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arge Congenital Melanocytic Nevi:
ssociated Risks and Management Considerations

ordan B. Slutsky, MD,* Jeffrey M. Barr, MD,* Alisa N. Femia, MD,* and
shfaq A. Marghoob, MD†

Large congenital melanocytic nevi (LCMN) in neonates can cause considerable concern for
parents, family members, and physicians. A detailed understanding of the medical risks,
including cutaneous melanoma (CM), extracutaneous melanoma (ECM), and neurocutane-
ous melanocytosis (NCM), as well as the psychological stress that these lesions can cause
in patients, will guide informed management decisions as well as provide comfort to
parents. Current data indicate that LCMN greater than 20 cm, and more likely greater than
40 to 60 cm, are the lesions at greatest risk for complications such as CM, ECM, and NCM.
Additionally, lesions on the trunk are at greater risk for developing CM, and LCMN in
association with numerous satellite nevi are at greatest risk for NCM. Individualized
management plans, including clinical observation, magnetic resonance imaging (MRI), and
possibly surgery should be based on the risk versus benefit ratio, taking into account the
size of the LCMN, its location, the number of satellite nevi, symptoms, and numerous other
factors which will be reviewed. This paper will provide a detailed analysis of the risks
associated with LCMN, as well as a discussion regarding management and treatment
options.
Semin Cutan Med Surg 29:79-84 © 2010 Published by Elsevier Inc.
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arge congenital melanocytic nevi (LCMN) are benign
melanocytic neoplasms that develop in utero during the

rst trimester of pregnancy. The nevomelanocytes compris-
ng the LCMN are usually located within the dermal-epider-

al junction and dermis, but they can penetrate into the
ubcutaneous fat, fascia, and occasionally into underlying
uscle. Because the presence of an LCMN may affect the
ormal development or function of adnexal structures, such
s eccrine and sebaceous glands, it is not surprising that the
verlying skin may manifest xerosis and hypohydrosis result-
ng in pruritus.1 The nevomelanocytes may also disrupt the
ormal cutaneous architecture resulting in skin fragility that
an manifest with superficial erosions or ulcerations.2

Congenital melanocytic nevi enlarge in proportion to the
verall body surface area expansion but may exhibit more
apid growth during the first 6 months of life.3 Although a

Department of Dermatology, SUNY Stony Brook, Stony Brook, NY.
Department of Dermatology, Memorial Sloan-Kettering Cancer Center

Hauppauge, Hauppauge, NY.
he authors performed the work at the aforementioned institutions (SUNY

Stony Brook Department of Dermatology and the Memorial Sloan-Ket-
tering Cancer Center).

ddress reprint requests to Ashfaq A. Marghoob, MD, Memorial Sloan-
Kettering Cancer Center Hauppauge, 800 Veterans Memorial Highway,
o2nd Floor, Hauppauge, NY 11788. E-mail: marghooa@mskcc.org

085-5629/10/$-see front matter © 2010 Published by Elsevier Inc.
oi:10.1016/j.sder.2010.04.007
ariety of criteria exist defining what constitutes an LCMN,
hey are traditionally defined as nevi that are predicted to
ttain a diameter of at least 20 cm in adulthood (Fig. 1).
hose LCMN that are greater than 40 to 60 cm are catego-
ized by some as “very large LCMN” or “giant” nevi.4 A scaling
actor can be used to predict the size a congenital melanocytic
evus (CMN) will attain in adulthood: CMN on the head of
n infant will enlarge by a factor of 1.7, on the lower extrem-
ties by a factor of 3.3, and on the torso, upper extremities,
nd feet by a factor of 2.8.5 Multiple smaller satellite CMN
ay occur in patients with LCMN, with reported incidence

anging from 19% to 83% depending on the study popula-
ion and location of the LCMN (Fig. 2).6,7

Patients with LCMN are at increased risk for developing a
ost of medical problems, including, but not limited to, rhab-
omyosarcoma, liposarcoma, tethered cord syndrome, and
ubcutaneous atrophy. The 2 most common problems are
alignant melanoma (MM), which includes both cutaneous

nd extracutaneous melanoma (CM and ECM, respectively),
nd neurocutaneous melanocytosis (NCM). Although the ab-
olute risk for developing MM or NCM is less than 11%, it
hould be intuitively obvious that the calculated relative risk
ill be very high.4,8 It is therefore imperative that dermatol-

gists structure a management plan that adequately ad-
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80 J.B. Slutsky et al
resses the risk of MM and NCM while also addressing the
otential cosmetic and psychosocial impact of the LCMN.

