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Sentinel lymph node evaluation is a critical component of melanoma staging, and lymph node status provides

one of the most powerful predictors of melanoma recurrence and survival. One of the well-known diagnostic

pitfalls in melanoma sentinel lymph node evaluation is the presence of nodal melanocytic nevi, which has been

demonstrated in up to 26% of lymphadenectomy specimens and specifically in melanoma patients. Melanocytic

markers enhance the sensitivity of melanoma detection in sentinel lymph nodes. However, established markers

such as anti-melan-A/MART1, S100 protein and SOX10 antibodies cannot discriminate melanoma metastasis

from nodal nevi. Recent studies have demonstrated strong expression of neural stem/progenitor cell markers

nestin and SOX2 in melanoma. In this study, we tested the diagnostic utility of nestin and SOX2 in

differentiating metastatic melanomas from nodal nevi. Twenty-three lymph nodes with metastatic melanomas

and 17 with nodal nevi were examined. Of the 23 metastatic melanomas, 18 showed diffuse and strong (3þ )

nestin, 4 showed rare cells with strong (3þ ) nestin, and one showed diffuse but faint (1þ ) nestin staining.

Nuclear SOX2 was positive in 13 metastatic melanomas. In contrast, 15 nodal nevi showed no nestin, and 2

showed rare cells with very faint (o1þ ) nestin staining. SOX2 was negative in 13 nodal nevi. Overall, nestin was

strongly expressed in metastatic melanomas (n¼ 22/23; 96%), but not in nodal melanocytic nevi (n¼ 15/17; 88%;

Po0.0001). SOX2 was also expressed in metastatic melanomas (n¼ 13/23; 57%) but not in the majority of nodal

melanocytic nevi (n¼ 13/16; 81%; P¼ 0.02). In one lymph node harboring metastatic melan-A-negative

desmoplastic melanoma, nestin and SOX2 strongly highlighted the infiltrating tumor cells, suggesting the

potential clinical value of these two markers in desmoplastic melanoma lymph node biopsies. This study

provides evidence that nestin and SOX2 can effectively differentiate nodal melanocytic nevi from metastatic

melanomas and serve as powerful diagnostic adjuncts in melanoma staging.
Modern Pathology (2013) 26, 44–53; doi:10.1038/modpathol.2012.132; published online 17 August 2012

Keywords: metastatic melanomas; nestin; nodal melanocytic nevi; SOX2

Malignant melanoma is a malignant tumor of mela-
nocytes that accounts for less than 10% of all skin
cancer diagnoses but the majority of skin cancer-
related deaths.1 For patients diagnosed with
malignant melanoma, sentinel lymph node biopsy is
an essential component of tumor staging, and lymph
node status provides one of the most powerful
predictors of melanoma recurrence and survival.2–4

Whenmelanomametastasizes, a regional lymph node

is the most common site, and tumor burden can range
from rare tumor cells to complete effacement of
lymph nodes. The presence of either micro- or
macrometastasis in a single lymph node changes
melanoma staging from stage I to stage III.5 In
addition, a single positive lymph node signifies a
decrease in 10-year survival from 95% (stage IA) to
68% (stage IIIA), and with more than three positive
lymph nodes, 10-year survival rate drops to 24%.5

Although controversial, many surgeons perform com-
pletion lymphadenectomy based on the histological
diagnosis of a single positive sentinel lymph node,2

and high-dose interferon-a2b is offered as an adjuvant
treatment option for stage III melanoma. As sentinel
lymph node evaluation carries significant prognostic
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and therapeutic implications, accurate assessment of
sentinel lymph node biopsies is crucial for
appropriate tumor staging and patient management.

The recently published seventh edition of the
AJCC staging system for cutaneous melanoma has
incorporated two important changes specific to the
handling and interpretation of sentinel lymph node
biopsies.5 First, unlike breast cancer, there is no
lower threshold of tumor burden to define regional
nodal metastasis, reflecting the view that even small
tumor volume in lymph nodes may be clinically
significant.6 Second, for the purpose of melanoma
staging, nodal micrometastasis is now defined using
either H&E or immunohistochemical staining, which
must include at least one melanocyte-specific marker.
These two changes in AJCC tumor staging herald
more prevalent use of immunohistochemical markers
for the detection of melanoma micrometastasis and
an increased likelihood of encountering challenging
nodal melanocytic lesions due to more sensitive
detection methods.

