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Introduction

• Histiocytosis are heterogeneous hematopoietic diseases characterized 
by the accumulation of CD68(+) cells with various admixed 
inflammatory infiltrates

• The identification of the pivotal role of the mitogen-activated protein 
kinase (MAPK) pathway has opened new avenues of research and 
therapeutic approaches. 

• Central nervous system (CNS) manifestations occur in 10%-25% of 
LCH cases, with both tumorous or neurodegenerative forms.



Introduction

• Tumorous or degenerative neurologic involvement occurs in 30%-40% of 
ECD patients and affects the hypothalamic-pituitary axis,meninges, and 
brain parenchyma. 

• RDD lesions are typically tumorous with meningeal or parenchymal masses 
with strong contrast enhancement. 

• Unlike LCH and ECD, neurodegenerative lesions or syndromes have not 
been described with RDD. 

• Familiarity with principles of evaluation and treatment both shared among 
and distinct to each of these 3 diseases is critical for effective management.

• Refractory or disabling neurohistiocytic involvement should prompt the 
consideration for use of targeted kinase inhibitor therapies.



Case presentation

• A 24-year-old male patient was reported to the Department of Periodontics, , with 
a chief complaint of pain, burning sensation, swelling, and bleeding of the gums.

• Dental and family history were no significant. 

• Medical history revealed the previous diagnosis of empty  sella and 
panhypopitutarism and patient was treated with testosterone ,hydrocortisone , 
fludrocortisone ,levothyroxine, and DDAVP .

• Patient was severe and morbid obesity (170 Kg) and nourished. 

• No signs of pallor, icterus, clubbing, cyanosis, and edema were observed.

• No facial asymmetry or temporo mandibular joint (TMJ) abnormalities were 
detected.

• On clinical examination, the right and left submandibular lymph nodes were 
palpable and were nontender. 

• Gingiva was erythematous and fragile, with missing interdental papilla.

















Oral examination

• Root surface denudation with grade II furcation involvement . 

• On palpation of external surface of gingiva, a yellowish cheesy 
material was expressed. 

• Patient had poor oral hygiene, particularly in the lower anteriors and 
molar region where the lesions were more inflamed and painful.

• Radiographic examination revealed generalized angular bone loss and 
furcation involvement



Clinical diagnosis and dental treatment

• Excisional biopsy was performed following administration of local 
anesthesia. 

• Gingival biopsy was sent for histopathological examination

• On the basis of the clinical, general morphology, and the 
immunohistochemical results, a diagnosis of LCH was made.













Work-Up

• Laboratory parameters were hypochromic microcytic blood picture 
with neutrophilia.

• Chest X-ray and skull-PA showed lytic lesions  and ultrasound test of 
the abdomen showed normal-sized spleen and fatty liver grade III.



















Periodontal treatment

• It has been reported that periodontitis-like lesion in LCH may respond at 
least partially to treatment when evaluated by periodontal parameters alone.

• It was reported that there was recurrence of periodontal lesion refractory to 
conventional therapy, which included scaling, root planning, modified 
Widman flap, and local application of antiseptic agents.

• The present case is an LCH of Multi-system involvement. 

• A conservative palliative treatment was performed which included Scaling 
and Root planning

• Oral hygiene was reinforced with proper brushing habits and mouth rinse. 

• Patient was reevaluated after one month and the pain and the burning 
sensation had reduced, gingival inflammation was reduced with gingival 
recession at the treated areas .





Systemic Therapy

• Bibi-

• can you get trametinib? If you can and you think he would continue 
to have access indefinitely then that is what we would treat with. 

• He is at risk for CNS neuro- degeneration which is not reversible.

• All LCH responds to inhibitors. 

• The only problem is that you can’t stop the treatment. - mike

•



Introduction

• Langerhans cell histiocytosis (LCH) is a disease characterized by 
clonal expansion of myeloid precursors that differentiate into 
CD1a+/CD207+ in lesions.

• It presents at all ages with various degrees of systemic involvement, 
and although cure rates are high, severe long-term neurological or 
endocrine complications may affect quality of life.



Incidence

• Ranges from 2.6 to 8.9 cases per million children younger than 15 
years per year, with a median age at diagnosis of 3 years

• The exact incidence of LCH in adults is much less defined: 
• The only available data are for disseminated disease, with 0.07 cases per million per year



LCH & Malignancy

• The association between LCH and other malignancies has been 
described, with frequencies varying from 2.6% in children to 32% in 
adults.

