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 Patient: Male, 63-year-old
 Final Diagnosis: Erdheim-Chester disease
 Symptoms: Splenic rupture
 Medication: —
 Clinical Procedure: Splenectomy
 Specialty:	 Anatomy	•	Hematology	•	Pathology

 Objective: Rare disease
 Background: Erdheim-Chester disease (ECD) is a rare form of non-Langerhans cell histiocytosis characterized by foamy his-

tiocytes, Touton-like giant cells, and fibrosis, typically affecting the diaphyseal and metaphyseal region of the 
long bones but that can involve any organ or tissue. ECD is usually associated with the BRAF V600E mutation 
or with other molecular mutations inserted in the MAPK cascade.

 Case Report: We present the case of a 63-year-old man with a previous history of myocardial infarction who underwent 
an emergency splenectomy for splenic rupture after an accidental fall. Histological examination of the spleen 
showed a diffuse xanthogranulomatous proliferation (CD68+, CD163+, S100–, CD1a–) with rare Touton-like gi-
ant cells in the red pulp. Based on the histologic findings, a diagnosis of ECD was made. However, skeletal in-
volvement and BRAF V600E mutation were not detected.

 Conclusions: Cases of non-Langerhans cell histiocytosis that are histologically consistent with ECD in unusual sites have 
been increasingly described. There is also anecdotal evidence for cases being associated with mutations be-
sides BRAF V600E or with no genetic alteration and no skeletal involvement. Likewise, the spectrum of clinical 
and molecular features of ECD can be broader than previously considered. Furthermore, there is evidence that 
various phases of the disease can show different clinical presentations with distinct prognostic impact, accord-
ing to the mutational spectrum. Recognizing ECD at an early stage allows more effective patient management, 
and pathologists and clinicians should be aware of the unusual clinical presentations of this rare condition.
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Background

Erdheim-Chester disease (ECD) is a rare form of non-Langer-
hans cell histiocytosis with potential systemic involvement. 
The precise pathogenesis of ECD has not been completely de-
fined. However, the recent discovery of the activation of the 
RAS-ERK pathway in lesional tissue due to BRAF V600E mu-
tations [1] and other activating mutations involving the mito-
gen-activated protein kinase (MAPK) pathway has confirmed 
the neoplastic nature of the disease [2], although cases with-
out mutations have also been identified [3]. Owing to its rari-
ty, the exact prevalence of ECD is unknown; however, roughly 
600 cases have been reported in the literature since its first 
description in 1930 by pathologists Jakob Erdheim (1874-
1937) and William Chester (1834-1920) [4]. Diagnosis of ECD 
is based on histopathologic findings within an appropriate ra-
diological and clinical picture. The consensus diagnostic cri-
teria for ECD require xanthogranulomatous lesions character-
ized by foamy histiocytes and Touton-like giant cells within 
a fibrous stroma. Skeletal findings of bilateral and symmet-
ric abnormalities in the diaphyseal and metaphyseal region of 
the long bones of the legs or, more infrequently, of the arms 
are typical. Moreover, cases without skeletal involvement have 

been reported (Table 1). Immunohistochemical staining con-
firms the non-Langerhans histiocytic lineage of the infiltrate: 
CD68/CD163-positive with lack of S100 and CD1a/Langerin ex-
pression [5]. The presence of xanthogranulomatous lesions is 
commonly found in several diseases, including infections, ly-
sosomal storage diseases, gamma heavy-chain diseases, lym-
phomas, and histiocytosis (histiocytosis of the “L” group) [6]. 
Thus, an accurate anamnestic and clinical evaluation is man-
datory to rule out the variety of differential diagnoses.

To date, multiple organ involvement has been widely described 
for ECD, including that of the bones, lungs, skin, retro-orbit-
al tissues, central nervous system, large vessels, kidneys, ret-
roperitoneum, and myocardium [7]. Conversely, evidence of 
splenic involvement with ECD has been published; however, 
none of the studies showed splenic involvement as the first 
manifestation of the disease (Table 2).

We describe a case of xanthomatous inflammatory infiltrate 
involving the spleen as an unusual presentation of ECD and 
summarize the features of this extremely infrequent presen-
tation with an additional analysis of the literature.

Authors Sex, age Clinical presentation Radiologic investigations Histology BRAF-V600E

Lee et al.
(2018)

M, 60 Moderate cough CT: anterior mediastinal 
mass and at follow-up, 
internal thoracic lymph 
nodes

Proliferation of atypical 
histiocytes with sclerosis 
that were positive for 
CD68 and negative for 
S100 and CD1a

–

Salama et al.
(2017)

M, 34 Polyuria, polydipsia, 
xantelasmas, 
unsteadiness, weakness, 
slurred speech, and 
difficulty in walking and 
standing up

CT: hairy kidney sign, 
anterior retroperitoneal 
mass, soft tissue thickening 
of the right atrioventricular 
sulcus and the right atrium 
posteriorly
Brain MRI: uniform 
cerebellar loss
Cardiac MRI: mass in the 
right atrium
PET: intense hypermetabolic 
uptake in the muscle and 
skin of the anterior chest 
and abdominal wall and left 
axillary and inguinal lymph 
nodes as well as perinephric 
and cerebella uptake