One of the major diagnostic pitfalls in sentinel
lymph node biopsies from melanoma patients is the
presence of nodal melanocytic nevi.7,8 Benign
melanocytic nevi are reportedly identified in 8–26%
of lymphadenectomy specimens and occur more
frequently in melanoma patients, specifically in
sentinel lymph nodes.8 Histologically, nodal melano-
cytic nevi consist of aggregates of cytologically bland
melanocytes that reside in the lymph node capsule
and trabeculae, whereas metastatic melanomas are
predominantly subcapsular, sinusoidal and intra-
parenchymal, and show cytological features of malig-
nancy.9 Nonetheless, as melanomas often display a
wide spectrum of cytological features and can be
morphologically bland, as in nevoid melanoma, the
distinction between benign nodal nevi and mela-
noma metastases can be difficult. To complicate the
matter further, both metastatic melanomas and nodal
melanocytic nevi can occupy unusual sites within
the lymph nodes. It has been shown that melanoma
cells can seed lymph node capsules,10 and nevoid
aggregates have been identified in the subcapsular
space and even within nodal parenchyma,7

mimicking metastasis. On the basis of morpho-
logical criteria alone, distinguishing nodal melano-
cytic nevi from nodal melanomas can be very
difficult, especially when the melanocytic focus in
question is small and lacks overt cytological atypia.
In such histologically ambiguous lesions, care must
be taken to avoid over-diagnosing nodal nevi as
metastatic melanomas or under-diagnosing tumor
deposits as nodal melanocytic nevi.

Many melanocytic markers are routinely used in
the evaluation of microscopic metastasis, yet no
single immunostain is adequately specific in differ-
entiating melanoma metastases from nodal melano-
cytic nevi.11 Melan-A/MART1 and SOX10 are
highly sensitive for melanoma.12,13 However, they
indiscriminately highlight melanoma and nevus
cells, and cannot distinguish between these two

entities.13,14 HMB-45 is an antibody directed against
glycoprotein gp100 in premelanosomes, yet it is also
positive in isolated or aggregated melanophages in
sentinel lymph nodes.15 S100 protein, one of the
most sensitive markers for melanoma, is also
expressed in nodal melanocytic nevi and diffusely
highlights dendritic cells,14,16 making the
interpretation of this marker particularly confusing
in lymph node specimens.

With the recent isolation of tumorigenic stem cells
in human,17 we postulated that even though meta-
static melanomas and nodal melanocytic nevi share
common lineage, melanomas are more likely to
express neural stem/progenitor cell markers than
nodal melanocytic nevi, which are presumably termi-
nally differentiated cells. A few studies have
demonstrated that the neural stem/progenitor cell
marker nestin, a type VI intermediate filament tran-
siently expressed in early migrating and proliferating
neuroectodermal cells,18 is expressed in primary and
metastatic melanomas.19–23 Furthermore, this
expression seem to correlate with more advanced
disease and decreased 5-year survival.24,25 In
contrast, the majority of melanocytic nevi, even dys-
plastic nevi, showed no or weak nestin staining.20,23

SOX2, or SRY (sex determining region Y)-box 2, is a
transcription factor expressed by neural progenitor
cells throughout the vertebrate CNS, and can bind to
and regulate the nestin core enhancer.26 It is also one
of the key transcription factors essential for the
induction of pluripotent stem cells from fibroblasts
in mice.27 Recently, it has been shown on whole
tissue sections that metastatic melanomas expressed
both nestin and SOX2, but no cutaneous melanocytic
nevi were positive for both markers.23

The aim of this study was to investigate the
diagnostic utility of neural stem/progenitor cell
markers nestin and SOX2 in differentiating nodal
melanocytic nevi from metastatic melanomas.

Materials and methods

Study Population and Case Selection

This study was approved by the Institutional Re-
view Board of Washington University in St Louis.
The Department of Pathology database was searched
for cases diagnosed with nodal melanocytic nevi
from 1993 to 2011, and a matching number of
metastatic melanomas to the lymph nodes were
randomly selected for this study. Archival formalin-
fixed, paraffin-embedded tissue blocks and slides
were retrieved from our surgical pathology files. All
H&E-stained slides were independently reviewed by
three study pathologists (DL, AL and PLC). A total of
41 surgical specimens were included in this study:
23 lymph nodes with metastatic melanomas (16
sentinel, 7 non-sentinel), 17 lymph nodes with
nodal melanocytic nevi (8 sentinel, 9 non-sentinel;
5 with history of melanoma) and 1 lymph node with
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‘subcapsular/intranodal melanocytic rest.’ Patient
demographics (age, gender, primary diagnosis, spe-
cimen type and location) are detailed in Table 1.