• Solid malignancies :
• Lung carcinoma 

• Thyroid carcinoma 

• Hodgkin and non-Hodgkin lymphomas

• The most common hematologic malignancy reported is acute myeloid 
leukemia, often occurring years after LCH.

• In contrast, LCH in association with acute lymphoblastic leukemia 
(ALL) commonly occurs during treatment.



Pathology

• The histopathological examination revealed an intense and mixed 
infiltrate of eosinophils and histiocytes. 

• Immunohistochemical analysis was performed with both anti-S100 
and anti-CD1a primary antibodies. 

• These cells, mainly organized in sheets, groups, or single elements, 
showed brown immunohistochemical positivity for both S100 and 
CD1a proteins



Langerhans cell histiocytosis
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Diagnosis

• Clonal neoplastic proliferation with expression of CD1a, CD207 (Langerin), 
and S100 

• The cells are generally large, round to oval in shape, with a coffee-bean 
nuclear grove, and without the branching that characterizes inflammatory 
CD1a+ dendritic cells.

• On electron microscopy, pentalaminar cytoplasmic rod-shaped inclusions 
(Birbeck granules) can be identified, although electron microscopy is no 
longer required for diagnosis in the presence of CD207+ staining. 

• Because LCH cells activate and recruit other immunologic cells, 
microscopic examination shows an inflammatory pattern consisting of 
eosinophils, neutrophils, lymphocytes, and macrophages in addition to the 
LCs; this appearance is what is described as eosinophilic granuloma.22





Clinical presentation

• Systemic involvement:
• Solitary eosinophilic granuloma to widespread disseminated disease with organ dysfunction

• The current classification system is based on the site of lesions, number of 
involved sites (single or multisystem/local or multifocal), and whether the 
disease is involving risk (of mortality) organs (hematopoietic system, liver, 
or spleen; )

• Multisystem disease, approximately 15% of them had involvement of a risk 
organ.

• The skeleton is the most commonly affected system, as bone lesions are 
present in approximately 80% of patients with LCH, and in half of them, 
lesions are single.

• The most common site of bone involvement is the skull, followed by spine, 
limbs, and pelvis.



Clinical Manifestation

• Skin involvement is also common, particularly in infants, where it presents as 
seborrheic eczema, and in adults, where it may present as refractory eczema in 
intertriginous and genital areas 

• Isolated skin involvement usually carries a good prognosis, with an approximately 
60% chance of regression with topical treatments

• The lesions of congenital self-healing LCH are often present at or shortly after 
birth; can appear as eroded or ulcerated papules, pustules, or vesicles with 
hemorrhagic crusting; and may masquerade as diffuse neonatal hemangiomatosis
or blueberry muffin rash.

• Close monitoring is required in infants, as reactivation or progression to 
multisystem involvement has been observed in up to 40% of cases.

• In adults, cutaneous involvement commonly presents as papules and intertrigo, 
with significant scaling and crusting, most commonly in the scalp, although 
mucosal involvement of the genitalia or oral cavity is also common.37



Clinical Manifestation

• In children, lung involvement usually occurs in the context of multisystem disease, where it has been reported 
to occur in up to 35% of patients.

• Radiographic findings are typical for the presence of a reticulonodular pattern with bullae formation

• In the absence of other risk organ involvement, pulmonary disease is not a predictor of adverse outcome.

• Isolated pulmonary involvement is a rare presentation that is almost exclusive of adults with a smoking habit

• The presence of hematopoietic dysfunction in the form of cytopenias is a poor prognostic sign. 

• It occurs in the context of multisystem involvement, usually in very young children. Its pathophysiology is 
multifactorial, including direct involvement of the bone marrow as well as peripheral destruction resulting 
from hypersplenism from LC infiltrates in the spleen.45

• Liver involvement also carries a very poor prognosis. 

• Patients present with hypoalbuminemia, hepatomegaly, or conjugated hyperbilirubinemia. A well-described 
but rare complication in young children and in adults is the development of sclerosing cholangitis and hepatic 
fibrosis, which commonly evolve to end-stage liver failure



Clinical Classification



Hematopoietic Involvement



LCH in Adults

• Adult LCH usually presents after the fourth decade, and approximately two-
thirds of patients have multisystem involvement at diagnosis.

• Its association with other neoplastic diseases is common, especially other 
myeloproliferative neoplasms.

• In a significant proportion of patients, LCH and Erdheim-Chester lesions 
may coexist.

• In general, the clinical presentation and organs involved are similar to 
pediatric patients, with the more frequent involvement of the genitalia, 
particularly in females.