isk of Cutaneous Melanoma
atients with LCMN are at increased risk for developing CM
nd ECM. It should be noted that CM and ECM are not ideal
escriptive terms. Primary melanoma within an LCMN may
rise in the cutaneous tissue of the epidermis and dermis, but
t may also arise from cells within the LCMN located in the
ubcutaneous fat, fascia, or muscle. Although the subcutane-
us tissue, fascia, and muscle are not anatomically part of the
utaneous tissue compartment, and thus should technically
e considered “extracutaneous,” they are by convention con-
idered “cutaneous” if involved by the LCMN. In this article
e will continue to define primary CM as melanoma arising

n the skin and subcutaneous tissue of LCMN and ECM as
rimary melanoma arising predominantly in the central ner-

igure 1 LCMN with few satellite nevi (�20). Given its very large
ize and truncal location, this patient is at relatively high risk for
M. Clinical observation of such lesions can prove challenging be-
ause of the heterogeneous clinical morphology.

igure 2 LCMN with numerous satellite nevi (�20). Given its very
arge size, truncal location, and numerous satellites, this patient is at
elatively high risk for both CM and NCM. Clinical observation of
his patient may prove challenging given the LCMNs heterogeneous
alinical morphology.
ous system (CNS), which most researchers now consider to
e one of the potential complications encountered in patients
ith NCM.
The risk of CM in patients with LCMN, compared with

hose without, is quite high, with reported relative risk esti-
ates ranging from 52 to more than 1000.9,10 When viewed

s an absolute risk, the numbers are somewhat more com-
orting, with a reported range between 0% and 11% of pa-
ients with LCMN developing CM.10,11 However, when CM
oes develop in LCMN, it often arises below the dermal-
pidermal junction, presumably from nevomelanocytes of
he LCMN that are located in the deeper dermis and subcu-
aneous tissue.12 This phenomenon can make the early clin-
cal detection of these deeply seated CM via visual inspection
hallenging. More than 70% of CM in patients with LCMN
re diagnosed by age 10, presumably because of a higher
ensity of immature, possibly genetically unstable, melano-
ytes present during early life.5

In general, most studies reporting on the risk of CM in
CMN enrolled any patients with LCMN that were at least 20
m in diameter, and most studies did not stratify the risk
alculations based on the absolute size of the LCMN or its
linical appearance (ie, flat, raised, rugous, speckled, etc). It
s currently unknown whether flat, homogeneous light
rown, and relatively smaller sized LCMN (Fig. 3) carry the
ame risk for developing CM compared with very large
CMN (�40-60 cm) that are darkly pigmented, raised, and
ugous (Fig. 4). However, some recent data suggest that the
isk for CM may be highest for lesions greater than 40
m.4,7,10 In the Registry of LCMN of the New York University
chool of Medicine (NYU-LCMN), 14 of 15 patients with
M and/or NCM had LCMN larger than 50 cm.4 In 2006,
rengal and colleagues found the risk of MM to be markedly
levated in LCMN having diameters greater than 40 cm.10

he optimal LCMN size stratification that best predicts who
s at high risk for MM and/or NCM has yet to be determined

igure 3 Smooth, fairly homogeneous LCMN of the trunk without
atellites. This patient is probably at lower risk for developing CM
nd NCM compared with patients in Figures 1 and 2. This LCMNs
maller size, absence of satellites, and homogeneous morphology
akes clinical follow-up less challenging.
nd may be larger than originally thought. It is important to
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Large congenital melanocytic nevi 81
tress that regardless of exact size, it appears that the larger
he size of the LCMN, the greater the risk for developing CM,
CM, and NCM.4,7,10

Another factor associated with increased risk of CM is
ocation of the LCMN on the torso. In a 2005 retrospective
eview of 1008 patients with large or multiple CMN, Bett6

emonstrated that the absolute risk of CM developing in
CMN located on the trunk was 2.9% (15/525), whereas the
bsolute risk of CM developing on head and limb LCMN was
.3% (1/336).

