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lung, skin, and the pituitary/hypothalamus [2, 3]. LCH 
involving the stomach in adults is extremely rare and has 
been described in only a limited number of cases [4–18].

To enhance our understanding of the disease among cli-
nicians and pathologists, we examined four cases of adult 
solitary gastric LCH and reviewed the relevant literature to 
explore its clinical manifestations, endoscopic and patho-
logical features, immunophenotypes, molecular changes, 
and differential diagnosis.

Materials and methods

Materials

This study was approved by the Institutional Review Board. 
Four cases of solitary adult gastric LCH, with detailed fol-
low-up information, were identified in the surgical pathology 

Introduction

Langerhans cell histiocytosis (LCH) is a rare histiocytic 
disease characterized by abnormal proliferation of bone 
marrow-derived Langerhans cells. Its presentation is unpre-
dictable and ranges from solitary lesions of a single system 
to multiorgan disease with severe organ dysfunction [1]. 
LCH usually affects children and rarely adults. The most 
frequent body parts involved in adult LCH are the bone, 
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Abstract
Langerhans cell histiocytosis (LCH) of the stomach is rare. Moreover, it is usually found in pediatric patients with sys-
temic diseases and may be associated with a poor prognosis. Solitary gastric LCH in adults is extremely rare and is often 
misdiagnosed or missed. The aim of our study was to review cases of gastric LCH and explore the characteristics of the 
disease further. A retrospective study of all patients admitted with solitary gastric LCH was conducted between 2013 and 
2023. Clinical manifestations, endoscopic and pathological features, immunophenotypes, and molecular changes were 
collected from medical records. We examined four cases (one female, three males) of gastric LCH. The affected patients 
were between 33 and 70 years of age. Endoscopically, three patients presented with a solitary polyp or elevated lesions, 
whereas one patient showed no abnormalities. Under a microscope, all cases showed abnormal proliferation of histiocyt-
oid cells infiltrating in a nested or sheet-like fashion. The tumor cells were medium-sized, with a slightly eosinophilic 
cytoplasm, irregular or renal-shaped nuclei, folded nuclear membranes, visible nuclear grooves, and the infiltration of 
inflammatory cells in the background. Immunohistochemically, all lesions expressed CD1a, S-100, langerin, and cyclinD1. 
One case showed diffuse BRAF V600E positivity. Follow-up data were available for all patients from 4 to 36 months, and 
all patients were alive without recurrence or progress at the time of manuscript preparation. Combined with previously 
reported data, solitary adult gastric LCH is more common in male patients, most of whom are asymptomatic or exhibit 
only mild gastrointestinal symptoms, with a good prognosis. Endoscopy often reveals solitary polyps or protruding lesions; 
rare cases may progress to multifocal/multisystem lesions, necessitating long-term close follow-up.
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files (encompassing the years 2013–2023), including three 
cases from Beijing Friendship Hospital and one case from 
Tianjin Medical University General Hospital. Clinical 
manifestations, endoscopic features, pathological features, 
immunophenotypes, and molecular changes were reviewed. 
Clinical follow-up data were obtained for all patients, over a 
period from 4 to 36 months after the initial diagnosis.

Immunohistochemistry (IHC)

IHC staining was performed on deparaffinized 3 μm-thick 
slices with the EnVision method. The antibodies used in 
our study included those against langerin (12D6, ready-to-
use, Zhongshan Gold Bridge), CD1a (010, 1:100 Maxim), 
S-100 (4C4.9, 1:200, Maxim), pan-cytokeratin (AE1/AE3, 
1:200, Maxim), Ki67 (MXR002, 1:200, Maxim), cyclinD1 
(SP4, 1:100, Maxim), CD68 (KP1, 1:300, Maxim), HMB45 
(1:100, Maxim), and BRAF V600E (VE1, ready-to-use, 
Ventana). Appropriate positive and negative controls were 
used simultaneously. Two experienced pathologists assessed 
the IHC staining.

Molecular detection

Fluorescence polymerase chain reaction (PCR) was used 
to identify the mutation status of BRAF, NRAS, and KRAS, 
according to the protocol of the human BRAF/NRAS/KRAS 
mutation detection kit (Xiamen Amoy Biopharmaceuti-
cal Co., Ltd., Xiamen, China). The BRAF gene mutations 
detected by the kit included exon 15 (V600E1, V600E2, 
V600D1, V600D2, V600K, and V600R). The KRAS gene 
mutations detected by the kit included exon 2 (G12S, 
G12D, G12C, G12R, G12V, G12A, G13C, and G13D), exon 
3 (Q61L, Q61R, and Q61H), and exon 4 (K117N, A146T, 
A146V, and A146P). The NRAS gene mutations detected by 
the kit included exon 2 (G12D, G12S, G13R, G12C, G12V, 
G12A, and G13V), exon 3 (Q61R, Q61K, Q61L, and Q61H), 
and exon 4 (A146T).