• The rarity of LCH in adults, combined with the nonspecific and varied 
clinical presentations, typically result in missed and delayed diagnosis
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Pulmonary LCH

• Isolated pulmonary LCH (PLCH) is primarily a disease of young adult smokers, with more than 90% of 
patients endorsing a smoking history.

• PLCH presents with respiratory symptoms, mainly cough and dyspnea on exertion, in approximately two-
thirds of the cases. 

• Less frequently, patients may present with spontaneous pneumothorax or with asymptomatic lesions on 
routine chest X-ray.

• Extrapulmonary organ involvement occurs in 10% to 15% of patients.54 High-resolution CT shows a pattern 
of bilateral reticulonodular and cystic changes, with apical and midlung predominance, sparing the bases and 
costophrenic angles.

• Transbronchial lung biopsies may be diagnostic of PLCH in expert centers; however, because of the focal 
nature of the disease, the diagnostic yield varies between 15% and 40%, and a thoracoscopic lung biopsy is 
usually recommended.

• Pathology of PLCH shows nodular lesions with the typical histology. 

• In late disease, nodules are replaced by advanced bullous and cystic lesions, often in association with 
hyperinflation and honeycombing.

• BRAFV600E and MAP2K1 mutations have been reported at similar frequency as in extrapulmonary LCH, 
although lower mutation rates are identified in the more fibrotic lesions.58,5



LCH of the central nervous system

• Central nervous system (CNS) involvement in LCH (LCH-CNS) represents a 
spectrum of diseases ranging from active infiltration by LCH to long-term effects. 

• Its prevalence has been noted to range from 3.4% to 57%.

• LCH-CNS can be divided in focal mass lesions and lesions associated with 
progressive neurodegeneration.

• Mass lesions tylically present in meninges, choroid plexus, and brain parenchyma. 

• Characteristic neuroimaging findings include hypothalamic-pituitary involvement, 
often with diabetes insipidus, infundibular thickening, and absent bright spot in 
posterior pituitary; enlargement and enhancement of the pineal gland; thickening 
and enhancement of choroid plexus; or intraparenchymal masses.

• Among patients with anterior pituitary dysfunction, the most common deficiency 
is in antidiuretic hormone, followed by growth hormone (which occurs in up to 
50% of patients with diabetes insipidus), gonadotropin, and thyrotropin.



LCH of the central nervous system

• Anterior pituitary dysfunction is more common in childhood-onset patients and in those with 
multisystem disease.

• Diabetes insipidus, the hallmark of this dysfunction, has been reported to occur in up to 24% of 
patients with LCH, but in half of patients with multisystem disease ; in one third of cases, the 
diabetes insipidus precedes or is concurrent with the diagnosis of LCH, and in the remaining two-
thirds of the cases, it is diagnosed later.

• With the use of more comprehensive risk-adapted management of LCH, the incidence of 
endocrinopathies has decreased to 10% to 15% in recent large cohort studies.

• Neurodegenerative LCH (LCH-ND) is characterized by progressive radiologic and clinical 
abnormalities. 

• separate clinical forms are identified: LCH-associated abnormal CNS imaging (LACI), which 
includes asymptomatic patients with radiologic findings, and LCH-associated abnormal CNS 
symptoms (LACS), which describes patients with abnormal cognitive and psychological findings. 

• LACI and LACS are associated with increased T2-weighted MRI signal in the dentate nucleus of 
the cerebellum, basal ganglia, and pons 





Neurodegenerative LCH

• LACS is a neurodegenerative syndrome of variable severity and course. 

• The incidence of long-term neurodegeneration has been estimated to be between 1.9% and 11%, and it seems 
to be higher in patients with multisystem disease, diabetes insipidus, history of involvement of bones of the 
skull base and orbit,or BRAFV600E-mutated LCH.

• Of particular therapeutic relevance are the skull-based lesions (CNS-risk lesions), as this risk association has 
been considered an indication for the use of systemic therapy, rather than local control measures only.

• The appearance of clinical and radiographic signs of LCH-ND can occur with the initial LCH diagnosis, 
although it commonly occurs years later.

• Symptoms may initially include tremors, abnormal reflexes, gait disturbance, motor spasticity, ataxia, 
dysarthria, dysphagia, behavioral changes, learning disorder, or psychiatric problems. Some patients develop 
a progressive cerebellar syndrome, with spastic tetraparesis, pseudobulbar palsy, and cognitive deterioration.

