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Abstract

Langerhans cell histiocytosis (LCH) is a rare condition of unknown etiology characterized by infiltration of one or more
organs by Langerhans-type dendritic cells, most often organized into granulomas. This entity was initially described in
young adult children. We report an infant case of 4 years old boy with clinical particularities such as tinnitus, imbalance
of movement coordination, and itching. The MRI revealed a temporal mass lesion. Surgical management was performed
by direct excision. The tumor excision was subtotal with simple postoperative outcomes, and good clinical improvement
at discharge. Then we address him to the pediatric oncology hospital center. We will present also the state of current
knowledge concerning infant LCH and recent data to guide therapeutic management. LCH has an extremely polymorphic
clinical presentation. Its management in children must be multidisciplinary between neurooncologists and pediatric
neurosurgeons.
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1. Introduction

Langerhans cell histiocytosis (LCH) is a rare disease of unknown etiology [1, 2]. It is due to an abnormal proliferation of
Langerhans cells in various tissues and organs (bones, skin, lymph nodes, etc.) [3]. the first clinical descriptions of
Langerhans cell histiocytosis (LCH) date back to the beginning of the last century [4]. The authors report previously a
spheno-temporal LCH pediatric case [2].

The way histiocytic disorders are classified and the names derived from them have not always been the same over time.
Histiocytic disorders are rare disorders characterized by the accumulation of cells derived from macrophages, dendritic
cells, or monocytes in various tissues in both children and adults [5, 6, 7, 8].

There have been over 100 different subtypes since the first classification in 1987, which classified histiocytosis into 3
categories: Langerhans cells (LC), non-LC related, and malignant histiocytes [9, 10, 11]. These major developments in
the clinical field have been complemented by productive research concerning the fundamental nature of the histiocyte
and its disorders [12]. Various hypotheses have been explored, including whether HCL is a clonal disorder [13],
cytokine-mediated Langerhans cell proliferation, or a reactive process following viral infection [14, 15].

It is now accepted that the disease is a clonal pathology, involving somatic mutations of the proteins involved in the
MAP kinase pathway [16].

We report a case of infant temporal LCH with a brief review of the literature regarding then management.
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2. Case description

2.1. Clinical Presentation

A 4-year-old infant was hospitalized in December 2021 at our department for hearing itching associated with tinnitus
for 4 weeks without improvement, the evolution will be marked one week by a hyper painful temporal swelling of rapid
evolution. 2 days earlier before his admission in our department, he presented balance disorders associated with
increasing difficulties in performing fine movements with the appearance of diffuse pruritus.

The clinical examination at admission found a conscious patient with Glasgow Coma Scale (GCS) at 15, with painful
temporal swelling, tinnitus, imbalance of movement coordination, and itching without sensorimotor deficit, any
associated pyramidal or extrapyramidal syndrome. He presented also a soft and painless right temporal mass.

2.2. Diagnosis Assessment

The usual biological examinations showed an increased number of platelet (524000/dl of blood), and all the other

parameters are normal.

The MRI revealed a temporal fossa process that involves the temporal bone (Figurel).

Figure 1 MRI T1 sequence with contrast in Axial view showing a temporal fossa mass, and the coronal view showing
temporal bone involvement
2.2.1. Legends of Figures
Figure 1 MRI T1 sequence with contrast in the axial view shows a temporal fossa mass, and the coronal view shows
temporal bone involvement
2.3. Management

The patient underwent craniotomy with the temporal approach for direct excision, and subtotal tumor resection was
achieved. The histopathology confirmed a Langerhans cell histiocytosis. Then we addressed him at discharge under
prednisolone 40 mg/day for two weeks to the neurooncology department for complementary chemotherapy
management.

2.4. Outcomes and follow-up

The outcomes after surgery and at discharge were good, with no complications.

At 6 months of follow-up, the infant has good outcomes under chemotherapy with less pain, improvement of tinnitus,
and imbalance of movement coordination.

3. Discussion

We report a pediatric case of central nervous system LCH with multidisciplinary management with a good outcome.
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Langerhans cell histiocytosis is a disease in children and young adults. Itis rare in adults [17, 18] and its etiology remains
unknown (19, 20]. it is caused by the proliferation of a clone of Langerhans cells [21, 22].

Central Nervous System involvement in LCH is unusual but not uncommon. Magnetic resonance imaging (MRI) reveals
neurodegenerative lesions in approximately 1% of patients with LCH [23]. Cerebral involvement in LCH may likely
result from primary histiocyte proliferation and secondary atrophy, or from demyelination and gliosis of unknown
origin [24].

Langerhans cells are known to be cutaneous dendritic histiocytes derived from bone marrow and immunoglobulin G
and C3 receptors [24], they are not phagocytic and contain unique Birbeck granules [26]. Langerhans cells are the only
extrathymic mononuclear cells to normally express thymocyte differentiation. A higher level of diagnostic confidence is
warranted when light microscopic observations are supplemented by the presence of two of the following features: 1)
positive staining for adenosine triphosphate; 2) S-100 protein; 3) a-D-mannosidase, or 4) characteristic finding of
peanut lectin [27]. We confirmed histologically our case in this way."Definitive diagnosis" requires identification of
Birbeck granules in lesion cells by electron microscopy or demonstration of T6 antigenic determinants on the surface
of lesion cells [27].

The rule of thumb in the treatment of LCH is that the aggressiveness of the treatment should be proportional to the
aggressiveness of the disease in each patient. Biopsy could also be achieved in a case where the excision cannot achieve
safely [2].

In our current case here, we had acted aggressively in an emergency with a very favorable postoperative result. Surgery
is the mainstay treatment when the lesion is accessible; there is seldom underlying dural penetration [2].
Reconstruction of the defect with autologous cranial bone can be easily performed. However, in our case the size of the
defect was small, and no bone reconstruction was necessary. Chemotherapy Vinblastine 6 mg/m2/dose intravenous
per week with corticosteroid therapies, is commonly used in pediatric cases and usually has good outcomes [2]. The
role of radiotherapy is dubious and is generally reserved for cases of recurrent tumors [28]. The risk of toxicity is not
negligible and must therefore be reserved in the event of recurrent disease [29].

Abbreviations
e MRI: Magnetic resonance Imaging
e LCH: Langerhans cell Histiocytosis
e CNS: Central Nervous System
e GCS: Glasgow Coma Scale

4., Conclusion

Intracranial LCH is still rare today, and research is still needed to optimize the diagnosis and treatment of the disease.
Currently, the treatment is still based on a case-by-case basis, without any standard of treatment. Surgery is a goal
standard when the process is accessible for excision. However, a multidisciplinary approach between neuro-oncologist
and neurosurgeons should be helpful taking good decisions case by case.
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