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after a follow-up of 1, 4 and 7 years; and three patients with lymph
node metastases were alive after a follow-up of 6, 7 and 10 years.
More patients need to be studied and followed to see if the prog-
nosis is what would be predicted by the depth of the lesion or slight-
ly better than that. However, there is no doubt that some patients
do develop metastases and can die from such nevoid melanomas.
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Melanocytic lesions constitute a very important part of surgical
pathology material. Melanoma kills more patients than any other
cutaneous malignancy and early detection is crucial in its clinical
management. Additionally, melanocytic lesions are involved in a high
percentage of malpractice lawsuits. Although histological exam of
hematoxylin and eosin slides remains the main component in the
diagnosis of melanocytic legions, in recent years, immunohisto-
chemistry and, to a lesser extent, other molecular pathology tech-
niques have been applied to help in the diagnosis of this group of
lesions.
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Immunohistochemistry

Because melanin pigment may be confused with the brown chro-
mogen diaminobenzidine, immunohistochemical interpretation is
sometimes problematic. Approaches to circumvent this problem
include use of other immunohistochemical chromogens (fast red,

etc.), use of Giemsa or azure B counterstain to stain melanin green,
and bleaching of melanin. With bleaching techniques, reactivity for 5-

100 protein, gplOO (HMB-45), the NKI-C3 antigen, CD34,and 0020
(L26) are unaffected, while certain other antigens may show enhance-
ment or abolition. Therefore, any use of bleaching techniques in

immunohistochemistry should be carefully worked up in each partic-
ular laboratory.

As in otherareas of pathology, immunohistochemistry should be
pertormed using a panel of antibodies to avoid misdiagnosis. For
example, occasional cytokeratin expression occurs in melanoma,
especially in metastases; if only anticytokeratin antibodies are used
in such a case, a diagnosis of carcinoma can be entertained.

S-100 protein remains the most sensitive (if nonspecific) mark-
er of melanocytic differentiation. Most cases initially considered 5-
100-negative become positive on additional testing. In the differen-
tial diagnosis between spindle-cell melanomas and malignant
peripheral nerve sheath tumors, the former usually express 5-100
protein in most tumor cells.

HMB-45 is a monoclonal antibody that detects a protein in early
melanosomes. HMB-45 labels malignant melanoma of soft tissues
(clear cell sarcoma), the sugar tumor” of the lung, angiomyolipo-
mas and lymphangiomyomatosis. Because these lesions rarely
occur in the skin, HMB-45 is very useful in detecting melanocytic
differentiation in skin biopsies. HMB-45 labels immature or activat-
ed intraepidermal melanocytes (melanocytes of fetal and neonatal
skin, proliferating melanocytes in inflamed skin or in skin adjacent
to diverse neoplasms), blue nevi, the superficial portions of other
nevi, and most primary melanomas. HMB-45 detects a pattern of
“maturation’ with labeling of the top but not of the bottom of most
melanocytic nevi. Such a pattern is usually absent in melanomas,
thus HMB-45 may be helpful in this differential diagnosis. The use
of antigen retrieval techniques and high-sensitivity detection sys-
tems (such as streptavidin, Envision®, etc.) increases the sensitivi-
ty of HMB-45; with such techniques, up to 75% of primary spindle
cell melanomas are positive, at least in a few scattered cells.

Other markers for melanocytic differentiation are under study.
Peripherin, an intermediate filament involved in growth and devel-
opment of the peripheral nervous system, shows a pattern of
expression similar to that seen with HMB-45. Melan-A (MART-i)
and tyrosinase are expressed in both nevi and melanoma. NKI-C3
is an antibody that labels melanocytic lesions as well as cellular
neurothekeomas and macrophages.

The analysis of cell proliferation markers such as Ki-67 helps
distinguish between benign and malignant lesions. Common, dys-
plastic and compound Spitz nevi exhibit reactivity in <6% of cells,
generally disposed at the dermal-epidermal junction or in the more
superficial dermal compartment, with an orderly gradient with pro-
gressive loss of Ki-67 expression in proportion to the dermal depth
ofthe cells. In contrast, melanomas contain a higher count of reac-
tive cells and do not show that orderly pattern, but instead have a
random pattern of immunoreactivity. In a study with 112 lesions, the
analysis of Ki-67 expression helped detect those lesions with sys-
temic progression (recurrence or metastasis). However, in a differ-
ent study, Ki-67 expression did not correlate with development of
metastasis in thin melanomas. Analysis of Ki-67 expression is also
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important in the distinction between desmoplastic (sclerotic) nevi

and desmoplastic,melanomas; gesmoplasfie- neyj,confain a mean

of eight celigimm? P
plastic melanomas.

There is current investigation on other markers to determine
their usefulness in distinguishing nevi from melanoma. It has been
reported that melanomas, and not most nevi, express TGF-13; sub-
stance P (a potent mast-cell secretagogue); cyclin A, cyclin B, and
p34cdc2 (proteins involved in the cell cycle); mci-i and bcl-xl (anti-
apoptotic factors); p21; CD39 (an ectoadenosine triphosphate
diphosphohydrolase that may enable tumor cells to escape from
immune recognition); and D-1 (another melanoma-associated anti-
gen). CD44v5 splice variant is expressed in melanomas but not in
dermal and “dysplastic” nevi.

Other markers are usually are usually lost in melanomas: nm23
[nucleosideiphosphate (NDP) kinase, a purported metastasis-sup-
pressor gene], c-kit (tyrosine-kinase receptor), and pl 6/CDKN2A and
p27Kipl [twocyclin-dependent kinase (cdk) inhibitors]). 0D26 (dipep-
tydil-peptidase 1V, that may bind and degrade some components of
the papillary dermis) and moesin (a protein involved in the associ-
ation of actin filaments with the cytoplasmic membrane), are re-
duced in deeply invasive and metastatic melanomas.