• Magnetic resonance imaging shows a characteristic infratentorial predilection, with symmetric abnormalities 
of the dentate nuclei and of the white matter of the cerebellum and pons

• Outside the infratentorial compartment, abnormalities of the basal ganglia, optic nerves, and tracts; dilatation 
of the Virchow-Robin spaces; or diffuse abnormalities of the hemispheric white matter consistent with 
leukoencephalopathy are also common.

• Serial imaging and neurocognitive evaluations are recommended when the disease is suspected.



Neurodegenerative LCH

• Whether CNS involvement with degeneration represents active disease 
or a radiologic scar remains undefined.

• Until recently, the only histologic study of LACS reported absence of 
CD1a+ histiocytes, an inflammatory collection of CD8+ lymphocytes 
with neuronal and axonal degeneration, and extensive myelin loss, 
supporting the view of a late consequence of an inflammatory 
phenomenon.

• Recent study supports hematopoietic origin of myeloid cells that share 
precursors with LCH lesion CD207+ cells.

• Clinical and radiological responses to BRAF inhibitors further support 
this view.



Biology

• Ontogeny and function of epidermal LCs

• During development, a wave of LCs arises from yolk sac progenitors 
and fetal liver-derived monocytes and seeds the epidermis. 

• This population is maintained locally, with tissue-resident precursors 
during steady state. 



Langerhans cell histiocytosis

Carlos Rodriguez-Galindo,Carl E. Allen, Langerhans cell histiocytosis, Blood, 2020, 
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Inflammation and LCH

• Histologic similarities between LCH cells and epidermal LCs set the 
stage for a long-standing debate about LCH as a disorder of pathologic 
activation of epidermal LCs vs neoplastic transformation.

• The pathologic CD207+ dendritic cells (LCs) constitute a median of 
8% of LCH lesion cells.The remainder of the lesion is composed of 
inflammatory infiltrate, including a significant population of T cells 
(enriched for activated CD4+ regulatory suppressor T cells) and 
abundant inflammatory cytokines.

• The LCs of an LCH lesion express high levels of the programmed cell 
death ligand 1, and infiltrating T cells express the programmed cell 
death protein.



Recurrent somatic activating MAPK 
pathway gene mutations in LCH

• In a long-standing cancer vs inflammation debate, nonrandom X-
inactivation of CD1a+ cells supported clonality of LCH lesion LCs.

• LCH lesion biopsies identified recurrent BRAFV600E mutations in 
more than 50% of the cases.

• Several groups subsequently found that BRAFV600E or alternative 
activating MAPK pathway gene mutations are nearly universal in 
LCH, including other BRAF mutations and mutations in MAP2K1
(encoding MEK1)



Beyond BRAF

• The MAPK pathway transduces extracellular signals that regulate 
transcriptional programs of cell growth, differentiation, and survival. 

• The MAPK pathway is the most common dysregulated pathway in 
cancer, and BRAFV600E is identified in ∼8% of all cancers. It is 
infrequently associated with hematologic malignancies with the 
notable exception of hairy cell leukemia, and ERK activation affects 
myeloid cell differentiation and maturation.

• Identifying mutation-specific pathogenic mechanisms may inform 
opportunities for clinical risk stratification and precision therapy



Work-Up

• Most organs can be affected by LCH, and therefore a comprehensive evaluation is 
indicated.

• Bone imaging studies reveal a lytic lesion without marginal sclerosis, with or 
without periosteal reaction

• Radio-isotope imaging is recommended to assess the number of bone lesions; 
fluorodeoxyglucose–positron emission tomography scans can be useful in defining 
the extent of the disease and the response to therapy.

• The skull, including the skull base, is very commonly involved; typical locations 
include the bones of the orbit or the temporal bone (typically the mastoid). 

• Involvement of the vertebral bodies is also common, and the presence of a 
vertebra plana is frequent. 

• Pain and tumor formation in a localized area of bone is a very common 
presentation of LCH.
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Treatment of LCH

• The difficulties in developing effective therapies for LCH are linked to the deficiencies in the understanding of its pathogenesis. 

• Patients are now stratified into different risk categories based on the disease extent and the degree of organ dysfunction; patients 
with single-system disease confined to a single site usually require only local therapy or observation, whereas patients with more 
extensive disease require systemic therapy.

• These advances in risk-adapted treatment have resulted in better characterization of the natural history of the disease and an overall 
improvement in outcomes. 

• Population-based studies have documented a significant increase in survival for patients with disseminated LCH, although these 
improvements appear to have favored children over adults, with 5-year relative survival rates of 90% vs 70%,

• Multifocal LCH or unifocal disease in CNS-risk sites is vinblastine/prednisone for 1 year, with the potential addition of 
mercaptopurine for high-risk LCH.