Results

Clinical findings

Clinical data are summarized in Table 1. The affected 
patients ranged in age from 33 to 70 years (median, 46.5 
years) and included one female and three males. Three 
patients presented with abdominal pain and the remaining 
patient was asymptomatic but had chronic atrophic gas-
tritis and was identified during a follow-up examination. 
Endoscopic features were available for all patients. Three 
patients had solitary polyps or protruding lesions within 

the gastric body or at the junction of the gastric body and 
antrum (Fig. 1), whereas the remaining patient showed no 
abnormalities on gastroscopy. Cases 1 and 4 had multiple 
low-grade tubular colonic adenomas.

Pathological features

The lesions ranged in size from 0.2 to 0.3 cm and all were 
intramucosal. All cases showed destruction of the glands in 
the lamina propria of the gastric mucosa, with histiocytoid 
cells infiltrating in a nested or sheeted pattern (Fig. 2A). The 
tumor cells were of intermediate size with indistinct cell bor-
ders, a slightly eosinophilic cytoplasm, irregular or kidney-
shaped nuclei, visible nuclear grooves, and occasional small 
nucleoli (Fig. 2B). In all cases, a variable number of mixed 
inflammatory infiltrates consisting of eosinophils, lympho-
cytes, plasma cells, and neutrophils were observed. Eosino-
phils comprised the majority of inflammatory infiltrates in 
three cases (Fig. 2C), whereas in the remaining case, lym-
phocytes were the predominant inflammatory components 
(Fig. 2D).

Immunohistochemically, all four cases showed diffuse, 
strong staining for langerin (Fig. 3A), CD1a (Fig. 3B), and 
S-100, and patchy-to-diffuse positivity for CD68. CyclinD1 
staining showed diffuse labeling in all cases (Fig. 3C). 
Staining for pan-cytokeratin and HMB-45 was negative in 
all cases.

Case 1 showed diffuse positivity for BRAF V600E 
(Fig. 3D). Cases 2, 3, and 4 were negative for BRAF V600E, 
and none of these cases showed mutations in BRAF, KRAS, 
or NRAS based on PCR test results. The Ki67 index ranged 
from 20 to 30%.

Systemic inspection and follow-up

After the diagnosis of gastric LCH, all patients underwent a 
systemic examination to determine the extent of the lesion. 
Based on the clinical manifestations, physical examinations, 
and imaging examinations, none of the cases showed the 
involvement of other organs and systems, thus confirm-
ing the presence of isolated lesions. All patients were alive 
without recurrence or progression after 4–36 months of 
follow-up.

Discussion

LCH, previously known as histiocytosis X, is a rare hema-
tological disease with diverse manifestations in children 
and adults. In adults, LCH is grouped into four subtypes, 
unifocal (solitary lesion involving any organ), single-sys-
tem pulmonary (isolated lung involvement, predominantly 
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smoking-related), single-system multifocal (> 1 lesion 
involving any organ), and multisystem diseases (≥ 2 organs/
systems involvement) [19], with the incidence of adult LCH 
being approximately 1–1.5/106 per year [19–21]. Gastric 
LCH is mainly observed in pediatric patients with sys-
temic diseases, whereas isolated stomach LCH in adults is 

extremely rare [22]. We identified 17 patients with solitary 
gastric LCH in the PubMed database after reviewing cases 
documented since 1983 [4–18], including four patients with 
single-system multifocal disease and 13 patients with unifo-
cal disease based on the recognized subtypes of adult LCH 
[19] (Table 1). The age of the affected patients ranged from 

Table 1 Clinicopathological characteristics and molecular findings of adult isolated gastric LCH
Case Age

(years)/
Sex

Signs/
symptoms

Endoscopic
finding/
Size(cm)

Location/
subtype

Treatment Outcomes Follow-up(months) BRAF 
V600E 
mutation

Case 1
Present

33/M Abdominal pain Polyp
(0.2)

