macrophages are antigen-processing cells. Bone marrow myeloid
stem cells (CD34+) give rise to monocyte (CD14+, CD68+, CD11c+,
CD1a–) and DC (CD14–, CD11c+/–, CD1a+/c) precursors. Monocyte
precursors, in turn, give rise to macrophages (CD14+, CD68+,
CD11c+, CD163+, lysozyme+) and interstitial DCs (CD68+, CD1a–).
DC precursors give rise to Langerhans cell DCs (Birbeck granules,
CD1a+, S100+, langerin+) and plasmacytoid DCs (CD68+, CD123+).
Follicular DCs (CD21+, CD23+, CD35+) originate from mesenchymal
stem cells. Dendritic and histiocytic neoplasms are operationally classified into macrophage/histiocyte-related and DC-related neoplasms.
The former includes histiocytic sarcoma/malignant histiocytosis and
the latter Langerhans cell histiocytosis, Langerhans cell sarcoma, interdigitating DC sarcoma, and follicular DC sarcoma.

Langerhans Cell Histiocytosis Langerhans cells (LCs) are specialized
DCs that reside in mucocutaneous tissue and upon activation become
specialized for antigen presentation to T cells. LC histiocytosis (LCH;
also known as histiocytosis X) represents neoplastic proliferation of
LCs (S-100+, CD1a+, and Birbeck granules on electron microscopy).
LCH incidence is estimated at 5 per million, and the disease typically
affects children with a male predilection. Presentation can be either
unifocal (eosinophilic granuloma) or multifocal. The former usually
affects bones and less frequently lymph nodes, skin, and lung, whereas
the latter is more disseminated. Unifocal disease often affects older
children and adults, whereas multisystem disease affects infants. LCH
of the lung in adults is characterized by bilateral nodules. Prognosis
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Langerhans Cell Sarcoma Langerhans cell sarcoma (LCS) also represents neoplastic proliferation of LCs with overtly malignant morphology. The disease can present de novo or progress from antecedent
LCH. There is a female predilection, and median age at diagnosis is
estimated at 41 years. Immunophenotype is similar to that seen in
LCH, and liver, spleen, lung, and bone are the usual sites of disease.
Prognosis is poor, and treatment is generally ineffective.
Interdigitating Dendritic Cell Sarcoma Interdigitating DC sarcoma
(IDCS), also known as reticulum cell sarcoma, represents neoplastic
proliferation of interdigitating DCs. The disease is extremely rare and
affects elderly adults with no sex predilection. Typical presentation is
asymptomatic solitary lymphadenopathy. Immunophenotype includes
S-100+ and negative for vimentin and CD1a. Prognosis ranges from
benign local disease to widespread lethal disease.
Follicular Dendritic Cell Neoplasm Follicular DCs (FDCs) reside in B-cell
follicles and present antigen to B cells. FDC neoplasms (FDCNs) are
usually localized and often affect adults. FDCN might be associated
with Castleman’s disease in 10–20% of cases, and increased incidence
in schizophrenia has been reported. Cervical lymph nodes are the most
frequent site of involvement in FDCN, and other sites include maxillary,
mediastinal, and retroperitoneal lymph nodes; oral cavity; gastrointestinal system; skin; and breast. Sites of metastasis include lung and liver.
Immunophenotype includes CD21, CD35, and CD23. Clinical course is
typically indolent, and treatment includes surgical excision followed by
regional radiotherapy and sometimes systemic chemotherapy.
Hemophagocytic Syndromes Hemophagocytic syndrome (HPS) represents nonneoplastic proliferation and activation of macrophages
that induce cytokine-mediated bone marrow suppression and features
of intense phagocytosis in bone marrow and liver. HPS may result
from genetic or acquired disorders of macrophages. The former entail
genetically determined inability to regulate macrophage proliferation
and activation. Acquired HPS is often precipitated by viral infections,
most notably Epstein-Barr virus. HPS might also accompany certain
malignancies such as T-cell lymphoma. Clinical course is often fulminant and fatal.
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Histiocytic Sarcoma/Malignant Histiocytosis Histiocytic sarcoma represents malignant proliferation of mature tissue histiocytes and is often
localized. Median age at diagnosis is estimated at 46 years with slight
male predilection. Some patients might have history of lymphoma,
MDS, or germ cell tumors at time of disease presentation. The three
typical disease sites are lymph nodes, skin, and the gastrointestinal system. Patients may or may not have systemic symptoms including fever
and weight loss, and other symptoms include hepatosplenomegaly,
lytic bone lesions, and pancytopenia. Immunophenotype includes
presence of histiocytic markers (CD68, lysozyme, CD11c, CD14)
and absence of myeloid or lymphoid markers. Prognosis is poor, and
treatment is often ineffective. The term malignant histiocytosis refers
to a disseminated disease and systemic symptoms. Lymphoma-like
treatment induces complete remissions in some patients, and median
survival is estimated at 2 years.

depends on organs involved. Only 10% of patients progress from
unifocal to multiorgan disease. LCH of the lung might improve upon
cessation of smoking.