Infiltration with 
xanthomatous 
histiocytes and Touton 
multinucleated giant 
cells, positive for CD68 
and negative for S100 
and CD1a

+

Gaspar et al.
(2017)

F, 24 During puerperium 
presents fever, rash and 
jaundice

CT: hepatosplenomegaly Sheets of foamy 
histiocytes and 
numerous Touton giant 
cells were positive for 
CD68 and negative for 
S100 and CD1a

_

Table 1. Cases of ECD without radiographic skeletal findings.
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Table 1 continued. Cases of ECD without radiographic skeletal findings.

CT – computed tomography; MRI – magnetic resonance imaging; PET – positron emission tomography.

Authors Sex, age Clinical presentation Radiologic investigations Histology BRAF-V600E

Dickson et al.
(2008)

F, 32 History of hereditary 
hemorrhagic 
telangiectasia. 
After a few months, 
hypoalbuminemia, 
anasarca, anemia, 
ascites, diabetes mellitus, 
hypothyroidism, right 
exophthalmos, ataxia, 
and dysarthria were the 
symptoms presented

MRI cerebral: left posterior 
fossa mass

Sheets of foamy 
macrophages (CD68+, 
CD163+, HAM-56+, 
S100– and CD1a–) 
combined with a smaller 
number of lymphocytes, 
plasma cells, and 
occasional Touton-type 
giant cells interspersed 
with mild to moderate 
fibrosis

Not possible for 
extensive DNA 
degradation

Sheu et al.
(2004)

M, 48 Diabetes insipidus and 
hypogonadism. Two years 
later, progressive dyspnea 
with pleural effusion, and 
serum creatinine raised to 
26 mg/L for fibrosis in the 
retroperitoneal space

MRI cerebral: 5-mm 
thickened pituitary stalk

Xanthogranulomatous 
nephritis, retroperitoneal 
fibrosis, foamy 
histiocytes positive for 
CD68 and negative for 
S100 and CD1a 

Not mentioned

Rao et al.
(2005)

M, 68 Cough and pleuritic chest 
pain

CT: prominent interstitial 
septal markings

Xanthomatous histiocytic 
infiltrates (positive for 
CD68, factor XIIIa, weakly 
and focally positive 
for S100) in the bone 
marrow interspersed 
with hematopoietic cells 
and hemophagocytosis

Not mentioned

Authors Sex, age Clinical presentation Radiologic investigations Multisystemic HP*
Skeletal 

involvement

Rao et al.
(2005)

M, 48 Dry cough and pleuritic 
chest pain

CT: 
increased interstitial septal 
markings, bilateral ground 
glass infiltrates, and a small 
right pleural effusion

Yes Present –

Busemann 
et al. (2007)

M, 49 Abdominal distension, 
weight loss, night 
sweats and fever, and 
hepatosplenomegaly

CT: 
large retroperitoneal mass

Yes Present +

Dickson et al. 
(2008)

 F, 77 Progressive dyspnea and 
peripheral edema, after she 
presented with pericardial 
effusion and constrictive 
pericarditis

CT: 
mediastinal and lung 
changes consistent with 
metastatic carcinoma and 
multiple suspicious liver 
lesions

Yes Not 
described

–

Gaspar et al.
(2017)

F, 24 During puerperium 
presented with fever, rash, 
and jaundice

CT: hepatosplenomegaly Yes Present –

Table 2. Cases of ECD with spleen localization.

HP – hemophagocytosis.
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Case Report

A 63-year-old man was admitted to the emergency depart-
ment of our hospital with multiple fractures and an abdomi-
nal trauma after an accidental fall. The patient’s clinical his-
tory revealed hypertension and a myocardial infarction at 
age 33 years, for which the patient received percutaneous 
transluminal coronary angioplasty (PTCA) on the left anterior 

descending coronary artery. Recent echocardiogram results 
displayed signs of post-myocardial infarction with left ven-
tricular dysfunction (ejection fraction: 40%). A chest comput-
ed tomography (CT) scan demonstrated nonspecific peri-bron-
chial thickening and focal areas of parenchymal consolidation 
involving the apical segment of the lower lobes and anterior 
segment of the right superior lobe and enlarged mediastinal 
lymph nodes (Figure 1A). A CT scan of the abdomen revealed 

Figure 1.  Contrast-enhanced computed tomography scan: (A) The coronal reformatted image (lung window) showed nonspecific peri-
bronchial thickening and focal areas of parenchymal consolidation involving the lower lobes. (B) On the coronal reformatted 
image, there is evidence of perisplenic hematomas seen as a diffuse fluid collection surrounding the spleen, with no 
mass effect to adjacent parenchyma. (C) An axial image shows an irregular hypodense area caused by splenic laceration 
(confirmed intraoperatively) and demonstrates a focal area of high attenuation in the splenic parenchyma due to active 
extravasation. (D) Antero-posterior radiographs of left femur and leg show normal appearance of bone marrow and regular 
thickness of the cortical bone with plate osteosynthesis at the proximal-third of the tibia from a previously healed fracture.