Immunohistochemistry

Results of each immunostain were independently
reviewed by three study pathologists (AL, DL and
PLC). Immunostain for nestin (Milipore, 1:100, no.
MAB5326) was performed on a Ventana Benchmark
XT automated immunostainer (Ventana Medical
Systems, Tucson, AZ, USA) according to standard
protocols after heat-induced antigen retrieval.

Immunoreactivity for cytoplasmic nestin was de-
tected using the Ultra View Universal Alkaline
Phosphatase Red Detection Kit to avoid difficulty
in interpreting nestin staining in cells with pigmen-
ted cytoplasm. Appropriate positive and negative
controls were included for each run of immunos-
taining. Nestin is expressed in vascular endothelial
cells, so lymph node blood vessels served as internal
positive controls. Primary antibodies were omitted
as negative controls. The expression of nestin
antibodies was qualitatively scored as 0 (no stain-
ing), 1þ (weak), 2þ (moderate) and 3þ (strong).

Immunostaining for goat anti-SOX2 antibodies
was performed manually. Briefly, the unstained
slides were blocked using 1% BSA (bovine serum
antigen) and subsequently incubated with the
primary antibody (Neuromics, 1:200, no. GT15098)
for 35min. Secondary antibody (rabbit/mouse/goat,
DAKO; no. K0679) was applied and incubated for
30min, and DABþ chromogen was incubated for
2min according to the manufacture’s protocol.
Between each step, Tris-buffer (0.5% Tween 20, pH
7.4) was used for washing. Faint, blush-like cyto-
plasmic SOX2 was detected in lymph node germinal
centers and was used as internal positive control.
Primary antibodies were omitted as negative con-
trols. For nodal melanocytic nevi, SOX2 immunos-
taining was applied to 16 cases, as the melanocytic
focus of interest was lost in one case upon serial
sectioning of the block.

Statistics

The statistical association between each antibody
and the melanocytic lesions was analyzed using

Table 1 Patient demographics

Metastatic melanoma

No. Sex Age Location Sentinel

1 M 75 Jugular Y
2 F 19 Groin Y
3 M 52 Back Y
4 M 72 Axillary Y
5 M 75 Axillary Y
6 M 63 Axillary Y
7 M 72 Groin Y
8 M 78 Upper arm Y
9 M 72 Neck Y
10 M 58 Supraclavicular Y
11 M 68 Inguinal Y
12 F 39 Groin Y
13 M 29 Axillary Y
14 M 67 Axillary N
15 M 53 Axillary Y
16 F 59 Shoulder Y
17 M 49 Groin N
18 M 34 Jugular N
19 F 90 Groin N
20 M 60 Neck N
21 F 34 Parotid N
22 M 67 Neck N
23 M 28 Axillary Y

Nodal melanocytic nevi

No. Sex Age Location Sentinel Prior MM Primary tumor

1 F 72 Axilla N � Breast ca
2 F 59 Axilla N � Breast ca
3 M 64 Pelvic N � Prostate ca
4 F 73 Breast Y � Breast ca
5 F 37 Axilla N � Breast ca
6 F 46 Axilla N � Breast ca
7 F 60 Axilla N � Breast ca
8 F 53 Pelvic N � Leiomyosarcoma
9 M 62 Jugular N � Unknown Primary
10 F 36 Breast Y � Breast ca
11 F 40 Groin Y þ
12 M 58 Groin Y þ
13 M 40 Neck Y þ
14 F 30 Axilla Y þ
15 F 49 Axilla Y þ
16 F 59 Axilla N � Breast ca
17 F 50 Breast Y � Breast ca

Subcapsular rest
1 M 63 Inguinal Y þ

Table 2 Nestin and SOX2 immunostaining of metastatic
melanomas

No. Nestin SOX2

1 3þ þ
2 3þ �
3 Rare 3þ �
4 3þ þ
5 Rare 3þ �
6 Rare 3þ �
7 3þ þ
8 3þ þ
9 3þ þ
10 3þ �
11 3þ �
12 3þ �
13 3þ �
14 Diffuse 1þ þ
15 Rare 3þ �
16 3þ þ
17 3þ �
18 3þ þ
19 3þ þ
20 3þ þ
21 3þ �
22 3þ þ
23 3þ þ
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Fisher’s exact test. All reported P-values were based
on a two-sided hypothesis, and a P-value o0.05 was
considered statistically significant.

