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Erdheim-Chester disease is a rare and multisystemic entity. It results from the infiltration of
tissues by foamy histiocytes. The etiology is unknown, but there are mutations in the MAPK
pathway in over 80% of patients, more frequently BRAF mutation. The most commonly af-
fected organs and systems are the skeleton, central nervous system, cardiovascular system,
kidney, lungs, and skin. The most common clinical manifestations are bone pain, usually in
the lower limbs, and diabetes insipidus. The diagnosis is challenging. It requires a combina-
tion of clinical, radiological, histopathological, and molecular findings. We present the case
of a patient with typical clinical and radiological manifestations: bone pain and diabetes
insipidus at presentation, bilateral long bone cortical sclerosis, hairy kidney appearance,
coated aorta, right atrium pseudotumor, and periorbital masses.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

some authors suggest it affects males and females equally
[2,3].
The etiology of ECD is unknown. However, there is evi-

Erdheim-Chester disease (ECD) is a rare entity. It results from
the infiltration of tissues by foamy cells histiocytes. Aware-
ness of this disease has increased the number of patients di-
agnosed with it in recent years [1].

ECD usually affects adults in the fifth to seventh decades
of life. In some cohorts, there is a male preponderance, while

dence of mutations activating the MAPK pathway in over 80%
of patients, at least half of them being the BRAFV600E acti-
vating mutation. There is an overlap with Langerhans cells
histiocytosis in 15% of patients and coexist myeloproliferative
neoplasms or myelodysplastic syndromes in 10% of patients
[1,2,4].
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The histiocytic infiltration is usually multisystemic, re-
sulting in systemic and local inflammation and consequent
organ damage. The most commonly affected organs and
systems are the bone, nervous system, endocrine glands, or-
bits, cardiovascular system, retroperitoneum, skin, and lungs
[4,5].

ECD has many clinical manifestations: bone pain, dia-
betes insipidus, xanthelasmas, and exophthalmos are fre-
quent symptoms at presentation [1,2,6].

Diagnosis is often delayed months to years after clinical
presentation. It requires the conjugation of clinical, radio-
graphic, histopathologic, and molecular features [1,5].

Some typical radiological findings include long bone bilat-
eral cortical sclerosis, hairy kidney appearance on computed
tomography scan (CT), coated aorta, and the right atrium
pseudotumor [1,7,8].

On histopathology, the demonstration of xanthogranulo-
matous infiltrates with foamy histiocytes, CD68" or CD136™
and CD1la~ corroborates the diagnosis of ECD [1,5,9].

ECD entails significant morbidity and mortality. Overall,
the 5-year survival of ECD is around 70%-80%. Currently,
treatment includes Interferon-«, BRAF, and MEK inhibitors
[5,6,10].

Case report

A 60-year-old male with no significant medical history had
been admitted to the emergency room several times over 2
years, complaining of weakness, weight loss, leg pain, poly-
dipsia, and polyuria. He underwent endocrinology and urol-
ogy consultation. The cause of his symptoms was thought to
be diabetes insipidus, but no definitive diagnosis was made.

The patient went to the emergency room again due to pain
in the right hemithorax. He also felt pain in his left eye for sev-
eral months. Physical examination only showed slight exoph-
thalmia, and laboratory analysis showed increased inflamma-
tory parameters (C-reactive protein and erythrocyte sedimen-
tation rate). The patient was hospitalized for further investi-
gation.

Kidney, liver, and thyroid function, viral serologies, autoim-
munity, complement, and IgG were all normal.

Orbital CT showed a retro-orbital hypodense and infiltra-
tive soft tissue lesion in the intraconal space (Fig. 1). In subse-
quent magnetic resonance imaging (MRI), the soft tissue was
hypointense on T1-weighted images (T1WI) and T2-weighted
images (T2WI), and had enhancement after contrast injection
(Fig. 2).

Body CT demonstrated hypodense soft tissue circumferen-
tially involving the aorta and its branches—“coated aorta sign”
(Fig. 3). There were also soft tissue masses bilaterally in perire-
nal and posterior pararenal spaces—“hairy kidney’—as well
as soft tissue extending into the renal pelvis causing moder-
ate hydronephrosis bilaterally (Fig. 4).

There was an enhancing soft tissue mass surrounding the
right atrium and in the right atrioventricular groove encasing
the coronary artery (Fig. 5). Pericardial thickening and effusion
were also present (Fig. 6). Cardiac MRI showed a hypointense
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Fig. 1 - Unenhanced orbital computed tomography, axial (A)
and coronal (B) images show hypodense and infiltrating
soft tissue (stars) in retro-orbital, intraconal location,
eccentrically displacing the extraocular muscles.

mass with late enhancement surrounding the right atrium
and the aorta (Fig. 7).

Thoracic CT showed smooth thickening of intralobular and
interlobular pulmonary septa (Fig. 8).

