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Nonneoplastic mast cells are round in shape, and contain a central nucleus and var-
iable amounts of cytoplasm, which contains hundreds of membrane-bound modified
lysosomes.1 These lysosomes contain a variety of pharmacologically active sub-
stances, such as histamine, leukotrienes B4, C4, and D, and prostaglandin D2, which
are released in response to various stimuli. Mast cells also produce heparin and
enzymes such as neutral proteases.2 The wide range of substances produced by
mast cells reflects the broad functions of these cells and their participation in diverse
inflammatory disorders. Mast cells may also be increased in number in some neo-
plasms, such as neurofibroma and spindle cell lipoma. Mastocytosis includes a
distinct group of clonal mast cell disorders that may be limited to the skin or may
involve other sites.2 Confirmation of mast cell lineage, and confirmation that a mast
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KEY POINTS

� Histopathologic findings ofmastocytosis have distinguishing features at different anatomic
locations, but at all sites mast cell infiltrates may be subtle and easily overlooked.

� Useful immunohistochemical markers of mast cell lineage include KIT and tryptase; aber-
rant expression of CD25 is a marker of neoplasia in mast cell infiltrates.

� Gastrointestinal involvement by mastocytosis is increasingly recognized; endoscopic
gastrointestinal biopsies can be used to establish a diagnosis of systemic mastocytosis
in some patients with cutaneous mastocytosis and gastrointestinal symptoms.

� Mast cell sarcoma is an extremely rare clinically and pathologically distinct aggressive
variant of mast cell disease.
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cell infiltrate is neoplastic, is afforded by the use of certain histochemical and, more
reliably, immunohistochemical stains.
Mast cell granules, which are difficult to appreciate on a routine hematoxylin and

eosin stain but may appear lightly basophilic, stain metachromatically with toluidine
blue and Giemsa stains, and orange-red with chloroacetate esterase.3 Because these
histochemical stains require the presence of mast cell granules, they may underesti-
mate the number of mast cells in comparison with immunohistochemical staining
for KIT or mast cell tryptase, as neoplastic mast cells often contain greatly reduced
numbers of cytoplasmic granules.4 Consequently, these histochemical markers
have largely been replaced by immunohistochemical markers in surgical pathology
practice (Table 1).

KIT

KIT (also known as CD117), a type III receptor tyrosine kinase that plays a crucial role
in mast cell development, is a highly sensitive marker of mast cells. In contrast to mast
cell tryptase, expression is localized to the cell membrane rather than the cytoplasm.
In addition to its role in mast cell development, KIT also functions in the development
of melanocytes, germ cells, hematopoietic stem cells, and the interstitial cells of Cajal
within the gastrointestinal (GI) tract.5 KIT is therefore expressed in some malignant
melanomas, seminoma, some acute myeloid leukemias, and gastrointestinal stromal
tumors (the latter reflecting differentiation toward the interstitial cell of Cajal lineage).
However, although the overall specificity of KIT for mast cells is low, in the appropriate
clinical context KIT is invaluable for the identification of mast cells, as relatively few
normal cell types show expression of this marker.
Adult-onset mastocytosis is associated with somatic point mutations in exon 17 of

KIT (codon 816) in most cases, which result in ligand-independent activation and auto-
phosphorylation of KIT.6 KIT mutations can be detected in peripheral blood, bone
marrow aspirates, or tissue samples, which can help support a diagnosis of mastocy-
tosis; the presence of codon 816 mutations in KIT is one of the minor criteria for the
diagnosis of systemic mastocytosis.7 The most common mutation, D816V (substitu-
tion of valine for aspartate), is detected in neoplastic mast cells of more than 95%
of adult patients with systemic mastocytosis, and in approximately one-third of pedi-
atric patients with cutaneous mastocytosis.8–10 Because this particular mutation re-
sults in a conformational change in the kinase domain of KIT that renders it resistant
to the effects of imatinib, a tyrosine kinase inhibitor effective in the treatment of chronic

Table 1
Useful immunohistochemical markers in the evaluation of mastocytosis

Antibody Comments

KIT Confirms mast cell lineage; highly sensitive for mast cells, but not entirely
specific (melanocytes, interstitial cells of Cajal, hematopoietic stem cells also
express KIT); stains both normal and neoplastic mast cells

Mast cell
tryptase

Confirms mast cell lineage; highly specific for mast cells; may be less sensitive
than KIT for neoplastic mast cells in the gastrointestinal tract; stains both
normal and neoplastic mast cells

CD25 Stains only neoplastic mast cells; confirms neoplastic nature of mast cell
infiltrate; also stains some T lymphocytes

CD30 Stains a subset of neoplastic mast cells; may be a marker of aggressive disease in
bone marrow involved by mastocytosis; does not appear to be associated with
aggressive disease in the gastrointestinal tract
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