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Normally, within the lymphoreticular system, two major subsets of histiocytic cells are recognized:  the dendritic cells, or antigen presenting cells, and the phagocytic histiocytes, or antigen processing cells.  It is likely that all of these cells derive from a common bone marrow precursor.  Both reactive and neoplastic lesions of all of these cell types may be encountered.  These disorders are relatively uncommon in comparison to Hodgkin's disease or malignant lymphoma.  This handout will briefly discuss benign or reactive proliferations involving these cell types, followed by a discussion of the neoplastic histiocytoses.  In Table 1, an outline of the major cell types is presented.  These are best divided according to their functional status as antigen presenting cells, or antigen processing cells.

Table 1:

Histiocytic Cell Subsets
Antigen Presenting Cells


Antigen Processing Cells
(Dendritic)
     



(Phagocytic)
Dendritic Reticulum Cell


Tingible Body Macrophages

(Follicle)
      



(Follicle)

Interdigitating Reticulum Cell


Sinusoidal Histiocytes

(Paracortex)



Epithelioid Histiocytes

Tissue Macrophages

Langerhans Cell



Monocytes

 (Skin, etc.)

Structure and Function
As outlined in Table 1, histiocytic cells are of two broad categories.  Phagocytic histiocytes are normally found in a variety of sites and are principally involved in antigen processing.  Tingible body macrophages are normally present within the germinal centre (central area of a normal secondary lymphoid follicle) and function to phagocytose nuclear debris from degenerating lymphocytes present at this site.  Sinus histiocytes are the principal cells involved in the phagocytosis of formed particulate matter and are localized predominantly within lymph node sinuses.  Tissue macrophages or histiocytes are prominent in the paracortex of lymph nodes, as well as a variety of other tissue sites.  These cells function to phagocytose foreign antigens.  Epithelioid histiocytes and multinucleated giant cells are antigen processing cells commonly associated with granulomatous inflammation.  Monocytes are the histiocyte‑related cells normally present in the peripheral blood.  These cells circulate in the peripheral blood for a short time and then may form transient and resident populations in various organs and tissues.  Besides a well recognized phagocytic function, monocytes are also secretory cells and release a variety of cytokines important for normal hematopoiesis and mononuclear‑phagocyte function.

The antigen presenting or immune‑accessory cells are present in a variety of locations and are critical in the development of a normal immune response.  Dendritic reticulum cells are found in lymphoid follicles and are responsible for presenting antigen to B lymphocytes.  Interdigitating reticulum cells and Langerhans cells are functionally related and both serve to present antigen to T lymphocytes.  Langerhans cells are found primarily in the skin, but are also present in other organs.  A variety of pathological processes involving the skin result in local antigens carried to the draining lymph nodes by Langerhans cells.  These cells have a characteristic morphology when viewed by light microscopy.

Benign Proliferations
The benign or reactive histiocytic proliferations are also best divided into those of phagocytic cells versus immune accessory cells.  Table 2 provides an outline of these entities.  Table 2 also includes a group of entities referred to as the Langerhans cell histiocytoses.  This group of disorders frequently demonstrates clinical behavior borderline between a benign and malignant disease.  This entity will be described in more detail.

Table 2:


Reactive Histiocytic Proliferations
1.
Benign Histiocytic (Phagocytic) Proliferations

Sinus Histiocytosis

Sinus Histiocytosis with Massive Lymphadenopathy

Infection‑associated Hemophagocytic Syndromes

Familial Erythrophagocytic Lymphohistiocytosis

Granulomas

Others

2.
Benign Dendritic Proliferations

Dermatopathic Lymphadenitis

3.
Borderline Dendritic Proliferations

Langerhans Cell Histiocytosis

Dendritic Reticulum Cell Sarcomas

Interdigitating Reticulum Cell Sarcomas

Sinus histiocytosis or sinus hyperplasia is a common pathological finding and is best considered a physiologic state.  It is commonly found in lymph nodes draining sites of infection, inflammatory disorders and neoplasms.  It has a characteristic histology of prominent benign‑appearing histiocytes lining sinuses within the lymph node medulla, which may or may not have accompanying evidence of phagocytosis.  Sinus histiocytosis with massive lymphadenopathy is an uncommon benign disorder characteristically producing lymphadenopathy in the neck of young black patients.  It is a benign disorder of unknown etiology and in occasional cases may manifest as a multisystem disease.  Within lymph nodes it has a characteristic pathology, but may be more difficult to recognize at extranodal sites.  Infection‑associated hemophagocytic syndromes are benign, systemic proliferations of morphologically benign histiocytes frequently demonstrating hemophagocytosis (engulfment of red blood cells and other hematopoietic cells).  Although first reported in association with viral infections, this syndrome may accompany a variety of infectious diseases.  Familial hemophagocytic lymphohistiocytosis is an extremely rare, usually fatal disease of early childhood, marked by multi‑organ involvement and lymphohistiocytic infiltrates.  Granulomas represent a histiologic entity characterized by collections of epithelioid histiocytes + multinucleated giant cells.  They can be produced by a variety of stimuli, including foreign substances and infectious agents, and the epithelioid histiocytes are frequently accompanied by lymphocytes, plasma cells and other inflammatory elements.