isk of
xtracutaneous
elanoma and
eurocutaneous Melanocytosis

esearchers4,7,10,13 have demonstrated an increased risk of
CM and NCM in patients with LCMN. Although the overall
isk for developing melanoma in LCMN is well documented,
he contribution of CM compared with ECM towards the
verall melanoma risk remains unknown. In the past, mela-
omas located in the CNS were often presumed to be a met-
static manifestation of an occult primary CM believed to be
ocated somewhere within the LCMN. However, it is now
nown that melanoblasts normally migrate from the neural
rest, along the leptomeninges, before migrating to the skin
uring embryogenesis. Aberrant migration of these cells may
esult in the deposition of melanocytes along the leptomenin-
es, resulting in NCM.4,14-17 Rarely the melanocytes depos-
ted along the leptomeninges may give rise to primary mela-
oma in the CNS.14,15 Even the limited and controlled
roliferation of benign melanocytes along the leptomeninges
an result in increased intracranial pressure and its associated
eurologic signs and symptoms, including headache, sei-

igure 4 Rugous LCMN on the trunk with few satellites (�20). This
atient’s lesion is probably at greatest risk for developing a cutane-
us malignancy and, despite meticulous clinical follow-up via in-
pection and palpation, it may prove difficult to discover CM at an
arly stage.
ure, and focal neurological deficits.17,18 During the remain- d
er of this manuscript we consider ECM to be a complication
elated to NCM.

The risk of NCM in patients with LCMN is well known and
as been documented in 2 prospective cohort studies, the
esults of which suggest that the risk of NCM may be greater
han for developing CM.4,18 In the data from the Nevus Out-
each, Inc-LCMN (NOI-LCMN) registry of 379 LCMN pa-
ients, 6.9% of patients with LCMN developed NCM,
hereas no patients developed CM.18 Similar results were

ound in an analysis of data from NYU-LCMN of 160 patients
ith LCMN, in which again, 7% of patients followed over 5.5
ears developed NCM, whereas no patients developed CM.4

he NYU-LCMN registry reported the 5-year cumulative risk
f developing MM to be 2.3%, NCM to be 2.5%, and the risk
or developing MM and/or NCM to be 3.3%.4 Although no
M has been diagnosed during prospective follow-up, recent

etrospective studies have documented the development of
M. However, even in these retrospective studies the risk for
eveloping NCM appeared to be greater than for developing
M.7

Kinsler and colleagues7 reviewed 120 patients with CMN
nd found that although only 1.7% of patients developed
elanoma (2 cases of metastatic disease, 1 with MM arising
ithin the LCMN and the other with unknown primary),
8% had magnetic resonance imaging (MRI) and/or clinical
eurological abnormalities indicative of NCM. In the reviews
y Bett of patients with LCMN or multiple CMN, 5.1% of
atients (51/1008) developed NCM, whereas 2.0% devel-
ped CM (17/876).6,13 When evaluating the aforementioned
ata, it is important to be aware that many patients (or guard-

ans) elect to undergo partial or total surgical excision of the
CMN, potentially leading to an underestimation of the risk
f CM.19 With that being said, the risk of NCM and ECM is of
reat consequence, especially when considering potential
creening and management strategies for LCMN, as many
atients with CNS disease are initially asymptomatic.7,13

As mentioned previously, the risk for developing CM is
reatest for patients with very large LCMN located on the
orso. It appears that the association of very large LCMN and
ncreased risk of MM is also true regarding risk for NCM.4,7

owever, location of LCMN with respect to risk of NCM,
hich on univariate analysis suggested a risk association with
osterior midline (axial) LCMN, was not found to be associ-
ted with an increased risk of NCM on multivariate analy-
is.7,20 In a multivariate analysis performed by Marghoob and
olleagues20 of 379 patients from the NOI-LCMN registry, 22
f whom had NCM, patients with more than 20 satellite
esions had a 5.1-fold increased risk for NCM (P � 0.001;
5% CI �1.9 to 14.0). To dichotomize the data, the number
f satellite nevi in their study was set at 20, but it is important
o note that new satellite nevi continue to arise in patients
ith LCMN over time, with a peak incidence occurring at age
.20,21 Although Marghoob and colleagues20 did not correlate
he number of satellite nevi with age, they did demonstrate
he concept that, in patients with LCMN, as the number of
atellites increases, so does the risk of NCM. This is in con-
rast to risk of developing CM in an LCMN, which although

ependent on the size of the LCMN, appears to be indepen-
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82 J.B. Slutsky et al
ent of the number of satellite nevi present. In addition,
lthough CM can develop in LCMN, no CM has ever been
eported to have developed in a satellite nevus.

