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Abstract:

Langerhans cell histiocytosis (LCH) is rare, particularly the adult onset. The disease can present with wide-spectrum
manifestations, ranging from an isolated lesion to life threatening multisystem involvement. The association of LCH with
neoplastic conditions is documented in the literature. However, the co-occurrence of LCH and oral squamous cell
carcinoma (SCC) is highly unusual and raises questions about the shared nature of both diseases. Herein, we present a rare
case of an unusual co-occurrence of LCH and oral SCC. The patient, who has a long-standing history of smoking,
underwent an excision for SCC. Microscopic examination revealed invasive well-differentiated SCC and an adjacent
distinct nodule with morphological features and immunohistochemistry expression consistent with LCH. Most adult-onset
LCH presents with multisystem involvement at diagnosis, and lesions in the oral cavity may precede evidence of LCH
elsewhere. Although Somatic mutations have been identified as having a key role in the pathogenesis, a reactive process is
not entirely excluded. Adult-onset isolated LCH lesions should prompt clinicians to look not only for multisystem
involvement but also for association with other malignant neoplasia. In addition, the association of oral SCC with LCH
raises the possibility of smoking-related pathogenesis.
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Introduction

Langerhans cell histiocytosis (LCH) is a disease characterized by clonal
expansion of myeloid precursors that differentiate into CD1a+/CD207+.
It is manifested with various degrees of systemic involvement,
determining the risk stratification and treatment options [1]. Swelling and
ulceration are the usual presentations of oral mucosal involvement, and
ulceration is typically associated with LCH lesions of the underlying bone
[2]. The annual incidence rate of LCH in the pediatric population is 5-9
new cases per 1 million, and in adults, 1-2 new cases per 1 million
population [3]. Although the etiology of LCH is debatable, a clonal
expansion leads to a neoplastic mechanism is favored [4]. Histologically,
LCH cells are generally large, round to oval, with a complex nuclear
contour and a coffee-bean nuclear groove. The diagnosis requires
expression of the immunohistochemical panel of CDla and CD207
(Langerin) to differentiate LCH from other histiocytic lesions [5].
Although electron microscopy was used in the past to detect Birbeck
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granules, CD207/langerin immunohistochemical stain is now the
surrogate marker for the ultrastructure granules [6]. This article aims to
highlight a rare association and explore the potential role of smoking as a
contributing factor in the development of oral LCH.

Case presentation

We present a 75-year-old male patient with a history of prolonged
smoking. The patient presented with a non-healing ‘cold sore' like lesion
for several months and underwent an excisional biopsy of the lower lip.
Microscopic  examination revealed invasive, well-differentiated
keratinizing SCC at the mucosal side of the lip. A separate, distinct nodule
adjacent to the carcinoma but at the cutaneous side of the lip demonstrated
large cells with relatively abundant pale eosinophilic cytoplasm and
lobulated/coffee bean-shaped nuclei with open chromatin and nuclear
grooves. Mitotic figures were seen. The background showed
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macrophages, lymphocytes and rare eosinophils. The large Cells were ~ MelanA, HMB45, HCK and MCK. The lymphocytes expressed CD20

strongly positive for S100, CD1a, and Langerin, with a faint or partial ~ and CD3 in the background. We performed molecular testing for BRAF;
expression of cyclin D1 and CD68. The LCH cells were negative for  however, the mutation was not detected.
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Figure 3: Nodular lesion illustrates large cells with relatively abundant pale eosinophilic cytoplasm and lobulated nuclei with open chromatin and
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Figure 4: Immunohistochemistry of the LCH. (A) S100 (10x). (B) CD1a (10x). (C) Langerin (10x). (D) CD68 (20x)

Discussion

Langerhans cell histiocytosis (LCH) remains poorly understood with
heterogeneous clinical presentations [7]. LCH is a rare proliferative
disorder, categorized into single- and multi-system types according to the
number of involved organs [8]. Adult LCH usually presents after the
fourth decade, and approximately two-thirds of patients have multi-
system involvement at the time of diagnosis. Lesions in the oral cavity
may precede evidence of LCH elsewhere and may include hypermobile
teeth, gingival hypertrophy, or ulcers of the mucosa, tongue, or lips. [9].
Somatic mutations in CDla dendritic cells and MAPK pathway,
especially BRAF and MAP2K1, have been identified as having a key role
in the pathogenesis of this disease [10]. On the other hand, developing
LCH lesions as a fibroinflammatory process is still controversial,
particularly in the lungs, in association with smoking [11]. Moreover, Suri
et al. found that more than 90% of adult patients who developed
pulmonary LCH smoked cigarettes or had second-hand smoke exposure
[12].

The risk factors for developing lip SCC include ultraviolet (UV) radiation
and tobacco smoking [13], which is in agreement with our case due to the
prolonged smoking history. In addition, the presence of solar elastosis in
the excision is consistent with the UV effect. It is unclear whether
smoking and UV radiation possibly contribute to the development of the
LCH as well.

The co-occurrence of LCH with other lesions is well documented in the
literature. LCH may occur with non-neoplastic lesions; Jason et al.
reported a case of LCH associated with vulvar lichen sclerosis (14).
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Furthermore, LCH association with other neoplastic diseases is common,
especially other myeloproliferative neoplasms [15]. Although the
association of LCH with carcinomas is encountered in different organs
like the lung, thyroid, and kidney [16-18], to our knowledge and literature
search, there are no reported cases of lip SCC and LCH association. This
patient has no past medical or concurrent history of systemic LCH, and
the lip LCH was incidentally removed with the invasive SCC. Since the
treatment of LCH depends on the extent of involvement and the patient
was diagnosed with a single-system disease, no further treatment was
required. Although BRAF mutation was not detected in the specimen,
only 60% of LCH patients harbor somatic BRAFV600E mutations
localizing to CD207+ DCs within lesions [19].

Conclusion

Apart from this being a new rare co-occurrence of SCC and LCH in the
lip, adult-onset isolated LCH lesions should prompt clinicians to look for
not only multisystem involvement but also association with other
malignant neoplasia. In addition, the association of oral SCC with LCH
raises the possibility of smoking-related pathogenesis.
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