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ABSTRACT

Langerhans cell histiocytosis (LCH) is a rare condition characterized by the clonal proliferation of Langerhans cells, leading
to varying degrees of organ dysfunction. This report presents a challenging case of multisystem LCH in a 1-year-8-month-
old female, exhibiting symptoms like gingival hypertrophy, cutaneous lesions, and failure to thrive. Diagnosis was confirmed
by histopathology and immunohistochemistry, which revealed CDla-positive Langerhans cells. The patient underwent
chemotherapy, achieving significant clinical improvement. This report emphasizes the need for vigilance when evaluating
pediatric patients with nonspecific symptoms and the importance of a multidisciplinary approach in diagnosing and managing
this rare disorder.
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1. INTRODUCTION

Langerhans cell histiocytosis (LCH) is a hematological disorder marked by abnormal proliferation of immature myeloid
dendritic cells derived from bone marrow. These Langerhans cells infiltrate various organs, including the skin, bone, and
lymph nodes (1). The incidence of LCH is about 5-9 cases per million annually in children under 15 years and 1 per million
in individuals older than 15 years (2). Despite ongoing research, its etiology remains elusive, with potential environmental,
infectious, immunologic, and genetic factors implicated.

Oral involvement often represents the first manifestation of LCH. However, initial symptoms are typically nonspecific,
leading to frequent misdiagnoses and delayed treatment. Diagnosis combines clinical and radiological findings with
histopathological evidence of histiocyte infiltration, displaying ultrastructural or immunophenotypic features characteristic
of Langerhans cells (2). Emerging treatments include monoclonal antibody therapy targeting CD1a and gene transfer into
hematopoietic progenitor cells (3).

Here, we present a case of multisystemic LCH in a child presenting with gum hypertrophy, seborrhoeic dermatitis, and failure
to thrive. A thorough evaluation confirmed the diagnosis of multisystemic LCH.
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2. CASE REPORT

A 1-year-8-month-old female, the third child of a non-consanguineous marriage, presented with low-grade fever
predominantly at night for one month, accompanied by left ear discharge, gum hypertrophy, mobile teeth, severe halitosis,
excessive drooling, and feeding refusal for one week. Symptoms had been recurrent since 11 months of age, alongside poor
weight gain, prompting repeated hospital visits and antibiotic treatments. The mother also reported scaly scalp lesions in the
past. Developmental delays in gross motor and language milestones were noted.

On examination, the child appeared toxic, with height and weight below the third percentile and a mid-upper arm
circumference (MUAC) of 11 cm. Cervical lymphadenopathy was evident, with the largest nodes measuring 2.5x1.5 cm
(right, level 11) and 2x1.5 cm (left, level I1). No organomegaly was present. Primary differential diagnoses included primary
immunodeficiency disorders.

Investigations revealed hemoglobin at 9.7 g/dL, with a peripheral smear showing moderate microcytic hypochromic anemia.
Total leukocyte count was 11,400 per mm3, platelets 428,000 per mm3, ESR 44 mm/hr, and CRP 8.3 mg/dL. Coagulation
profiles were normal. A chest X-ray showed absence of the thymus shadow. FNAC of cervical lymph nodes was
inconclusive, and ear discharge culture grew Pseudomonas, treated with 1V antibiotics based on sensitivity testing.
Immunoglobulin levels and flow cytometry of T, B, and NK cells were normal.

Biopsy of the gingiva performed by dental specialists revealed hyperparakeratinized stratified squamous epithelium and
fibrovascular stroma containing histiocytes with reniform nuclei, nuclear grooves, eosinophils, and multinucleated giant
cells. Immunohistochemistry confirmed CD1a and CD68 positivity, establishing the diagnosis of LCH.

with eosinophils and multinucleated giant cells.

B. H&E(40x): Histiocytes show reniform nuclei,

prominent nuclear grooves.

1 C.IHC------ (40x): Membranous staining in tumor cells

D. IHC------ (40x): Golgi dot like membranous staining in tumor cells

PET CT Showed - Diffuse hypermetabolic bulky lymphoid tissue in bilateral tonsillar fossa and retropharyngeal region of
nasopharynx, thickened upper and lower gingival mucosa, Low-grade hypermetabolic mucosal thickening in bilateral
maxillary sinuses, Hypermetabolic bilateral level IB, bilateral level 11, bilateral level I1l cervical lymph nodes and Low grade
hypermetabolic lytic lesion in left occipital bone. Having Skeletal, Skin and lymph node involvement, the child was
diagnosed as a case of Multisystemic LCH with low risk. Chemotherapy was planned with initial induction therapy with
Continuous oral prednisone (PRED) 40mg/m2 daily in three divided doses for 4 weeks, tapering over a period of 2 weeks
(20mg/m2 at week 5, 10mg/m2 at week 6) and Vinblastine (VBL) 6mg/m2/dose i.v. bolus on day 1 of weeks 1, 2, 3, 4, 5, 6.
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A: Gum Hypertrophy, B: Mobile teeth, C:PET CT

