develop LMM is approximately
5%, and that of a 65-year-old is approximately 2%
(62)(FIG. 2).

 

Diagnosis

 

An excisional biopsy is the most accurate and
ideal sampling method (63,64), but because LM
tends to be large and poorly defined, it can rarely
be performed. A full thickness incisional biopsy or
multiple punch biopsies are acceptable, but may
miss invasive foci (63). Punch biopsies are quick
and easy and should be done in the most suspicious

FIG. 1. A typical case of lentigo malignant on the cheek of a
73-year-old woman.

FIG. 2. Lentigo malignant melanoma: This figure shows the
development of papules and nodules on a pre-existing lentigo
maligna.
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areas (i.e., palpable and darkly pigmented foci
that may correspond with invasion) (63). A shave
biopsy may compromise pathologic assessment
(64), yet is frequently performed.

The biopsy should be read by a pathologist
who is experienced in pigmented lesions; if the
initial biopsy is inadequate to render a definite
diagnosis, a rebiopsy should be considered (64).

 

Histopathology

 

Authors disagree about the histologic criteria of
LM (65,66), and the histologic differential is broad
(59). Some say that neither epidermal atrophy nor
periadnexal extension is helpful in the diagnosis
of LM (67). Others do not require solar elastosis
for the diagnosis (29). However, Larsen and Grude,
in a retrospective analysis of 669 cases of cutane-
ous melanoma, required atrophy, and solar
elastosis for the diagnosis (68). Microscopically, a
typical lesion shows effacement of rete ridges and
confluent melanocytes along the dermal epider-
mal junction with adnexal extension. A lichenoid
interface inflammatory infiltrate is sometimes
present. The histopathologic features of LM are
those of an intraepidermal (

 

in situ

 

) melanoma as
described by Weyers, namely: (i) asymmetry in
regard to the distribution of melanocytes, melanin,
and infiltrates of lymphocytes; (ii) poor circum-
scription, (i.e., abnormal melanocytes disposed
as solitary units present beyond the most periph-
eral discrete nest of melanocytes); (iii) an increased
number of melanocytes arranged as solitary units
within the epidermis and epithelial structures of
adnexa and in some foci predominating over
nests of melanocytes; (iv) a scatter of melanocytes
disposed as solitary units and/or nests above the
dermo-epidermal junction; and (v) nests of mel-
anocytes that vary in size and shape, are not equi-
distant from one another, and tend to confluence.
Signs of sun damage, namely, marked solar elastosis
in the upper part of the dermis, are invariable (8).

 

The role of Woods light and dermoscopy/dermato-
scopy.

 

LM can extend far beyond the visual
margins, which contributes to the high recurrence
rate (35,69–72). Dermoscopy may be more accu-
rate in diagnosing LM than visual inspection is
(73–79). Robinson found that the visual margins
were smaller than those defined by both Woods
light and dermoscopy in all 26 cases reported
by her (80). Because of the Woods light’s ability
to accentuate the differences in pigmentation,
Paraskevas et al. say that the light is an “invaluable
tool” to help delineate the borders of a LM (81).

 

Treatment options

 

The outcome of melanoma depends on the stage
at presentation (82). LM is by definition a Stage 0
disease; it is a malignancy 

 

in situ

 

. It has not
ventured beyond the basement membrane into the
dermis where lymphovascular invasion and sub-
sequent metastases become possible. It is curable
if completely excised. A most frustrating aspect of
LM is its tendency to recur repeatedly following
apparently adequate treatment (63).

 

Excisional surgery

 

When feasible, surgical excision remains the treat-
ment of choice of LM (63,64). It offers the lowest
recurrence rates (83)(FIGS. 3–5). In a review of 1351
histologically confirmed MIS cases, Zalaudek et al.
found the 5-year recurrence rate for surgical
excision was 6.8 ± 1.3% and 31.3 ± 8.5% for non-
surgical methods (84). Surgery is the only method
that permits histologic confirmation.

Agarwal-Antal and colleagues found that the
standard recommendation of 5 mm margins is
adequate in less than 50% of cases of LM (85).
Clinical margins greater than 5 mm may be neces-
sary to achieve histologically negative margins for
a large LM (64,85).