A

C

B

D
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Figure 2.  Noncontrast brain computed tomography scan shows 
cortico-subcortical chronic infarction of the left frontal 
lobe.

Figure 3.  (A) Hematoxylin 7×. Splenic parenchyma with a preserved architecture and areas of hemorrhagic extravasation and an 
expanded red pulp. (B) Hematoxylin 60×. In the context of an expanded red pulp, a diffuse proliferation of histiocytes with 
a pale staining, foamy and finely granular cytoplasm and minimal nuclear pleomorphism was seen, which was occasionally 
associated with scattered, multinucleated cells, resembling Touton giant cells (black arrowhead). In the background, a mixed 
inflammatory infiltrate composed of plasma cells, small lymphocytes, and eosinophils was recognized.

A B

a splenic rupture, and the patient underwent an emergen-
cy splenectomy (Figure 1B, 1C). A noncontrast brain CT scan 
showed cortico-subcortical chronic infarction of the left fron-
tal lobe (Figure 2). At gross examination, the spleen measured 
21×6×5 cm, with a weight of 880 g and multiple lacerations.

Histologically, the splenic parenchyma showed a preserved ar-
chitecture with hemorrhagic extravasation areas and an ex-
panded red pulp (Figure 3A). In the background of a mixed 
inflammatory infiltrate composed of plasma cells, small lym-
phocytes, and eosinophils, the red pulp was replaced by a 
diffuse proliferation of histiocytes with pale and foamy cyto-
plasm and minimal nuclear pleomorphism, and was occasion-
ally associated with scattered, multinucleated Touton-like gi-
ant cells (Figure 3B). The histiocytes were positive for CD68 
(Figure 4A), CD163 (Figure 4B), and fascin and were negative 
for protein S100 (Figure 4C) and CD1a, with a proliferation 
index of 20%. Special staining for infectious agents, such as 
Ziehl-Neelsen, Grocott, and Giemsa for Leishmania, were neg-
ative, and PCR testing for mycobacterial DNA was also nega-
tive. ALK rearrangement and IgG4 were not identified by im-
munohistochemical analysis. An accurate clinical assessment 
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Figure 4.  (A) CD68PG magnification 60×. (B) CD163 magnification 60×. (C) Protein S100 magnification 60×.

A B

C

excluded other possible causes of a splenic localization of a 
xanthomagranulomatous infiltrate such as storage diseases, 
infections, gamma heavy-chain disease, lymphomas, and oth-
er non-Langerhans cell histiocytosis. Based on the histological 
findings, a diagnosis of ECD was proposed. The most common 
mutations (BRAFV600E, KRAS, NRAS) were investigated, and 
no mutations were found. Subsequently, a bone X-ray of the 
long bones, in particular of the lower limbs, was performed 
and was negative (Figure 1D). At follow-up, the patient was 
in good health, and a watch-and-wait approach was under-
taken as a multi-disciplinary team decision, with agreement 
from the patient.

Discussion

We presented an exceptional and unusual case of non-Langer-
hans cell histiocytosis that was histologically compatible with 
ECD, with primary and single localization in the spleen with 
no skeletal involvement and the absence of the BRAF V600E 
mutation. Previous cases described a non-Langherans cell his-
tiocytosis consistent with ECD in different sites, emphasizing 
that the most crucial diagnostic hallmark of ECD is probably 
its histopathological characteristics [8].

ECD with single and primary involvement of the spleen has 
never been described, and the majority of published reports 
of anecdotal evidence were autoptic findings associated with 
multisystemic presentations (Table 2). Another exceptional 
feature of our case was the lack of skeletal involvement, as 

only 4% of patients with ECD do not present these radiologi-
cal findings (Table 1).

Previous evidence of ECD with no mutations has been report-
ed [3]. Moreover, it has been demonstrated that mutations of 
the MAPK cascade are a common finding in advanced phas-
es [9], suggesting that the absence of mutations might repre-
sent an early stage of the disease, as in our case. Additionally, 
associations have been shown to exist between ECD and 
Langerhans cell histiocytosis and carcinomas, such as pap-
illary thyroid carcinoma, non-small cell lung carcinoma, and 
colonic adenocarcinoma. The coexistence of Langerhans cell 
histiocytosis, ECD, and papillary thyroid carcinoma has been 
found with concurrent BRAF mutation [10,11]. For these rea-
sons, the possibility of underlying neoplasia in the presence of 
other mutations is an aspect that should be considered when 
a xanthogranulomatous infiltrate that resembles a non-Lang-
erhans histiocytosis is encountered.

Conclusions

Our case is a further example of the diversity and complexi-
ty of ECD, as it represents a unique report of the early stage 
of the disease with merely splenic involvement. Pathologists 
should be aware of the ECD diagnosis based on histopatho-
logical findings, even in cases that do not present the typical 
clinical-radiological and mutational features.
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