Investigation has also been centered on the tumor vessels. F-
selectin, an endothelial antigen that acts as an adhesion molecule for
lymphocytes to extravasate, is absent in tumor vessels of primary
and metastatic melanoma, and may participate in a reduced immune
reaction against melanoma. Endoglin, a homodimeric cell surface
component of the transforming growth factor-beta (TGF-It) family
appears to be involved in the process of melanoma angiogenesis.

Some markers may be helpful in predicting prognosis.
Expression of hsp70 in the primary lesion and HLA-DR in the lym-
phocytes around the tumor correlate with a better prognosis.
Increased serum S100 B correlates with development of distant
metastases. In uveal melanomas, coexpression of vimentin and low-
molecular-weight keratins 8 and 18 results in increased in vitro inva-
siveness through extracellular matrixand may correlate with a high-
er rate of metastases. HMB-45-positive spindle cell melanomas have
aworse prognosis than their negative counterparts.

Spindle cell melanomas express p75, a neurotrophin receptor
(p75NTR), Which may explain the greater tendency of spindle cell
melanomas to undergo neurotropic spread. Immunohistochemistry
forthis marker may help to detect perineural invasion and to eval-
uate surgical margins.

Immunohistochemical detection of S100 protein and gplOO
(HMB45 antigen) increases detection of micrometastasis in sen-
tinel node biopsy for melanoma. More sensitive molecular tech-
niques have also been proposed (see below). A potential pitfall in
sentinel node biopsies is the detection of nodal nevi. These clus-
ters of benign melanocytes are present in as high as 22% of yin-
phadenectoiny specimens. A key difference between metastatic
melanoma and nodal nevi is that nevi typically occur in capsular
rather than subcapsular location, and moreover, nodal nevi should
not react with HMB-45, demonstrate significant cytologic atypia, or
show evidence of cellular proliferation (mitotic figures or significant
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Ki-67 expression). Obviously, concurrent review of the patient’s pri-
mary melanoma specimen with a view to comparing cytologic fea-
tures is crucial in this evaluation.

Molecular biology

Apphication of microdissection techniques has provided a method
to obtain tumor cells without contaminating elements such as
fibroblasts or endothelial cells. The resulting sample can be stud-
ied for possible molecular changes.

Several genetic anomalies have been reported in families with
high melanoma rates. The gene of the familial melanoma syn-
drome is present in chromosome [p36 (OMMi). A second gene
(CMM2) is present in 9p, corresponding to the cell cycle regulator
pl6/INK4. A cyclin-dependent kinase (CDK4, in chromosome
12q14) is also present in melanoma-prone families.

Microsatellite instability has been reported to be relatively fre-
quent in metastasizing melanomas as well as in metastatic
melanoma but not in clear cell sarcoma (melanoma of soft parts).
In contrast, detection of the t (12;22)(q13;q12) translocation
(Ewing's sarcomaand ATF-1 gene fusion) is characteristic of clear
cell sarcoma but not of cutaneous melanoma.

Using the polymerase chain reaction technique (FOR), detec-
tion of mRNAs of tyrosinase, p97, MUC18, and MAGE3
(melanocytic markers) in blood samples from patients with
melanoma correlates with a higher stage of disease and progres-
sion of disease. Similarly, PCR detects tyrosinase mRNA in some
sentinel lymph nodes negative with immunohistochemistry.

References

TArgenyl ZB, Cain C, Bromley C et al. 3-100 protein-negative malignant
melanoma: Fact or fiction? A light-microscopic and immunohistochemical study
Am J Oermatopathol 1994; 16: 233.

— Bacchi CE, Bonatti F, Pea M at al. HMB-45. A review Appi Immunohiatochem
1996; 4: 73.

—Harris GR, Shea CR, Horanstain MO ata!. Oesmoplastic (sclerotic) nevus: An
underrecognized entity that resembles dermatofioroma and desmoplastic
melanoma. Am J Surg Pathol 1999 (in press).

-~ Hoon OS, Wang Y, Dale PS at al. Detection of occult melanoma cells in blood
with a multiple-marker polymerase chain reactionassay J Clin Oncol 1995; 13:
2109.

—McNutt NS. “Triggered trap”: Nevoid malignantmelanoma. Semin Diagn Pathol
1998; 15: 203.

—Orchard GE, Calonie E. The effect of melanin bleachingon immunohistochemi-
cal staining in heavily pigmented melanocytic neoplasms. Am J Dermatopathol
1998; 20: 357.

— Prieto VO, McNutt NS, Lugo J at al. The intermediate filament peripherin is
expressed incutaneous melanocytic lesions. J Cutan Pathol 1997; 24: 145.
Priato VO, Woodruff JM. Expression ofbasement membrane antigens in spindle
cell melanoma. ,t Cutan Pathol 1998; 25: 297.

— Rudolph F, Schubert C, Schubert B at al. Proliferation marker KiS5 as a diag-
nostic tool in melanocytic lesions. J Am Acad Dermatol 1997; 37: 169.

— Skelton HG, Maceira J, Smith KJ at al. HMB45 negative spindle cell malignant
melanoma. J Cutan Pathol 1997; 19: 580.

—Van dar velde-zimmermann O, Roiiera JFM, Bouwens-Rombouts A at al.
Molecular test for the detection oftumor cells in blood and sentinel nodes of
melanoma patients. Am J Pathol 1996; 149: 759-764.