• LCH responds to increasing doses of nucleoside analogs with efficacy in other myeloid malignancies (cytarabine, cladribine, and 
clofarabine).

• For patients with low-risk disease recurrence, including patients with reactivation of single-system or multifocal bone disease or 
multisystem disease without risk organ involvement, less toxic regimens have proven to be effective, including oral 6-
mercaptopurine and methotrexate,107 indomethacin,108 bisphosphonates,109 and hydroxyurea.

• The international LCH-IV protocol (ClinicalTrials.gov identifier: NCT02205762) represents a comprehensive effort to address the 
most relevant clinical and therapeutic challenges, including the management of upfront and relapsed LCH and the treatment of CNS
disease.

http://clinicaltrials.gov/


MAPK Inhibitors

• Early-phase trials in adults with LCH and Erdheim-Chester disease 
support near-universal responses in patients treated with MAPK 
pathway inhibitors.

• High-risk LCH, patients with multiple previous treatment failures, and 
patients with LCH-ND.

• However, rapid reactivations occur in the majority of patients after 
discontinuation of therapy, and reintroduction of the BRAF inhibitor is 
usually effective. 



Special treatment considerations

• Treatment of adult LCH

• Treatment of LCH in adults follows similar guidelines to those recommended for 
children, with some modifications.

• The more severe skin manifestations have shown to respond well to phototherapy, 
low-dose methotrexate, and thalidomide or lenalidomide.

• For patients requiring systemic therapy, vinblastine-based regimens remain quite 
effective in the adult population, with similar outcomes to children.

• However, given the diminished tolerance of adults to corticosteroids and 
vinblastine, treatment with cytarabine or cladribine is generally preferred, 
although BRAF inhibitors are being increasingly used in this population.

• For adults with pulmonary LCH, smoking cessation is critical for stabilization and 
improvement of symptoms, and a trial of observation after discontinuing smoking 
is recommended. 



Treatment of LCH CNS disease

• There are no standard guidelines for treatment of LCH CNS disease. 

• For tumorous lesions and new-onset diabetes insipidus, treatment with 
a standard LCH regimen is indicated; vinblastine and prednisone or 
single-agent cladribine have been shown to be effective.

• Treatment of LCH-ND is less defined. 

• Improvement in the neurological condition has been reported with the 
use of cytarabine,intravenous-immunoglobulins, rituximab, 
infliximab, and cis-retinoic acid.

• BRAF inhibitors



Targeted Therapy



Late effects

• Up to 50% of survivors have at least 1 permanent consequence.

• Long-term effects have been reported to be more frequent among 
patients with multisystem disease and patients with multiple 
reactivations.

• The most commonly reported late effects are diabetes insipidus and 
orthopedic abnormalities, which may occur in up to or slightly above 
20% of patients, followed by growth retardation, hearing loss, and 
neurodegeneration in approximately 10% of the patients, and biliary 
cirrhosis, and respiratory insufficiency in less than 5% of patients.

• Of particular relevance is the neurodegenerative syndrome that usually 
occurs years after the original diagnosis



LCH



Erdheim-Chester



Rosai-Dorfman



Future perspectives

• Further research in the biology of LCH and its correlation with clinical 
presentation and outcomes will be required for better refinement of 
treatment of the disease and its complications, such as LCH-ND. 

• Although the universal activation of the MAPK pathway provides a 
strong rationale for the use of pathway inhibitors, their role, including 
indications, optimal duration of treatment, and combination with 
standard chemotherapy, needs to be investigated.



Summary

Clonal expansion of myeloid precursors that differentiate into 
CD1a+/CD207+ cells in lesions that leads to a spectrum of organ 
involvement and dysfunction. 

The pathogenic cells are defined by constitutive activation of the MAPK 
signaling pathway. 

Treatment of LCH is risk-adapted: patients with single lesions may 
respond well to local treatment, whereas patients with multisystem 
disease require systemic therapy. 

Although survival rates for patients without organ dysfunction is 
excellent, mortality rates for patients with organ dysfunction may 
reach 20%. 



Summary

• Despite progress made in the treatment of LCH, disease reactivation 
rates remain above 30%, and standard second-line treatment is yet to 
be established. 

• Treatment failure is associated with increased risks for death and long-
term morbidity, including LCH-associated neurodegeneration. 

• Early case series report promising clinical responses in patients with 
relapsed and refractory LCH treated with BRAF or MEK inhibitors, 
although potential for this strategy to achieve cure remains uncertain.




