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Langerhans cell histiocytosis (LCH) is a rare disease of 
unknown aetiology caused by the clonal proliferation 
and infiltration of various organs by bone marrow-
derived dendritic cells (DCs) in the bones, skin, lungs, 
pituitary gland, spleen, liver, central nervous system, 
and lymph nodes. Among them, cutaneous single-system 
Langerhans cell histiocytosis (SS-LCH) is relatively less 
frequent. Cutaneous manifestations often occur as an 
erythematous papular rash located in the groin or on the 
abdomen, chest, or back. However, cases of LCH with 
skin ulcers as the first presentation are extremely rare. 

CASE DESCRIPTION
A 21-month-old female child presented with a 12-month his-
tory of right upper arm skin ulcers, after local vaccination with 
measles-mumps-rubella vaccine, hepatitis B vaccine, and group 
A and C meningococcal polysaccharide vaccine (Fig. 1A). The 
ulcers gradually developed from a local subcutaneous nodule. 
Adequate treatment with incision and drainage, dressing change 
(e.g., nanocrystalline silver dressing), and external use of human 
epidermal growth factor was ineffective.

Histological examination exhibited an accumulation of large 
round to oval histiocyte-like cells with a complex nuclear contour 
that assumed a nuclear groove, expanding the papillary dermis at 
the epidermal–dermal interface (Fig. 2). The cells were strongly 
positive for CD1a and langerin/CD207 (Fig. S1), partially positive 
for BRAF, CD68, and LCA, mildly positive for S100 and CD117, 
but negative for CD30.

The results of whole-exome sequencing (this child and her pa-
rents) showed that no pathogenic genes were detected that could 
clearly explain the phenotype of the patient.

Laboratory examinations

Routine blood tests indicated a decrease in peripheral blood 
lymphocyte count and percentage. Lymphocyte subpopulation 
analysis showed a decreased T lymphocyte count and increased 
B lymphocyte count (Table SI). IgA and C4 were elevated, while 
IgG, IgM, and C3 were unremarkable (Table SII). Serum cytokine 
levels (IL-1β, IL-2, IL-4, IL-5, IL-6, IL-8, IL-17, IL-10, IL-12p70, 
IFN-α, IFN-γ, and TNF-α) (Table SIII) and interferon-γ release 
assay (IGRA) did not reveal any abnormalities.

Imaging examinations

Posteroanterior cephalogram did not reveal any abnormalities. 
Chest X-ray revealed increased lung markings. Superficial organ 
ultrasonography revealed diffuse lesions that could be seen in the 
right thyroid area, with 2 intrathyroid nodules on the left side. 
There was mild enlargement of lymph nodes in the right neck. 

Other examinations

The respiratory burst function of neutrophils was normal.
Treatment was commenced as follows: compound prednisone 

ointment (mainly composed of gentamicin, cod liver oil, tetracaine, 
Fig. 1. Clinical photographs (right upper arm skin ulcers). (A) Pre-
treatment. (B) Post-treatment at 4 months.

Fig. 2. Histological findings of current case. (A) Cutaneous LCH expanding 
the papillary dermis at the epidermal–dermal interface (haematoxylin and 
eosin (H&E), original magnification×10). (B) Higher power image of LCH 
in papillary dermis with nuclear grooves and mixed inflammatory infiltrate 
(H&E, original magnification×40), arrow points to LCH cells.
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and prednisone) on the ulcer edge and fusidic acid ointment on the 
ulcer surface. After 4 months of treatment, there was significant 
improvement (Fig. 1B).

DISCUSSION

Langerhans cell histiocytosis (LCH) is a clonal neoplasm 
of myeloid dendritic cells expressing a Langerhans cell 
phenotype (CD1a and CD207 expression). LCH can oc-
cur in any age group but is more common in children. 
The annual incidence rate in the paediatric population 
ranges from 2.6 to 8.9 cases per 1 million population 
(1), and in adults 1–2 cases per 1 million population (2).

