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Abstract
Background. Langerhans cell histiocytosis is a rare reactive proliferative disorder marked by excess proliferation and 
accumulation of mononuclear phagocytes in tissues and organs. Usually, organs and systems where Langerhans cells 
are normally found are involved. Lesions may be limited to one system and be single- or multisite, or many systems may 
be involved. The etiology is not fully known. According to one of the hypotheses, immune dysfunction due to exuberant 
response to an unknown antigen may be the cause. The most common clinical symptoms include skin lesions, bone 
pain, exophthalmos, and enlarged lymph nodes, affecting the liver and spleen. Gingivitis, pocket granulation tissue, 
ulceration of the gingival papilla, alveolar bone atrophy leading to loosening and loss of teeth are observed in the oral 
cavity. The aim of the study was to determine the type and incidence of oral manifestations in patients diagnosed with 
Langerhans cell histiocytosis.
Methods. We evaluated patients’ medical records to obtain data on the children’s age at diagnosis, sex, the form of 
Langerhans cell histiocytosis, clinical picture (systemic and local oral symptoms), and radiological findings. Dental 
examinations (clinical and radiological) were performed to assess oral mucosa and periodontal tissues, and medical 
records were analyzed for the course and treatment of histiocytosis.
Results. The analysis included the medical records of 43 patients with Langerhans cell histiocytosis. Oral lesions in the 
form of gingivitis, pathological tooth mobility, and expansion of alveolar mandibular bone were observed in 7 patients.
Conclusions. Langerhans cell histiocytosis may be accompanied by maxillary, gingival, and mucosal lesions.
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Introduction

Langerhans cell histiocytosis (LCH) is a rare reactive 
proliferative disorder. It affects 1: 200,000 children, with 
slightly increased prevalence in females [1, 2, 3, 4, 5, 6]. 
Although it may develop at any age, it is most likely to occur 
in children between one and three years of age [1, 7]. It was 
reported that LCH is more prevalent among Hispanics and 
less common in black children [8].

LCH is caused by increased proliferation and accumulation 
of phagocytes derived from a common stem cell with a 
Langerhans cell phenotype [1, 3, 4, 6, 7, 8, 9]. Since these 
cells are characterized by the presence of Birbeck granules 
and strong expression of the CD1a antigen, the diagnosis 
involves immunohistochemistry (S-100 and CD1a assays) 
in addition to histopathology [5, 6]. The etiology is not fully 

known. According to one hypothesis, immune dysfunction 
due to exuberant response to an unknown antigen may be 
the cause. Another hypothesis assumes that viral or bacterial 
infection is a factor stimulating Langerhans cell proliferation. 
However, that hypothesis is called into question by the 
observed lack of improvement after antibacterial and antiviral 
treatment [1]. Inflammatory infiltration and local and systemic 
cytokine storm in LCH support the inflammatory etiology of 
the disease. However, an increasing number of studies point 
to the role of somatic BRAFV600E mutations in immature 
Langerhans cells, which was confirmed in more than half of 
the cases [10, 11]. As a result of the BRAF V600E mutation, 
MAP kinases (MAPKs) induce uncontrolled growth and 
division of Langerhans cells [12]. In addition to BRAF V600E, 
other  BRAF activating mutations, mutations in MAP2K1 
exons 2 and 3, and rare ARAF mutations—which are also 

http://bloodjournal.hematologylibrary.org/content/116/11/1825.full.pdf+html
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MAPK pathway genes—have been observed in LCH [13]. A 
hypothesis has been put forward that the proliferative status 
of the precursor cell, in which MAPK-activating somatic 
mutations develop, determine the clinical extent and severity 
of the disease [14].

Currently, many authors believe that the presence of 
activating somatic MAPK mutations in resilient myeloid 
precursor cells is the basis for defining LCH as a myeloid 
neoplastic disorder [14, 15].

Usually, the disease process involves areas of the 
body where Langerhans cells are found physiologically [1, 
3, 4, 6, 7, 8]. Granulomatous lesions containing langerin-
positive histiocytes (CD207+) and inflammatory infiltrations 
develop in these areas. The disease may involve one body 
system (single-system LCH), with one or multiple disease 
foci, or many systems and organs (multi-system LCH) [16, 
17]. Single-system manifestations were reported in 70% of 
children with LCH [8].

In most cases (about 80%), the bones (most often the 
skull, followed by the hip/pelvic bone, the femur and ribs), 
skin (33%), pituitary gland (25%), liver (15%), spleen (15%), 
and the lungs and lymph nodes are involved [1, 2, 3, 6, 18, 
19]. The oral cavity is considered a rare location for lesions 
[20]. At this location, LCH may manifest itself in pain, gingival 
inflammation and bleeding, increased tooth mobility and 
their loss, mucosal oedema and ulceration, pathological 
bone fractures, and premature tooth eruption [4, 6, 21, 22, 
23]. These manifestations may be misdiagnosed as acute 
periodontitis [5]. Radiological skeletal findings reveal 
osteolytic bone lesions with or without periosteal reactions 
[23].