3. DISCUSSION

Formerly known as histiocytosis X, the term Langerhans cell histiocytosis (LCH), is a clinically diverse malignancy
characterised by inflammatory lesions with infiltrating CD1a+/CD 207+ pathologic Dendritic cells. The annual incidence of
LCH in children younger than 15 years of age is around 5 to 9/million and 1/million in patients older than 15 years of age
(2). It is usually encountered in children between 1 and 15 years of age with a peak incidence between 2 and 4 years of age,
with male predilection twice that of female(4).

Langerhans cells are dendritic mononuclear cells which are generally found in the epidermis, mucosa, lymph nodes, and
bone marrow. They generally present antigens to T- lymphocytes; however, literature review of

LCH indicates that Langerhans cell histiocytes proliferate monoclonally, resulting in the destruction of hard and soft
tissues(5). In LC from LCH lesions, constitutive activity of the mutant BRAF V600E protein is predicted to bypass the
requirement for mitogen induced activation of RAF by RAS. This may lead to dysregulated signaling through the MEK -
ERK pathway and thereby favor the survival and proliferation of lesional LCH cells.

LCH can be classified as Unifocal LCH: Often involves bones (eosinophilic granuloma), presenting as lytic lesions;
Multifocal Unisystem LCH: Multiple areas within one system, typically bone or skin; Multisystem LCH: Involves two or
more systems, with risk organs being the liver, spleen, and bone marrow, which denote a higher risk group. Specific
Manifestations include Pulmonary LCH: Predominantly in adults, linked to smoking, showing nodules or cysts on imaging;
Endocrine System: Diabetes insipidus from hypothalamic-pituitary involvement is common; Gastrointestinal: Rare but can
lead to significant morbidity.

The clinical features are highly variable and can involve any organs except kidney and gonads. Children demonstrate
multisystem involvement with initial general clinical presentation includes skin rash, cradle cap, otitis media, fever,
organomegaly, anemia, pain and pathological fracture of involved bone, and diabetes insipidus(6). In our case the child
presented with oral manifestations which is the most common presenting feature according to Greenberg et al(7). It includes
nonspecific multiple presentations such as gingival hypertrophy, oral ulceration, mobility of teeth with alveolar expansion,
jaw pain, facial swelling, and mental nerve anesthesia. The child also had history of recurrent otitis media and seborrhoric
dermatitis which was resistant to treatment.

The radiological features of Langerhans Cell Histiocytosis (LCH) are attributed to bone destruction caused by the infiltration
of Langerhans cells, a pattern consistent across all three forms of the disease. This osteolytic process can affect any bone,
but in the head and neck region, it most commonly involves the posterior mandible. In the disseminated form of LCH,
multiple areas of bone destruction occur, varying in size, often leading to cortical perforation and pathological fractures.
Involvement of the superficial alveolar bone presents as a characteristic scooped-out appearance, with teeth floating,
displacement, periodontitis, and early tooth loss. Occasionally, mucosal lesions may develop as gingival masses if the disease
extends beyond the bone.

As there are no pathognomonic clinical and radiographic features of LCH, the diagnosis of LCH is based on histopathological
examination. Microscopic examination shows an inflammatory pattern consisting of eosinophils, neutrophils, lymphocytes,
and macrophages in addition to the LCs. LCH cells are generally large, round to oval in shape, with a coffee-bean nuclear
groove, and without the branching that characterizes inflammatory CD1al dendritic cells. LCH express the histiocyte
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markers CD1a, S100, and CD207 (langerin) and contain Birbeck granules. Birbeck granules are intracytoplasmic rod-shaped
organelles with central striation that can be demonstrated on electron microscopy.

The treatment of multifocal Langerhans cell histiocytosis (LCH) typically involves a combination of surgical excision,
chemotherapy, and/or radiation therapy, depending on the extent and location of the disease. In addition to many therapeutic
combinations, new therapeutic strategies are represented by monoclonal CD-1a-antibody-therapy and gene transfer into
haemopoietic progenitor cells(3). In our case, only chemotherapy was pursued as the treatment option. Prognosis is poor in
younger patients or those multifocal disease. Therefore, early diagnosis and treatment is important for control and better
prognosis of disease. Due to the multifocal nature of LCH and its potential for delayed recurrence or progression, long-term
follow-up is essential. This ongoing monitoring is necessary to assess the disease's course, detect any potential relapses, and
manage any long-term effects of treatment.

This case study shows a great degree of clinical suspicion is needed to diagnose such cases and also the need for
multidisciplinary approach for the management of such cases.
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