Results

Nestin Expression in Lymph Nodes with Metastatic
Melanoma

All 23 cases of metastatic melanoma harbored intra-
parenchymal tumor cells that were epithelioid and/
or spindled in morphology and showed cytological
features of malignancy (marked atypia, mitoses, etc).
Some tumor cells contained melanin pigment,
whereas some were amelanotic.

Immunostain for nestin revealed strong (3þ ) and
diffuse cytoplasmic positivity in 18 lymph nodes
(n¼ 18/23, 78%; Figure 1a-c). Expression of nestin
in rare cells with strong (3þ ) cytoplasmic positivity
was seen in 4 lymph nodes (n¼ 4/23, 17%), whereas
1 lymph node showed diffuse, weak (1þ ) positivity
(n¼ 1/23, 4%). If all tumor cells with strong (3þ )
nestin immunostain were considered positive, the
sensitivity of nestin in detecting metastatic melano-
ma was 96% (Table 2). Interestingly, nestin
was consistently expressed in metastatic melanomas
with spindle cell morphology, highlighting 485%
of these tumors’ cells (Figure 1a-c). In metastatic
melanomas with epithelioid morphology, the
melanin-producing tumor cells showed decreased

Figure 1 (a) Metastatic melanoma (MetM) in lymph node, hematoxylin and eosin (H&E; �6.7 magnification). (b) H&E (�100
magnification). (c) Nestin strongly (3þ ) and diffusely highlights MetM (� 100 magnification).

Figure 2 (a) Pigment-producing epithelioid melanoma cells, hematoxylin and eosin (�100 magnification). (b) Nestin expression is
decreased in the pigment-producing tumor cells compared to the amelanotic tumor cells (�100 magnification).
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nestin staining (Figure 2a-b) compared with the
amelanotic tumor cells. However, within the mela-
notic tumor foci, scattered tumor cells with strong
(3þ ) nestin staining were readily identifiable.
Overall, nestin immunostain was highly sensitive
for metastatic melanomas, especially in spindle and
amelanotic tumor cells.

SOX2 Expression in Lymph Nodes with Metastatic
Melanoma

Nuclear SOX2 staining was positive in 13 of 23
metastatic melanomas (n¼ 13/23, 57%; Figure 3a-c;
Table 2). However, no significant difference in SOX2
staining was observed between the spindle and

epithelioid tumor cells (both melanotic and amela-
notic). Overall, the sensitivity of SOX2 in detecting
metastatic melanoma in lymph nodes was some-
what lower compared with nestin.

Nestin Expression in Nodal Melanocytic Nevi

For nodal melanocytic nevi (n¼ 17), the melano-
cytic foci were either capsular or trabecular in
location. Fifteen nodal nevi showed no nestin
expression (n¼ 15/17, 88%) and 2 contained rare
cells with weak (1þ )/blush-like positivity (n¼ 2/17,
12%; Figure 4a-b and Table 3). One of these two
lymph nodes was from a patient with no history of
melanoma, and the other was from a patient with a

Figure 3 (a) Metastatic melanoma (MetM) in lymph node, hematoxylin and eosin (H&E; � 50 magnification). (b) H&E (� 200
magnification). (c) MetM is positive for nuclear SOX2 (�200 magnification).

Figure 4 (a) Nodal melanocytic nevus (nMN), hematoxylin and eosin (H&E; �100 magnification). (b) Nestin is negative in nMN (� 100
magnification). (c) Another nMN, H&E (�100 magnification). (d) SOX2 is negative in nMN (� 100 magnification).
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history of melanoma. Overall, nestin staining was
negative in the majority of nodal melanocytic nevi
(88%) and strongly positive in metastatic melano-
mas (96%; Po0.001).

SOX2 Expression in Nodal Melanocytic Nevi

Nuclear SOX2 expression was negative in 13 nodal
nevi (n¼ 13/16, 81%) (Figure 4c–d) and positive in
3 nodal nevi (n¼ 3/16, 19%; Table 3). The three
cases that were positive for SOX2 were not the same
nodal nevi that demonstrated weak 1þ nestin
staining. Overall, SOX2 was negative in the majority
of nodal nevi (81%) and positive in 57% of
metastatic melanomas (P¼ 0.02).