Due to the rarity and heterogeneity of LCH, its pat-
hogenesis has not been fully elucidated, and there has 
always been controversy over whether LCH is indicative 
of immune dysregulation or a neoplastic disorder. The 
associated Epstein–Barr virus infection with LCH and 
the detection of some virus DNA sequences in peripheral 
blood and tissues suggested that LCH is reactive (3, 4). 
LCH lesions include infiltrating pathological DCs (8%), 
macrophages, eosinophils, and lymphocytes enriched for 
regulatory T cells (5). Furthermore, the serum levels of 
various inflammatory cytokines and chemokines are high 
in LCH patients (6). However, the discovery of BRAF-
V600E gene mutations and the mitogen-activated pro-
tein kinase (MAPK) pathway more supports the current 
clonal and neoplastic hypothesis. The mitogen-activated 
protein kinase (MAPK) pathway plays a central role in 
pathogenesis. A somatic activating mutation in a MAPK 
pathway gene has been identified in more than 85% of 
cases, with near universal phosphorylated ERK (p-ERK) 
upregulation and expression (7). The BRAF p.V600E 
mutation is the most prevalent (50–60%); MAP2K1 
is the second most frequent (20–30%) (8). The BRAF 
V600E mutation renders the MAPK pathway constituti-
vely active. Badalian-Very et al. (9) identified the BRAF 
V600E mutation in a remarkable 57% of LCH lesions, 
a finding that was subsequently verified in other series 
and attributed to the pathogenic LCH cell. The changes 
in the BRAF gene (BRAF V600E) that can support the 
diagnosis are relevant to the prognosis and management, 
and may expand treatment options to include targeted 
therapies (10).

LCH is classified into single-system (SS) and multi-
system (MS) types based on the distribution of the af-
fected lesions. The disease has different clinical courses, 
ranging from those that spontaneously resolve without 
treatment to those that rapidly progress and are fatal. Skin 
lesions are the second most common clinical manifesta-
tion of LCH, second only to bone involvement (5). Skin 
LCH is estimated to occur in 40–50% of paediatric LCH, 
but most are later associated with MS-LCH; SS-LCH of 
the skin is less frequent (11, 12).

The treatment varies depending on the disease type. 
Surgical excision of the lesion should be undertaken in 

very limited cases of SS-LCH with a solitary skin lesion 
(13). In skin-only cases, methotrexate, mercaptopurine, 
hydroxyurea, or thalidomide is also recommended. MS-
LCH or SS-LCH with multifocal bone lesions is mainly 
treated via chemotherapy, including the standard 2-drug 
regimen with vinblastine and prednisone (5). In addition, 
the therapeutic armamentarium has broadened to include 
approaches such as targeted therapy and MAPK/ERK 
pathway inhibitors, which have achieved high response 
rates in children with refractory high-risk LCH (10). The 
patient in this case is an SS-LCH with skin involvement, 
so local treatment (topical use of glucocorticoids and 
antibiotics) can achieve a good curative effect. In addi-
tion, close follow-up is needed to enable timely interven-
tion in cases of systemic involvement.

Furthermore, there is another case report of LCH 
related to vaccination (14). That child developed red-
blue nodules on both buttocks after diphtheria, tetanus, 
and pertussis vaccination. Biopsy of the local lesions 
showed massive infiltration of Langerhans cells. He 
presented with extensive diffuse eczematous scaling 
lesions, pronounced on the scalp, trunk, and large body 
folds, where ulceration occurred. The patient later died 
of rapidly progressive MS disease with liver dysfunction. 
The report did not make it clear whether red-blue nodules 
after vaccination were the first presentation. However, 
it still suggests that localized skin rash after vaccination 
may not be accidental in LCH patients. We speculate as 
follows concerning the causes of cutaneous LCH induced 
by vaccination. 

A small number of pathological Langerhans cells 
accumulate in the epidermal–dermal interface, but the 
damage to normal tissue is not significant, so there are no 
obvious clinical symptoms. Inflammation is a catalyser 
of tumour progression (15). Krall et al. (16) find that 
the systemic inflammatory response induced after sur-
gery promotes the emergence of tumours whose growth 
was otherwise restricted by a tumour-specific T-cell 
response. Local injection of the vaccine as an antigen 
induces an excessive host immune response, leading 
to local inflammation. The continuous inflammation 
itself and the proliferation of tumour cells induced by 
inflammation destroy the surrounding normal tissue and 
induce the formation of ulcers, which are difficult to heal 
after adequate dressing change. This is consistent with 
the 2 current pathological hypotheses on LCH, namely 
inflammatory response and tumour. Therefore, a topical 
glucocorticoid anti-inflammatory is effective in this child. 
However, the child’s LCH is likely to recur again due to 
external antigenic stimulation.

In the past, there was a case of LCH with a refractory 
vulvar ulcer as the first manifestation, which was diag-
nosed definitively 3 years after onset (17). As such a 
manifestation can be a difficult diagnostic case, even for 
experienced dermatologists, we decided to publish this 
case report. A literature review of similar case reports 
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will improve insight into the pathological mechanisms, 
diagnosis, and management.
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