 

Mohs micrographic surgery (MMS).

 

MMS, first des-
cribed by Mohs (86) in 1941, offers intraoperative
margin assessment. MMS for LM can be performed
under local anesthesia (87).

MMS for LM may be performed as follows: the
surgical site is prepped and draped in the usual
way. The lesion, identified with the help of a
Wood’s light, and a 3-mm margin, is delineated.
The lesion is excised. A 1-mm strip of this tissue
will serve as the positive control during examina-
tion of the frozen sections of the margins. The
remainder of the tissue is submitted for perma-
nent sectioning. The first Mohs layer is now ready
to be taken. Each peripheral incision should be
beveled inward at approximately 45 degrees. The
deep margin is cut parallel to the skin surface.
Strips of 2 mm to 3 mm around the defect are
excised (87,88). Care should be taken to preserve
the orientation of tissue. The tissue is frozen, sec-
tioned, and stained with hematoxylin–eosin (H&E)
(+/– immunohistochemical stains). Additional
layers are taken until all the margins are free of
tumor. After assuring clear margins, the defect is
repaired.

Large defects are often encountered, and
consultation from plastic, head, and neck, or
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oculoplastic surgeons may be needed in anticipa-
tion of reconstruction (87).

While the procedure may take several hours,
MMS has the advantage that definite excision and
closure can be achieved the same day. A drawback
of MMS lies in the interpretation of frozen
sectioned melanocytic lesions; keratinocytes may
appear vacuolated (may resemble melanocytes),
melanocytes may be altered during freezing, and
inflammatory cells in the dermis may obscure
invasive melanoma (89,90).

Two of the authors (DMS and AK) believe that
MMS with light microscopy and routine stains
(H&E or toluidine blue) is useful as long as one
defines an endpoint at which confluent atypical-
appearing melanocytes are no longer seen. In order
to determine the patient’s “normal” melanocyte
density, a contralateral biopsy from a clinically
normal-appearing skin area may be taken and the
melanocyte density herein can be used as a refer-
ence. Permanent section evaluation (+/– immun-
ostains) should be obtained on an additional thin
margin to confirm the negative margin.

In addition to H&E, some recommend the use
of immunohistochemistry to help identify mel-
anocytes. A variety of immunohistochemical stains
have been employed, including S-100, HMB-45,
MART-1/Melan-A, and Mel-5 (87). Several authors
have used MART-1/Melan-A to help identify
melanocytes in frozen sections (91–96). Chronically
photodamaged skin often has an increased num-
ber of melanocytes. These melanocytes will be
highlighted with MART-1 and may, at the periph-
ery of a LM, be incorrectly interpreted as LM.
MART-1 cannot show if a melanocyte is malignant
or not; it merely helps to identify melanocytes.
Whether MART-1 will prove helpful in distinguish-
ing MIS from melanocytic hyperplasia in sun-
damaged skin remains to be seen.

Stevenson and Ahmed warn that while wide
surgical excision or Mohs micrographic surgery is
reported to have the highest cure rate for LM, it is
often impractical because (i) of the constraints of
extensive surgery in elderly patients, (ii) most
lesions occur on the head and neck, (iii) of the
difficulty in discerning the confines of the lesion
histologically, and (iv) of the cost and time
requirements (83).

 

Other treatment modalities

 

Surgery is sometimes not feasible because of
potential aesthetic or functional impairment,
comorbidity, or patient preference (97). The major

FIG. 3. The use of Woods light helped determining the
margins of lentigo maligna.

FIG. 4. Same patient in FIG. 3 – Excision of lentigo maligna
and defect repair.

FIG. 5. One month post-surgery follow up.
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drawback of all non-surgical methods of treat-
ment of LM is that the whole lesion cannot be
submitted for histologic examination. Therefore,
invasive malignancy may be missed, and clean
margins cannot be verified (83).

A substitute to surgery should be effective to
a depth of at least 3 mm to 5 mm below the skin
surface to ensure treatment of periadnexal and
subclinical invasive disease (97). Recurrence rates
of superficially destructive modalities, such as
cryosurgery, radiotherapy, electrodessication and
curettage, laser surgery, topical 5-fluorouracil, and
azelaic acid, vary widely (59,98).