Nestin and SOX2 Expression in Nodal ‘Subcapsular/
Intranodal Melanocytic Rest’

One case that was originally diagnosed as ‘subcap-
sular/intranodal melanocytic rest’ was included in
this study. The patient had a history of malignant
melanoma, but histological sections of the primary
tumor could not be obtained for comparison at the
time of lymph node evaluation. The melanocytes
within the subcapsular/intranodal melanocytic rest,
some of which were pigmented, appeared bland and
had smooth nuclear contours and inconspicuous
nucleoli. A diagnosis of nevus aggregate was thus
favored (Figure 5a).

Immunostain for nestin showed subsets of cells
with strong (3þ ) nestin positivity in this melano-
cytic aggregate (Figure 5b). Compared with what we
observed in other nodal melanocytic nevi, strong
nestin expression was unusual for terminally differ-
entiated nevocytes. Careful inspection of the nuclei
showed no SOX2 expression (Figure 5c). Upon re-
examining the original H&E-stained sections, the
melanocytes appeared larger than what would be
expected of a typical nevus, and the nuclei were also
larger. Review of the patient’s electronic medical
record revealed metastatic melanoma to the same
lymph node region 2 years later. Retrospectively,
this lymph node likely harbored metastatic melano-
ma rather than a nodal melanocytic nevus.

Metastatic Desmoplastic Melanoma to the Lymph Node

Desmoplastic melanoma is a rare variant of malig-
nant melanoma that is typically negative, or at best
focally positive, for melan-A and HMB-45.12 As
such, S100 protein is one of the most commonly
applied marker for this tumor. A rare case of meta-
static, melan-A-negative desmoplastic melanoma
was identified in our database and included in this
study (Figure 6a-b and e). The lymph node showed
nests of spindled tumor cells infiltrating the nodal
parenchyma from the periphery of the lymph node.

Table 3 Nestin and SOX2 immunostaining of nodal melanocytic
nevi

No. Nestin SOX2

1 � �
2 � �
3 � 1þ
4 � Focus gone
5 � �
6 � 1þ
7 Few 1þ �
8 � 1þ
9 � �
10 � �
11 � �
12 � �
13 � �
14 Rare cells 1þ �
15 � �
16 � �
17 � �

Subcapsular rest
1 Rare cells 3þ �

Figure 5 (a) ‘Subcapsular/intranodal melanocytic rest’ with bland cytology, hematoxylin and eosin (� 141 magnification). (b) Subsets of
cells with strong (3þ ) Nestin positivity (�141 magnification). (c) SOX2 is negative (�141 magnification).
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Nestin strongly highlighted the tumor cells
(Figure 6c), and SOX2 nuclear staining was also
positive (Figure 6d). Both markers highlighted the
tumor cells with high sensitivity, but not the
background follicular dendritic cells, as observed
with S100 protein immunostain (Figure 6f).

Discussion

One of the diagnostic pitfalls in melanoma sentinel
lymph node evaluation is the presence of nodal

melanocytic nevi.8 Stewart and Copeland28 initially
described these intranodal nevocellular aggregates
in 1931, yet the mechanism by which these nevus
cells reach and reside within the lymph nodes
remains poorly understood. Two theories have been
proposed to explain the origin of nodal melanocytic
nevi.29 One theory invokes the hypothesis that
nodal melanocytic nevi arise from aberrant or
arrested migration of neural crest cells during
embryogenesis, whereas the opposing theory, or
the so-called ‘benign metastasis theory’ attributes
nodal nevi to the mechanical transport of nevus

Figure 6 (a) Metastatic desmoplastic melanoma infiltrating from the periphery of the lymph node, hematoxylin and eosin (H&E; �40
magnification). (b) H&E (� 200 magnification). (c) Nestin strongly (3þ ) highlighted the tumor cells (� 200 magnification), and (d) SOX2
nuclear staining was also positive (�200 magnification). (e) Melan-A is negative in the metastatic melanoma cells. (f) S100 protein
highlights both desmoplastic melanoma and follicular dendritic cells (� 200 magnification).
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cells from cutaneous melanocytic nevi to lymph
nodes via lymphatic drainage.