With the data present in the literature, we can begin strat-
fying patients with LCMN who are at greatest risk of devel-
ping CM and/or NCM. Although location seems to play a
ole in defining the risk of CM, and the number of satellite
evi plays a role in defining the risk of NCM, the size of the
CMN influences the risk of both CM and NCM.4,6,7,10,20

hese findings are summarized in Table 1.

sychosocial
onsequences of LCMN

n addition to the medical risks conferred by LCMN, these
evi greatly influence the lives of patients because of the
sychosocial issues they impart. Approximately 30% of chil-
ren with LCMN feel their social lives are negatively im-
acted by the aesthetic appearance of their nevi, and 26% are
eported to have behavioral and emotional issues.22 The
nowledge of the risk of malignancy can also be psycholog-

cally disturbing to these patients and their families.

anagement of Large
ongenital Melanocytic Nevi

he management of LCMN must be considered on an indi-
idual basis. Numerous factors to consider include location
nd depth of penetration of the nevus; risk of CM and NCM;
atient age; ease of examining the nevus for suspicious
hanges; and the cosmetic and psychological impact associ-
ted with the nevus or subsequent scar resulting from re-
oval. Current management options for LCMN include ex-
ectant observation, prophylactic treatment to theoretically
ecrease risk of malignancy, and treatment to improve cos-
esis. Treatment interventions include surgical excision,
ermabrasion, laser therapy, chemical peels, and curettage.
egardless of whether surgical interventions are pursued,
anagement of these patients should always include serial

xaminations by a dermatologist experienced in monitoring
uch lesions. Because of the large number of variables in-
olved in managing patients with LCMN, a multidisciplinary
pproach, including a pediatrician, dermatologist, dermato-
athologist, plastic surgeon, neurologist, radiologist, psy-

able 1 Summary Table: Risk of CM and NCM in LCMN

Size of LCMN L

isk of CM Larger the nevus the greater is
the risk for melanoma (20 <
40 < 60 cm)

Lesions lo
be at inc
compare
head, ne

isk of NCM Larger the nevus the greater is
the risk for NCM (20 < 40 <
60 cm)

Location o
to be a s
hologist, and primary care physician, along with patient (if w
ge appropriate) and family input, is most helpful. Setting
ealistic expectations for the patient and family regarding the
ossible aesthetic and functional outcomes when discussing
reatment options, while at the same time addressing the
mall but real risk for developing CM and NCM, is important.

There is only 1 absolute medical indication for surgical
ntervention in the management of LCMN-the development
f a malignancy. Relative indications for surgical intervention
nclude prophylactic treatment to theoretically reduce the
isk for developing CM, and for cosmetic purposes. It is well
ocumented that the risk of CM and NCM increases with

ncreasing size and perhaps thickness of the CMN. Unfortu-
ately, lesions that are most challenging to remove surgically
re those that may be at greatest risk for developing a malig-
ancy.
All patients with LCMN should be screened periodically

or MM and NCM. Visual inspection can be facilitated by
btaining baseline images to use for comparison, which may
elp in the detection of subtle focal changes indicative of
arly CM. Dermoscopy may also prove useful in this en-
eavor, although it cannot be used to detect tumors develop-

ng below the cutaneous layer. Palpation of the LCMN can
ssist in identifying these deeply seated tumors, and some
ave suggested that scanning with techniques, such as
ositron emission tomography (PET) may be useful.23

For those considering prophylactic treatment, it is impor-
ant to note that a critical review of the literature is unable to
nswer the question of whether surgical intervention reduces
he risk of CM.24 Clearly, surgical intervention cannot reduce
he risk of CM to zero because it is impossible to remove
very nevus cell, and cases of CM developing from residual
ells have been reported.6,12,25 In our opinion, the interven-
ion that most thoroughly addresses the risk of malignancy
nd cosmesis is surgical excision. Current evidence indicates
hat the risk of developing melanoma in an LCMN is greatest
efore puberty, and therefore any prophylactic surgical inter-
ention would be most beneficial if performed early in life.
herefore, the burden of this decision often rests squarely on

he shoulders of the parents. Other advantages to early sur-
ical intervention are based on the belief that infants may
etter tolerate tissue expanders, serial stage excisions and
urgical recovery, as well as exhibit better wound healing
esulting in improved cosmetic result. However, general an-
sthesia is not without risks, and this also must be considered

on of LCMN Satellite Nevi

on the torso appear to
d risk for CM

LCMN located on the
extremities

Number of satellite nevi does not
confer an increased risk of CM
because no CM has ever been
reported to have developed in
a satellite nevus