JGBA/ unifocal Biopsy NED 4 Positive

Case 2
Present

43/M Asymptomatic# Normal Gastric body/ unifocal Biopsy NED 36 Nega-
tive

Case 3
Present

52/M Abdominal pain Elevation (0.3) Gastric body/ unifocal Biopsy NED 34 Nega-
tive

Case4
Present

70/F Abdominal pain Polyp (0.3) Gastric body/ unifocal Biopsy NED 32 Nega-
tive

Case54 47/F Abdominal pain,
nausea, diarrhea

Scattering 
erosions

Gastric body fundus/ 
SSM

Resection NED 20 NA

Case65 49/F Asymptomatic Sessile 
elevation

Throughout the stom-
ach/ SSM

Biopsy Spontaneous 
remission

66 NA

Case76 48/M Asymptomatic Elevated 
reddish 
lesion (< 1.0)

Gastric body/ unifocal Biopsy No 
progression

12 NA

Case87 51/M Asymptomatic Elevation (0.5) Gastric antrum/ 
unifocal

Biopsy, 
ESD

NED 12 NA

Case98 68/M Dysphasia Polyp Gastric antrum/ 
unifocal

Biopsy NED 22 NA

Case109 29/F Heartburn Normal Gastric body/ unifocal Biopsy NA NA Positive
Case1110 64/M Asymptomatic Elevated

(1.0)
Gastric fundus/ 
unifocal

Biopsy, 
ESD

NED 6 NA

Case1211 37/M Stomach 
discomfort

Erosion Gastric body/ unifocal biopsy NED 14 Nega-
tive

Case1312 59/M Abdominal pain Elevation (1.0) Gastric antrum/ 
unifocal

ESD NED 4 Positive

Case1413 56/F Asymptomatic Elevation (0.5) Gastric body/ unifocal Biopsy NED 3 Positive
Case1514 45/F Asymptomatic Polyp (0.6) Gastric body/ unifocal Biopsy, 

ESD
NED 3 Positive

Case1615 49/M Abdominal 
distension and 
discomfort

Polyp (0.2) Gastric body/ unifocal Biopsy,
ESD

NED 6 NA

Case1716 50/F Helicobacter 
pylori-associated 
gastritis

Erythema Gastric body antrum/ 
SSM

Biopsy NA NA Positive

Case1817 23/M Asymptomatic Polyp (0.3) JGBA/ unifocal Biopsy NED 6–60* NA
Case1917 22/M Hunger pain Elevated ero-

sive lesion
Gastric body/ unifocal Biopsy

ESD
NED Positive

Case2017 46/M Upper Abdominal 
distension

Polyp (0.3) Gastric body/ unifocal Biopsy NED Positive

Case2118 53/F Abdominal
discomfort

Multiple polyp 
(0.5–0.7)

Whole stomach/ SSM Biopsy Skin and 
bone 
involvement 
at 2 years

Alive at 30 NA

JGBA, The junction of the gastric body and antrum; NED, no evidence of disease; ESD, endoscopic submucosal dissection; NA, not available. 
SSM, single-system multifocal
#The patient had chronic atrophic gastritis without any clinical symptoms
*The article did not list the follow-up time for each case
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and other lesions included erosion (two cases) and ery-
thema (one case), with only one case showing no lesions 
(Table 1). The most common site was the gastric body (eight 
cases), while other areas included the gastric antrum (three 
cases), gastric fundus (one case), gastric body and antrum 
(one case), gastric body and fundus (one case), junction of 
the gastric body and antrum (one case), and throughout the 
stomach (two cases) (Table 1).

This study included four patients diagnosed with stom-
ach LCH with unifocal disease, based on the recognized 

22 to 68 years (median, 49 years), comprising seven females 
and 10 males. Among them, one patient had Helicobacter 
pylori-associated gastritis, seven patients were asymptom-
atic, and nine patients had gastrointestinal symptoms at pre-
sentation, including abdominal discomfort (three patients), 
abdominal pain (three patients), abdominal distension (two 
patients), nausea and diarrhea (one patient), heartburn 
(one patient) and dysphagia (one patient) (Table 1). Under 
endoscopy, 11 cases had solitary elevations or polyps (size 
0.2–1.0 cm), two cases had multiple polyps or elevations, 

Fig. 2 Histological findings of gastric Langerhans cell histiocytosis. 
(A) Histiocytoid cells infiltrating in a nested or sheeted pattern in the 
lamina propria of the gastric mucosa with an irregular boundary (Case 
1) (hematoxylin and eosin, ×200). (B) The tumor cells were of inter-
mediate size with indistinct cell borders, slightly eosinophilic cyto-
plasm, irregular or kidney-shaped nuclei (inset a), nuclear grooves 

