ntations



Case History

A 7-day-old male patient born full-term via
uncomplicated vaginal delivery was seen for multiple
erythematous red-brown purpuric lesions that were
present on the scalp, trunk and groin areas. The
lesions resolved spontaneously within 3 months.
Similar lesions appeared later at the age of 12 months.
A 4 mm punch biopsy was performed on one of the

representative papules on the chest and the biopsy
showed:
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Bone lesion

Screening of the body
revealed few small
radiolucent lesions in
the skull and in the right
femur
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Langerhans cell histiocytosis (LCH)

Other names:

- Histiocytosis X

- eosinophilic granuloma

- Hand-Schiiller-Christian disease
- Letterer-Siwe disease.

A group of reactive conditions where Langerhans cells
accumulate in tissues

Any organ system may be involved: skin and bone.



Epidemiology

Uncommon

e 2-10 cases per 1 million children <15 years. Median age at
presentation is 30 months

e 2 cases per 1 million adults. Median age at presentation
1S 43.5 years

e True incidence is probably unknown because of
underreporting and low prevalence/incidence
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Pathogenesis and Etiology

Pathogenesis are unknown

Neoplastic disorder:

LCH cells are monoclonal; rarely exhibit cytogenetic abnormalities
(chromosome 7)

Mutation of P53 occasionally seen
Activating mutation of the BRAF oncogene detected in 57%.
Cancer-based treatment
Reactive Langerhans cells
e Differentiated cells
e Cytokine storm
e May regress spontaneously

e Granulomatous lesions resemble those in infection or foreign body
reactions.

Immune dysfunction and infectious agents (HHV6, cytomegalovirus,
adenovirus, and parvovirus) have been implicated
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Pathogenesis and Etiology

T-regulatory CD4+, CD25+, FoxP3+ cells appear to be in
contact with LC cells in LCH lesions.

T-reg cells are elevated in LCH and return to baseline when
LCH is in remission

Marked elevation of FMS-like tyrosine kinase 3 ligand
(FLT-3) and M-CSF often occur in LCH Levels can be
directly correlated with extent of disease and decrease in
response to treatment.

M-CSF and RANK-L may allow in vitro trans-

differentiation of immature DCs into osteoclasts. Increased
M-CSF may be the cause of osteolytic lesions in LCH.

These proteins may be potential targets for treatment



ogenesis and Etiology

Cell of origin: LC from the skin or
other histiocytes cells acquiring
phenotype

LCH cells possess LC markers
(CD1a, CD207) and DC markers
(CD8o, CD86, and class II antigens),
proliferate at a slow rate and present
antigen poorly

Upregulation of regulatory T cells,
chemokines, and cytokines

LC normally presents antigen to
naive T-lymphs
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Clinical presentation

Presentation depending on the involved organ
Dyspnea/tachypnea (lung), bone pain,
polydipsia/polyuria (pituitary)
Lymphadenopathy

Anemia and thrombocytopenia
Hypoalbuminemia, elevated liver enzymes and
bilirubin

Bone pain, pathologic fractures; Seen by imaging
as lytic lesions
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Langerhans cell histiocytosis of the
skin
Uncommon benign variant of LCH

Newborn cutaneous disease that presents at birth or
soon after delivery

High rate of spontaneous resolution and failure of
being recognized clinically: Congenital self-healing
histiocytosis .

May continue to grow after birth but tend to show
signs of spontaneous self-resolution by 3 months.



| ngenital self-healing

histiocytosis

 Presents as
asymptomatic, red,
brown, or pink, crusted
papulonodular and/or
papulovesicular lesions
with or without
ulceration or erosion.

* Lesions typically ranging
from 0.2 to 2.5 cm, can
reach up to 8 cm in
diameter.
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Bone lesions

Any bone can de affected.
Skull bone and jaws in children <5 years age

Long bones (femur and humerus) in older children
Multiple bone lesions in 40% of cases



Classification of LCH

Unifocal LCH:

O also called eosinophilic granuloma,

O slowly-progressing disease

O proliferation of Langerhans cells in various bones.