 

Cryotherapy

 

Liquid nitrogen cryotherapy has mostly been used
in the treatment of LM where surgery is techni-
cally difficult and cosmetically undesired (83).
Cryotherapy is quick and easy and recommended
for use in the elderly or infirm (83). While the
5-year recurrence has been reported to be as high
as 34% (84), some have documented good success
as long as the treatment time is sufficiently long
(36,99–103). According to Gage et al. (104), cryo-
therapy destroys melanocytes and spares kerati-
nocytes at –4 to –7 ºC. There are, however, no data
to support that this also holds true for neoplastic
melanocytes (83). There is, as yet, no standard
treatment protocol for cryotherapy. Some authors
(36,101) recommend a double freeze (30 to 60 s)–
thaw cycle. Cryotherapy may be given with or
without local anesthetic (83). Healing of cryosur-
gical wounds usually takes longer than excisional
wounds do, and the cosmetic results may vary
(59,101,105). The post-treatment area is often
dyspigmented, and it may be difficult to know if
the lesion was cured or if residual disease remains
(63) and may necessitate a biopsy to exclude
recurrence (106).

 

Laser therapy

 

A variety of lasers have been used as primary
therapy for LM, but to date, no large series with
long-term follow-up have been reported.

 

Radiation therapy

 

Radiation therapy is widely employed for the
treatment of LM outside the USA (63). A German
study, in which 42 patients with LM were prima-
rily treated with radiotherapy, showed no recur-
rence (mean follow up of 23 months, median
= 15 months). The cosmetic results were good to

excellent in all cases (107). Longer follow up is
needed, but radiotherapy may be a reasonable
treatment option for LM in patients who are not
suitable for surgery (63).

 

Azelaic acid

 

Treatment of LM with azelaic acid was first
described by Nazzaro-Porro et al. in 1979 (108).
Depending on the time needed to clear the lesion,
a 15% to 20% cream is applied twice daily for 2
weeks to 12 months. Some report good to excel-
lent results (108–113), others no response (44)
while McLean described a case that progressed to
LMM during treatment (114). One author (DMS)
routinely places patients on topical azelaic acid
20% daily post-operatively ad infinitum and to
date has had no recurrences in this patient group
(personal observation, non-published data).

 

Immunotherapy

 

Recently there has been significant interest in the
use of imiquimod for LM. Review of LM cases
treated with imiquimod show a response rate that
ranges from 66% to 100% and a mean clearance
rate of 91% (97,115). A strong inflammatory reac-
tion, characterized by weeping erosions, appears
to be associated with a good response to imiqui-
mod (115). In a case series, four of the six non-
responders showed no inflammation (97). The
frequency and duration of imiquimod application
required to induce weeping erosions differ from
patient to patient (115).

Imiquimod shows promise, but at the present,
this treatment should be considered experimental
due to the small number of patients studied, the
uncontrolled trials, and the short follow up (97).
Also, the dosing schedule, treatment periods, and
the size and margins of lesions are variable or not
specified. For these reasons, optimal treatment
guidelines with imiquimod cannot be given (97).
Invasive disease with satellite metastases during
treatment with imiquimod has been reported (116).

Variable to poor results have been obtained
with curettage and electrodessication (117–120).
Cautery may compromise histologic interpreta-
tion and may delay healing (121).

 

Conclusion

 

LM is an 

 

in situ

 

 melanoma and cure should be the
goal of treatment. The diagnosis and treatment of
LM remain controversial. Surgical methods remain
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the treatment of choice, but the standard 5 mm
margin of excision may be inadequate. Other treat-
ment modalities, including cryotherapy, laser, aze-
laic acid, cautery, curettage, electrodessication,
radiation, laser, cryo- and immunotherapy, have
been described. The challenge is to strike a balance
between the risks and benefits of a given thera-
peutic approach. Age, health status, patient pref-
erence, and the size and location of the lesion
should be taken into consideration. Knowledge of
the different treatment options allows treatment
to be tailored to the patient.
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