(inset b), and occasional small nucleoli (inset c) (Case 1) (hematoxylin 
and eosin). (C) Eosinophils were the primary inflammatory cells in the 
background (Case 4) (hematoxylin and eosin, ×400). (D) Instead of 
an eosinophilic background, lymphocytes were the key inflammatory 
component (Case 1) (hematoxylin and eosin, ×400)

 

Fig. 1 Endoscopic findings of 
gastric Langerhans cell histiocy-
tosis. (A) Endoscopic examina-
tion revealed a flat polyp (arrows, 
size: 0.2 cm) that was located in 
the junction of the gastric body 
and antrum (Case 1). (B) Endo-
scopic examination revealed a 
reddish flat polyp with superficial 
erosion (arrows, size: 0.3 cm) 
that was located in the posterior 
wall of gastric body (Case 4)
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confirmed that cyclinD1 nuclear staining is a useful diagnos-
tic marker for excluding reactive Langerhans cell accumula-
tion in the bone, lymph nodes, and skin lesions [23–25]. In 
our study, all four cases showed diffuse and strong cyclinD1 
expression. Among the cases reported in the literature, five 
of seven tumors showed cyclinD1 expression.

The molecular events underlying LCH have been inves-
tigated. A series of studies confirmed that LCH can harbor 
a BRAF V600E mutation, other activating mutations in the 
MAPK-extracellular signal-regulated kinase (MAPK–ERK) 
pathway, and kinase fusions [26–28]. The BRAF V600E 
mutation was determined to be present in more than half of 
the LCH cases in the literature [26]. Among the 17 retrieved 
cases, only eight were subjected to BRAF V600E mutation 
testing, of which seven were found to have this mutation [9, 
11–14, 16, 17]. In our cohort, four patients were tested for 
the BRAF V600E mutation, and three patients were simul-
taneously tested for mutations in KRAS and NRAS using a 
PCR detection method. We found that one patient had the 
BRAF V600E mutation based on positive IHC staining, 
while BRAF, KRAS, and NRAS mutations were absent in 
the remaining three cases. Based on previous cases and our 
four cases, the BRAF V600E mutation rate in adult gastric 
isolated LCH was determined to be 8/12. Of these, for the 
BRAF V600E mutation, three patients had weak expression 
and one patient had a negative result via IHC, but all were 
found to have a BRAF V600E mutation using molecular 
methods [12–14, 16]; thus, confirming a negative IHC test 
through one of the molecular methods is necessary. The 
BRAF V600E mutation can assist in the diagnosis of tumori-
genic Langerhans cell proliferative lesions and may provide 
therapeutic targets for LCH patients with severe organ dys-
function [19].

Gastric LCH must be differentiated from several 
other conditions featuring histiocytic lesions, such as 

subtypes of adult LCH [19]. They were aged 33–70 years, 
and included one female and three males. One patient had no 
corresponding gastrointestinal symptoms, and three patients 
presented with abdominal pain. Under gastroscopy, one 
patient showed no abnormalities, two patients had isolated 
polyps or protrusion of the gastric body, and one patient 
had isolated polyps at the junction of the gastric body and 
antrum. The clinical characteristics of the four patients were 
similar to those previously reported, but their age of onset 
was older, which expands the known age range of onset.

Gastric LCH is a rare condition. Pathologists may not 
have sufficient understanding of this condition, which can 
lead to missed diagnoses or misdiagnosis of other tumors. 
Additionally, the lack of specific clinical or endoscopic fea-
tures further complicates accurate diagnosis. The correct 
diagnosis is based on micromorphological and immunohis-
tochemical analyses of biopsies or postoperative specimens. 
Histologically, abnormally proliferative Langerhans cells 
are distributed in a nest- or sheet-like pattern, with medium-
sized cells, irregular or renal nuclei, folded nuclear mem-
branes, and longitudinal nuclear grooves. Most nucleoli are 
not obvious; however, the nucleolus is prominent in some 
cases. Further, the cytoplasm is rich and slightly eosino-
philic. In the background, the infiltration of reactive inflam-
matory cells, such as eosinophils, lymphocytes, and plasma 
cells, may occur. In most cases, the inflammatory infiltration 
mainly involved eosinophils, whereas in rare cases, lympho-
cytes comprised the majority of infiltrating cells. Occasion-
ally, focal necrosis and multinucleated giant cells have been 
seen to be present [4, 8, 19]. By immunohistochemistry, 
tumor cells specifically express CD1a, langerin, and S-100; 
thus, the minimal panel of antibodies should include those 
against langerin and CD1a [19]. As a downstream marker 
of the mitogen-activated-protein-kinase (MAPK) pathway, 
cyclinD1 is often activated in LCH. Several studies have 