O [t is a monostotic or polystotic disease with no extraskeletal involvement.
Multifocal LCH:

O Seen mostly in children,

O characterized by fever, bone lesions and diffuse eruptions, usually on the scalp
and in the ear canals.

O 50% of cases involve the pituitary stalk, leading to diabetes insipidus.

O The triad of diabetes insipidus, exopthalmos, and lytic bone lesions: Hand-
Schiiller-Christian triad.

Multifocal multisystem LCH

O also called Letterer-Siwe disease,

O rapidly-progressing disease; prognosis is poor
O Involving many tissues.

O Mostly seen in children under age 2



Diagnosis

Langerhans cell histiocytosis
Clinical studies to exclude disseminated LCH.

A biopsy of an affected organ is necessary to make the
diagnosis of LCH



Disseminated disease

10-15% of children cases.
More likely in children <2 years of age

Systemic inflammatory response: fever, diarrhea,
weight loss

Systemic symptoms may relate to involvement of
specific organ system

Diabetes insipidus signifies involvement of the
pituitary

Poor prognosis



Histology of LCH

- Diftuse infiltration by
pleomorphic histiocyte-like
cells with ample eosinophilic
granular, ground-glass or
foamy cytoplasm and without
dendritic processes

* Nuclei are characteristically
indented or reniform.

 Background of inflammatory
cells, particularly eosinophils

* Multinucleated giant cells
may be present






CD1 a Immunohistochemistry

Positivity for CD1a by [HC

Transmembrane family of
glycoproteins
structurally related to the major

histocompatibility complex
(MHC) proteins

form heterodimers with beta-2-
microglobulin.

CD1a proteins mediate the
presentation of primarily lipid
and glycolipid antigens of self or
microbial origin to T cells.




Electron Microscopy

e Exhibit the characteristi:

intra-cytoplasmic
Birbeck granules.

* Langerin, an antigen
recently shown to co-
localize with Birbeck
granules, is now being
used.




" Differential diagnosis

Non-Langerhans Cell O CD
Histiocytoses - \\\, @
e Diverse group of @ i
disorders defined by the @ CCCCC
accumulation of ,/ s

histiocytes that are not
LC’s




TABLE 1. Non-Langerhans Cell Histiocytoses

Cutaneous non-LCH
The Juvenile xanthogranuloma family
Benign cephalic histiocytosis
Juvenile xanthogranuloma
Generalized eruptive histiocytoma
Adult xanthogranuloma
Progressive nodular histiocytosis
Non-JXG cutaneous histiocytoses
Solitary reticulohistiocytoma
Non-LCH dendritic cell histiocytosis
Indeterminate histiocytosis
Cutaneous with a major systemic component
JXG family
Xanthoma disseminatum
Non-JXG family
Mulicentric reticulohistiocytosis
Systemic non-LLCH
JXG family
Erdheim—Chester disease
Non-JXG family
Sinus histiocytosis with massive lymphadenopathy (R-DD)




Juvenile xanthogranuloma

* Involves skin; least likely
bone

* Fibrohistiocytic

¢ Xanthomatized
histiocytes

* Touton giant cells

* Factor 13a positive




Xanthoma of bone
May resemble LCH or JXG

Xanthoma cells in non-ossifying fibroma, fibrous
dysplasia and post-therapy changes

Diagnosis of exclusion
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Rosai-Dorfman disease

Sinus histiocytosis with massive lymphadenopathy
Prominent bilateral lymphadenopathy
Can be extranodal with bone involvement

Mixed inflammatory response; eosinophils are not
prominent

Macrophages with emperipolesis
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Chronic recurrent multi-focal

Osteomyelitis

Inflammatory non-infective lesion

Bone lesions widely distributed; upper anterior chest
wall

Can be inherited or associated with other lesions
Neutrophils, chronic inflammatory cells, histiocytes
Diagnosis of exclusion



LCH & Biologic Behavior

May show extracutaneous involvement.

Spontaneous regression in older children

Potential for development into the disseminated form
of LCH.

7 out of 18 patients with sole cutaneous involvement,
had disease progression that required systemic
treatment.