CMN does not appear
ant predictor of NCM

The greater the number of
satellite nevi the greater is the
risk for NCM
ocati

cated
rease
d with
ck, or

f the L
ignific
hen counseling families of very young infants about sur-
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Large congenital melanocytic nevi 83
ery. Surgical removal of the LCMN will have no effect on the
isk for NCM. Hence, prophylactic surgical interventions
hould be postponed in patients with NCM until it is deter-
ined that their NCM is not progressing to symptomatic
isease.
Surgical intervention may also help address some of the

osmetic concerns. The significant psychosocial burden en-
ured by patients with LCMN is well documented.22 Al-
hough surgical excision may lead to unappealing, disfigur-
ng, or physically restrictive scars, 76% of patients prefer
cars to LCMN, whereas only 24% regretted having surgery
A.A. Marghoob, Department of Dermatology).22 This find-
ng may be because scars tend to be more socially acceptable
ompared with LCMN. Early surgical intervention has also
een shown to relieve the stress and anxiety of patients and
heir families regarding the threat of malignancy.26 It is im-
ortant to be aware that many LCMN will spontaneously

ighten over time and this fact may influence the decision
egarding whether or not to pursue treatments aimed at im-
roving cosmesis.
Dermabrasion and curettage are other options that may

educe the risk of CM and improve cosmesis. These proce-
ures are best performed within the first 4 to 6 weeks of life
hen it is apparently easier to find a tissue plane separating

he nevus cells from underlying tissue.27 Laser therapy may
lso improve the appearance of LCMN. Although these treat-
ent modalities may improve the overall cosmetic outcome

nd reduce the risk of CM, they cannot fully eliminate the
isk and the cosmetic results are variable. In addition, super-
cially altering the appearance of an LCMN with scar tissue
ay make it more difficult to clinically monitor for the de-

elopment of CM.
Because of the risk of NCM in patients with LCMN, one of

he key management questions is whether they should all be
creened with an MRI of the CNS. In a study by Agero et al28

f 148 asymptomatic patients with LCMN located on the
osterior axis, 6% had positive findings consistent with NCM
n MRI. A study by Foster et al29 demonstrated that out of 43
atients with LCMN overlying the dorsal spine or scalp, 14
atients had NCM, and only one went on to develop symp-
oms over an average of 5 years of follow up. A more recent
eview by Kinsler et al7 of 120 high-risk patients (LCMN,
any satellites, multiple CMN) found that 15% had abnor-
al MRI findings, and 72% of those patients developed

ymptomatic disease by age 2. Although not all asymptom-
tic patients with NCM go on to develop symptomatic dis-
ase, longer follow up will be necessary to determine the real
ong-term prognosis in asymptomatic patients. Theoretically,
creening MRI scans of the CNS should be performed by 4 to
ight months of age, before myelinization can interfere with
isualization of the leptomeningeal melanin deposits.30 From
practical standpoint, this may not be necessary, as fol-

ow-up MRIs of patients with positive initial findings did not
how a reduction in signal intensity at a later age.7

It is clear that all symptomatic patients with LCMN should
btain an MRI of the CNS, and an MRI scan should be
trongly considered for asymptomatic patients with LCMN,

specially those with very large LCMN and/or many satellite
evi. Negative imaging studies can be reassuring for patients
nd families, while positive findings may lead to therapeutic
nterventions aimed at preventing or limiting progression to
ymptomatic disease (ie, surgical resection or ventriculoperi-
oneal shunt placement) as well as potentially altering plans
or elective cutaneous surgery. If the initial screening MRI is
egative then the general recommendation is that no fol-

ow-up MRI scans are necessary unless the individual devel-
ps neurological symptoms suggestive of NCM. By contrast,
f the initial screening MRI is positive then the patient should
e followed by a neurologist and decisions regarding the
eed for repeat MRI scans will depend on multiple factors,
uch as the presence or absence of symptoms and type of
nitial MRI finding (ie, mass lesion, hydrocephalus, etc).

onclusions
CMN in neonates can cause considerable concern for par-
nts, family members, and physicians. A detailed under-
tanding of the medical risks, including CM, ECM, and
CM, as well as the psychological stress associated with these

esions, will guide informed management decisions and pro-
ide comfort to parents. Current data indicate that LCMN
reater than 20 cm, and more likely greater than 40 to 60 cm,
re the lesions at highest risk for complications, such as CM,
CM, and NCM. Additionally, lesions on the trunk are at
igher risk for developing CM, and LCMN in association
ith numerous satellite nevi are at highest risk for NCM.

ndividualized management plans, including clinical obser-
ation, MRI, and possibly surgery should be based on the risk
ersus benefit ratio, taking into account the size of the
CMN, its location, the number of satellite nevi, symptoms,
nd other factors as discussed above. Regardless of what type
f management is decided upon, be it surgical or observation,
t must be remembered that most LCMN patients lead
ealthy, productive lives.
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