Diagnosis of LCH is based on clinical symptoms, 
histopathology, immunochemistry (CD1 and CD207), 
and radiology (CT, MRI, bone scintigraphy) [7, 15, 24]. 
The prognosis depends on several factors, such as age, 
involvement of risk organs (bone marrow, liver, spleen), and 
the degree of their damage [11, 24]. Single-system LCH has 
an excellent prognosis. Survival rate is up to 100%, with 
five-year recurrence rate <20%. Localized form may even 
resolve spontaneously. The survival rate in multisystem 
LCH involving organ risk is less than 77% [20, 25, 26]. The 
treatment of histiocytosis involves chemotherapy, radiation 
therapy, surgical intervention, and the use of high doses of 
glucocorticosteroids [24, 27].

The aim of the study was to determine the type and 
incidence of oral manifestations in patients diagnosed with 
Langerhans cell histiocytosis.

Materials and Methods

We conducted a retrospective analysis of LCH cases 
diagnosed and treated in the Department of Oncology 
and Dental Surgical Clinic for Children at the Children’s 
Memorial Health Institute between 1996 and 2018. Patients’ 
medical records were analyzed to obtain data on the age 
at diagnosis, sex, LCH form, clinical picture (systemic and 
local oral symptoms), and radiological findings. Clinical 
dental examination was performed in each patient at the 
initial stage of diagnosis of the underlying disease to assess 
dentition, periodontal tissues (gingivitis, tooth mobility, root 
exposure), and oral mucosa. Panoramic radiograph, CT, and 
bone scintigraphy were performed in the case of suspected 

Table 1. Characteristics of patients with Langerhans cell histiocytosis included in the study

Parameters Total study group
single-system

LCH form

multi-system

n/%

Total 43/100% 34/79.1 9/20.9

Sex male 25/58.1% 19 6

female 19/41.9% 15 3

Age ≤3 years 18/41.9% 12 6

>3-10 years 13/30.2% 11 2

≥10 years 12/27.9% 11 1

System bones 38/88.4% 31 7

skin 11/25.6% 3 8

lungs 5/11.6% 0 5

pituitary gland 4/9.3% 0 4

neck lymph nodes 2/4.6% 0 2

liver 1/2.3% 0 1
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bone manifestations (pain or tingling, bone expansion, tooth 
loosening, signs of periodontal destruction). Diagnosis was 
confi rmed based on immunostaining for CD1a and S100, 
using a standard procedure in all selected cases. In some 
patients, the diagnosis was supplemented with biopsy of the 
gingival mucosal lesion.

Results

Medical records of 43 out of 44 patients with Langerhans 
cell histiocytosis were included in the study. One patient was 
excluded from the study due to the lack of dental examination 
as part of the diagnostic process. Age at diagnosis ranged 
between 0.33 and 16.33 years (mean 5.95 ± 4.66 years). 
Study group characteristics, including age at LCH diagnosis, 
sex, clinical form of LCH, as well as organs and systems 
involved, is presented in the form of a table (Tab. 1). Of 34 
cases of single-system LCH, 31 (91.2%) involved bones, 
and 3 involved the skin (7.8%). Multisystem LCH most often 
involved the skin (8/9), followed by the bones (7/9) and lungs 
(5/9). Bone manifestations usually occurred in the craniofacial 
region (n = 23), including the skull (n = 11), mandible/maxilla (n 
= 7), orbit (n = 6), and zygomatic bone (n = 1). Less common 
locations included the spine (n = 8), long bones (n = 7), pelvis 

(n = 2), clavicle (n = 2) and ribs (n = 1). Diabetes insipidus 
(DI) was reported for four patients. Oral lesions in the form 
of gingivitis, pathological tooth mobility or expansion of the 
alveolar mandibular bone were observed in seven patients 
(Table 2, Figures 1–3).  One patient was diagnosed with LCH 
based on histopathology of a gingival biopsy specimen. 

Figure 1. A 4-year-old patient. Premature loss of incisors and fi rst 
maxillary and mandibular molars, generalised decrease in the 
translucency of the alveolar maxillary and mandibular bone with 
pronounced bone atrophy in the region of right mandibular cuspid 
and second mandibular molars, as well as root resorption of second 
mandibular molars

Figure 3. A 1,5 -year -old patient. Ulcer-like palatal lesions in the 
region of molars in the multi-system LCH

Figure 2. A 10-month-year-old patient. Alveolar mandible expan-
sion in the region of teeth 81-83 in the single-system LCH. Image of 
oral cavity lesions on computed tomography before treatment (a), 
6 months after the start of treatment (b) and after completion of the 
therapy (c)
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Discussion

Langerhans cell histiocytosis is a rare disease occurring 
mainly in children and adolescents. The etiology is not fully 
known [3, 4, 6]. The variety of clinical manifestations, as well 
as the specificity and number of organs potentially involved 
by LCH may cause diagnostic difficulties [1, 2, 3, 6, 18, 19]. 
Descriptions of many initially misdiagnosed LCH cases may 
be found in the available literature [3]. We observed similar 
diagnostic difficulties in our study group.