Fig. 3 Immunohistochemical 
findings of gastric Langerhans 
cell histiocytosis in case 1. 
Tumor cells exhibited diffuse 
positivity to Langerin (A, IHC, 
×400), CD1a (B, IHC, ×400), 
CyclinD1(C, IHC, ×400), and 
BRAF V600E (D, IHC, ×400)
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careful long-term follow-up is needed to rule out multisys-
tem diseases.

Of note, our study included a small number of cases and a 
short follow-up data period. In the future, studies with large 
sample sizes and long-term follow-up are still needed to 
evaluate the prognosis of solitary gastric LCH.

In summary, solitary gastric LCH is very rare, and most 
patients have no clinical symptoms or only mild gastrointes-
tinal symptoms, with no specific manifestations on endos-
copy. Pathologists should include LCH in the differential 
diagnosis to avoid a misdiagnosis or missed diagnosis. 
Additionally, a systemic examination should be conducted 
to determine the extent of the lesion, and long-term follow-
up is necessary to monitor and rule out disease progression.
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Rosai–Dorfman disease (RDD), Erdheim–Chester disease 
(ECD), and Langerhans cell sarcoma (LCS). RDD is char-
acterized by large histiocytes with abundant light-stained-
to-eosinophilic cytoplasm and characteristic emperipolesis. 
The nucleus is large and round, with vesicular chromatin, 
and a prominent nucleolus is present, with a lack of mitotic 
figures. Immunohistochemical features were positive for 
S100, fascin, and OCT2, but negative for langerin and CD1a 
[29]. ECD lesions exhibit bland xanthogranulomatous 
inflammation formed by foamy histiocytes, lymphocytes, 
plasma cells, eosinophils, and Touton giant cells, whereas 
histiocytes in ECD strongly express factor XIIIa and lack 
langerin and CD1a expression [30]. Moreover, LCS can be 
excluded based on the absence of overt malignant cytologi-
cal features, such as significant cytological pleomorphism 
and increased mitotic activity. When making a differential 
diagnosis, a series of non-histiocytic tumors should also 
be considered, including systemic mastocytosis, malignant 
melanoma, and poorly differentiated carcinoma, all of which 
can be ruled out based on the characteristic morphological 
manifestations and negative immune expression patterns of 
CD1 and langerin.

The prognosis of LCH is related to the extent of the 
lesion, involvement of vital organs, and the response to 
treatment. The prognosis of single-system LCH is bet-
ter than that of multisystem LCH, and patients with liver, 
spleen, and bone marrow damage have a higher risk of poor 
survival. The 5-year overall survival (OS) rate of patients 
with solitary LCH was > 90% [2, 3, 19]. Among the 17 pre-
viously reported cases of solitary gastric LCH, the treatment 
methods included surgical resection (one case), endoscopic 
submucosal dissection (six cases), and follow-up with con-
servative management (10 cases). Follow-up data were 
available for 15 patients. One patient with single-system 
multifocal disease had bone and skin involvement at 2 years 
of follow-up [18]. The other 14 cases had no gastrointesti-
nal symptoms or disease progression during the follow-up 
period, which ranged from 3 to 66 months. In our group, all 
four patients were observed after diagnosis without other 
adjuvant treatments and had no symptoms for 4–36 months. 
Furthermore, in a series of 44 non-pulmonary unifocal LCH 
cases, 28% of patients (none with isolated gastrointestinal 
LCH) were reclassified as having single-system multifocal 
or multisystem disease at the last follow-up (median follow-
up, 7.3 years), but were successfully treated, and the 5-year 
OS was 94% [31]. In another previous study, one patient 
with unifocal disease and one patient with single-system 
multifocal disease developed cutaneous disease 2 months 
and 24 months, respectively, after the initial diagnosis of 
lower gastrointestinal LCH, but the overall prognosis was 
favorable [8]. Therefore, local resection and observation are 
effective treatment methods for solitary gastric LCH, but 
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