Even though most investigators consider these
nevocellular aggregates benign because of their
bland cytology and lack of malignant behavior, the
presence of these melanocytes, especially in pa-
tients with a history of melanoma, can make the
evaluation of sentinel lymph node biopsies challen-
ging for practicing pathologists.29 Unfortunately,
immunohistochemical markers such as melan-A/
MART1, S100 protein and SOX10 demonstrated
limited utility in differentiating metastatic melano-
mas from melanocytic nevi in lymph nodes.13,14,16

In the present study, we showed that the neural
stem/progenitor cell markers nestin and SOX2
exhibited high specificity in differentiating meta-
static melanomas from nodal melanocytic nevi. In
addition, nestin immunostain showed superior
sensitivity compared with SOX2 and exhibited
preferential staining in melanomas with spindle
cell morphology and amelanotic tumor cells. As
nestin is a stem/neural progenitor cell marker, the
decreased expression of nestin in melanin-produ-
cing tumor cells may be related to the more
‘differentiated’ state of these cells.

When assessing benign nodal nevi and metastatic
melanomas, the combined use of nestin and SOX2
immunostains further enhanced the sensitivity and
specificity of these two markers in detecting and
differentiating melanocytic lesions. In this study, all
cases of nodal metastatic melanomas showed either
strong nestin (diffusely or in rare cells) or SOX2
positivity, but no nodal melanocytic nevi were
positive for both markers. Our experience also indi-
cates that when encountering histologically ambiguous
melanocytic lesions, a strong (3þ ) nestin staining

alone is highly suggestive of metastatic melanoma
rather than nodal melanocytic nevi.

We specifically selected metastatic melanomas
and nodal melanocytic nevi with indisputable
histomorphology for this study. In reality, diagnostic
challenge often arises when single or rare melano-
cytes are detected by immunohistochemistry, and in
these situations, the classification of such lesions as
benign or malignant is not so clear cut. Our study
included one case of ‘subcapsular/intranodal mela-
nocytic rest’ that showed deceptively bland cytology
and a benign diagnosis was favored originally.
Correlation with strong cytoplasmic nestin staining
and clinical follow-up suggested that the ‘melano-
cytic rest’ was more likely a histologically ambig-
uous melanoma micrometastasis rather than a
benign melanocytic nevus. We propose that the
diagnostic accuracy of sentinel lymph node evalua-
tion, especially when confronted with melanocytes
of non-classic histological features, could poten-
tially benefit from nestin and SOX2 immunostains.
Future studies involving a larger number of lymph
node specimens are needed to address the value of
nestin and SOX2 in borderline melanocytic lesions
of uncertain malignant potential.

A limiting factor in this study was tissue loss,
specifically the loss of melanocytic nevi, upon serial
sectioning of tissue blocks. At the outset of this
study, six additional cases of nodal melanocytic
nevi were identified through a search of our
institutional database. However, because of tissue
exhaustion, those cases were excluded from this
study. One case of a nodal melanocytic nevus had
adequate tissue for only one immunostain (nestin)
and was thus included in this study. When small
nodal melanocytic lesions are encountered in the

Figure 6 Continued.
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future, it may be advantageous that additional tissue
sections be preserved in the event that further
immunohistochemical analysis may be needed for
the interpretation. A cocktail of anti-mouse nestin
(cytoplasmic)/anti-goat SOX2 (nuclear) antibodies
can also be considered for future studies to preserve
tissue.

Lastly, one case of metastatic desmoplastic mela-
noma merits special mention. Unlike conventional
melanomas, desmoplastic melanomas are typically
positive for S100 protein and SOX10, but are
negative, or at best focally positive for melan-A
and HMB-45.12,13 When pathologists encounter
desmoplastic melanoma lymph node biopsies,
S100 protein immunostain, with all of its limits,
and SOX10 are the best options. Here we demon-
strated that both nestin and SOX2 immunostains
strongly highlighted nodal metastatic desmoplastic
melanoma, whereas S100 protein was positive in
both the tumor cells and the follicular dendritic
cells. We believe nestin and SOX2 may be superior
to S100 when evaluating desmoplastic melanomas
in sentinel lymph nodes.

In summary, we have provided evidence that the
neural stem/progenitor cell markers nestin and
SOX2 can effectively differentiate metastatic
melanomas from benign nodal melanocytic nevi
and potentially serve as powerful diagnostic ad-
juncts in melanoma sentinel lymph node biopsies
and staging.
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