Peak incidence is between one and four years of age [7, 
12]. A total of 41.9% of our patients were under three years 
old. LCH may present as a single- or multisystem disease. 
It may be concluded based on the available literature that 
single-system LCH (S-S LCH) is more common [7, 12]. This 
was also confirmed in our study, which showed that single-
system LCH accounted for 79.1% of cases. Most patients 
with histiocytosis present with bone (80%) and skin (60%) 

involvement. Craniofacial LCH is reported in 20% of patients 
[5, 7, 18, 19]. In our study group, bone and skin manifestations 
occurred in 88.4% and 25.6% of children, respectively. Oral 
lesions were observed in 15.9% of patients. The initial oral 
symptoms may be nonspecific, and they often occur in 
the form of gingivitis, mucosal ulceration, and radiological 
findings of maxillary and mandibular bone defects [1, 2, 3, 
5, 6, 7]. They may be the initial or the only manifestation of 
the disease [3, 5]. This was also confirmed in our study. We 
observed single-site LCH with gingivitis and tooth loosening, 
as well as cases with initial manifestations in the form of oral 
lesions. Martinez et al. emphasized that oral manifestations 
of LCH involve the gingiva in more than half of cases, as also 
confirmed by our findings [2, 3, 6].

Some authors point to the frequent occurrence of 
craniofacial bone defects with accompanying ulceration of 
the surrounding mucosa [27]. In addition to radiologically 
confirmed bone manifestations, we also observed mucosal 
hyperplasia without ulceration in our patients, which 

Table 2. Clinical and radiological symptoms in patients diagnosed with LCH

Pa-
tient 
no.

Age at LCH 
diagnosis in 
years (age at 
the onset of 
oral lesions) 

Sex Diagnosed 
form of LCH

Clinical symptoms of stomatognathic system Radiological symp-
toms

Other organs/sys-
tems, symptoms 

Clinical picture Location

1 0.33  female M-S  third degree loose 
mandibular teeth, vivid 

red gingiva, bleeding on 
compression

alveolar part of the 
mandible

osteolytic bone lesions skin, bones lungs, 
diabetes insipidus 

2 0.87 male S-S bone alveolar mandible 
expansion in the region 

of teeth 81-83

unilateral mandible osteolytic right man-
dibular lesion 

no other symptoms

3 1.01 male S-S skin gingivitis, loosening of 
teeth 71, 72, 81

gingiva none typical skin lesions on 
the chest

4 1.15 male M-S gingivitis,  
tooth loosening 

palate none papular lesions on the 
skin, exophthalmos, 

liver

5 1.44 female M-S ulcer-like palatal lesions 
in the region of molars, 
root exposure and loos-

ening of teeth 74, 75

bilaterally involved 
palate in the region of    

molars and  the alveolar 
part of the mandible

none skull bones, orbit, lungs

6 2.16 male M-S periodontal destruction, 
exposed bifurcation of 
the first primary maxil-
lary and mandibular 

molars

maxilla and mandible osteolytic lesions in the 
region of roots of first 

primary molars

skin lesions on the 
head, abdomen and 
back, liver infiltration

7 4.16 female M-S mandibular expansion 
in the region of tooth 46 
with gingival thickening 
and  reddening in this 

region

Unilaterally involved 
mandible 

in the region of right 
molars

osteolytic lesions in the 
region of permanent 

molars and second pri-
mary molars, resorption 

of distal root of tooth 
85, partial resorption of 

tooth bud 45 

neck lymph nodes, 
mediastinum, orbital 
tumour, skull bones, 

non-specific lesions in 
the lungs, liver
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corresponds to the findings presented by Kilic [27]. Bone 
loss is also accompanied by increased tooth mobility, which 
often leads to their loss [2, 4, 5, 27]. This was the case 
of three of our patients, whose osteolytic maxillary and 
mandibular lesions caused tooth loss as a result of exposure 
and premature resorption of roots. Oral lesions cannot be 
neglected as they may prove to be an important diagnostic 
criterion in many diseases. Examples include the destruction 
of the periodontium in agranulocytosis or cleft lip and palate 
caused by defects in the primary cilia [28, 29].

The treatment of Langerhans cell histiocytosis involves 
surgery, chemotherapy, local and systemic glucocorticosteroid 
therapy, bone marrow transplant, and immunoglobulin 
therapy [7, 30]. The choice of treatment method depends on 
the type of lesions, organs involved, and the form of LCH. Our 
patients were treated with vinblastine (VBL) and encorton for 
one year. In the case of progression and new foci, cladribine 
and ARACE were used as second-line therapy. Methotrexate 
is used for several months or even years as maintenance 
treatment in patients with multisite LCH.

All patients who completed treatment require long-term 
follow-up due to the possible recurrence and increased risk 
of other cancers [7]. The patients of the Outpatient Clinic 
of Oncology at the Children’s Memorial Health Institute are 
followed up for at least 10 years, and even until the age of 18 
in the case of early childhood onset. Frequent recurrence is 
observed during such a long follow-up period.

Conclusions

Regardless of the form, histiocytosis may be accompanied 
by lesions within the maxillary bones, gingiva, and mucous 
membranes; therefore, dental examination should be a 
permanent element of diagnostic management.
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