Dermatopathic lymphadenitis refers to the lymph node reaction that occurs in nodes that drain areas of disruption of the skin integrity.  The pathology of this entity is well recognized and is characterized by a marked increase in interdigitating reticulum cells and Langerhans cells within the paracortical areas of the lymph node.

The term Langerhans Cell Histiocytosis encompasses a set of closely related clinico‑pathologic disorders, unified by a common proliferating element, the Langerhans cell.  These disorders, previously referred to as Histiocytosis X, have also been referred to in the past as three overlapping clinical syndromes (see Table 3).  In unifocal Langerhans cell histiocytosis (LCH), a single site is involved, most commonly bone, lymph node or lung.  This syndrome usually occurs in children, with bone being the most commonly affected site.  Typically, the skull, femur, or ribs are involved.  Multifocal LCH occurs in two clinical settings.  Hand‑Schuller‑Christian disease is a chronic, disseminated form of LCH, usually with multiple bony sites of involvement.  Patients are usually younger than those who demonstrate unifocal involvement.  Finally, in multifocal, multisystem LCH (Letterer‑Siwe syndrome), multiple sites and multiple organs are involved.  This disease affects infants, is frequently accompanied by fever, hepatosplenomegaly, rash and anemia, and is often fatal.  Many patients do not fit easily into a specific category, and overlapping clinical presentations may be seen.

Table 3:


Langerhans' Cell Histiocytosis (Histiocytosis X)
Eosinophilic Granuloma

Hand‑Schuller‑Christian Syndrome

Letterer‑Siwe Syndrome


The pathological hallmark of involved tissues is the presence of proliferating Langerhans cells.  These cells are morphologically benign and have a characteristic appearance, including longitudinal nuclear grooves.  The proliferation of Langerhans cells are usually accompanied by eosinophils, neutrophils, multinucleated giant cells and small lymphocytes.  The signs and symptoms observed in most patients are directly related to the infiltration of Langerhans histiocytes, which compress or displace normal tissues and cause destruction of the tissues and organs involved.  The disease tends to be benign and self‑limiting when the involvement is limited to only one site.  When more than one site is involved, the disease course can be chronic or acute.  The chronic course tends to smoulder for years, causing significant morbidity and disability, but not death.  The acute form tends to cause significant morbidity and early mortality.  LCH is not considered to be a neoplasm, but a proliferative lesion, possibly secondary to immune deficiency.


Treatment of LCH is variable and depends on the extent of the disease at diagnosis.  Less than half of all patients require systemic therapy.  The treatment modalities currently available today include chemotherapy, radiation therapy and immunotherapy.  Unifocal disease may benefit from surgical resection, i.e. bony disease treated with curettage.  Although not considered a malignant disease, the treatment strategies employed in LCH are those used routinely in malignant disease, i.e. multi‑agent chemotherapy and radiation therapy.  Approximately one half to two thirds of patients will benefit from this form of therapy.  Treatment of severely ill infants remains unsatisfactory, and many children under the age of 3 with systemic multifocal presentations will die of their disease.

Neoplastic Histiocytic Proliferations
In previous classifications of malignant lymphoma, all large cell lymphomas were referred to as histiocytic (Rappaport classification).  The advent of modern immunology and molecular biology have allowed us to determine that most large cell lymphomas are B or T cell type.  True lymphomas of histiocytic origin are now exceedingly rare.  Cases classified in the past as histiocytic medullary reticulosis, regressing atypical histiocytosis and malignant histiocytosis are now recognized as large cell anaplastic lymphomas.  The majority of these can be shown to be T or B lineage lymphomas.  The diagnosis of true histiocytic lymphoma requires special cytochemical, immunophenotypic and frequently electron microscopy studies, and is in many cases a diagnosis of exclusion.  Treatment of this entity is similar to that of large cell lymphoma.

Table 4:


Neoplastic Histiocytic Proliferations
True Histiocytic Lymphoma

Others

This paragraph goes in before Treatment of LCH is variable........... for Dental students only

Dental involvement in LCH is common and may be present in as many as 50% of patients.  It is more commonly present in multifocal forms of LCH, i.e. younger patients.  Oral symptoms include pain and swelling of the face, loosening and premature loss of teeth, swollen gums with hemorrhage, and mucosal ulceration.  LCH should be considered in an infant who has gingival inflammation, necrosis and premature eruption of teeth.  Bony involvement is common, with involvement of the mandible more common than the maxilla.  Clinically and radiologically, there is bone destruction, which may lead to displacement of the teeth.  Infiltration of the gums is common and may be the initial site of biopsy, establishing the diagnosis.  Enlarged lymph nodes in the neck may accompany intra‑oral disease.  An appreciation of the role of dentistry in this disease has been present since its early descriptions.  In 1921, Dr. Hand wrote, "With the possibility of this being an infectious process, and since at least two of the cases seem to start with decay of the teeth and inflammation of the gums, the thought occurs that the infective agent may gain entrance through these structures and may be animal, rather than vegetable, in nature".
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