The review of a 2-year-old leg radiograph demonstrated bi-
lateral cortical sclerosis affecting metaphysis and diaphysis of
femurs and tibias (Fig. 9).

Biopsy of skin showed infiltration by foamy histiocytes,
CD68+, on histopathology evaluation.

The definitive diagnosis was ECD, and the patient began
treatment with Interferon-a.

Discussion

Clinical manifestations of ECD depend on the affected system
and could be indolent or life-threatening. Organ system in-
volvement frequencies vary in different case series [3,5].

The soft-tissue infiltration is habitually hypodense on CT.
On MRI, it is isointense to hypointense on both TIWI and
T2WI. These lesions have mild enhancement and are hyper-
metabolic on 18F-FDG PET-CT [7,38].
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Fig. 2 - Orbital MRI, T1WI axial (A) and coronal (B), T2WI axial (C), and coronal (D) images demonstrate the soft tissue mass
(stars), in intraconal location, without apparent reduction of the peri-neural subarachnoid space. It is hypointense on T1WI
and T2WI. T1WI postcontrast (E) exhibits homogeneous mass enhancement.
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Fig. 3 - Enhanced computed tomography, axial (A) view
shows soft tissue circumferentially involving the thoracic
aorta (stars). The coronal (B) view demonstrates the
involvement of the abdominal aorta (arrows). It is the
“coated aorta sign.”

Skeletal system involvement

The appendicular skeleton, particularly the long bones of the
lower extremity, is involved in 74%-96% of patients. Around
half of the patients present mild bone pain, frequently in the
knees and ankles [3,6].

Plain radiographs display symmetrical, bilateral cortical
sclerosis affecting metaphysis and diaphysis and loss of
cortico-medullary differentiation of the long tubular bones
[7,8,11].

99mTc bone scintigraphy and 18F-FDG PET-CT show strong
bilateral and symmetric uptake in the distal ends of the long
bones. These findings are a hallmark of ECD [12].

Osteosclerosis of facial or skull bones is also frequent [13].

Central nervous system involvement

About half of the cases have CNS involvement. It is a strong
prognostic factor and a significant cause of mortality [1,14].

Fig. 4 - Enhanced computed tomography, axial (A), and
coronal (B) views show hypodense irregular soft tissue
masses in bilateral perirenal and pararenal spaces (arrows).
It is the “hairy kidney.” Involvement of the renal pelvis
(star) is causing moderate hydronephrosis bilaterally.
Corticomedullary and renal excretory phases are present
because we used a split bolus technique. In these images,
we can also see the circumferential involvement of the
aorta and its branches (arrowheads).

Diabetes insipidus is one of the most common manifes-
tations, resulting from the involvement of the posterior lobe
of the pituitary gland or infundibulum. On MRI, patients can
have a normal hypothalamic-pituitary axis, thickening pitu-
itary stalk, or FLAIR hyperintensity within the hypothalamus
[6,15].

Neurologic symptoms include imbalance, headache, cogni-
tive change, dysarthria, and diplopia [16].

Dural and meningeal may be diffusely infiltrated or may
have discrete masses [8,17].

Intra-axial lesions can manifest as focal signal inten-
sity changes or as space-occupying lesions. On MRI, the
most frequent findings are T2WI hyperintense white mat-
ter changes and T2WI hyperintense lesions in the brain-
stem and cerebellum. The involvement of the vertebral
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Fig. 5 - Enhanced computed tomography, axial (A), sagittal
(B), and coronal (C) views demonstrate the enhancing soft
tissue mass surrounding the right atrium and in the right
atrioventricular (stars). It is the typical right atrium
pseudotumor.

column includes enhancing lesions in the intramedullary
spinal cord and T2WI hypointense epidural infiltration
[17].

Orbit involvement

Orbital involvement occurs in about 25% of patients, leading
to exophthalmos, which is usually bilateral and symmetri-

Fig. 6 - Enhanced computed tomography, axial image,
demonstrates pericardial thickening (arrows) and effusion
(stars).

cal. Lesions are habitually intraconal but can be extraconal
[15,18].

Cardiovascular system involvement

Cardiovascular involvement is common, affecting 50%-70% of
patients, but can be asymptomatic. It is a significant cause of
mortality, secondary to cardiomyopathy, valve insufficiency,
arrhythmias, or arterial stenosis and consequent ischemic
complications [7,19].

Soft tissue infiltration encircles the aorta, the classic
“coated aorta sign,” and may contiguously extend along tho-
racic and abdominal branches. There is no associated dilation
or dissection. Periarterial infiltration of coronary arteries af-
fects 27% of patients [19,20].

Cardiac infiltration has a predilection for the right atrium
and atrioventricular groove. The right atrium pseudotumor is
typical [7,19].

Pericardial involvement is also frequent and manifests as
thickening and effusion [19].

Renal and retroperitoneum involvement

Retroperitoneum and kidneys are involved in 65%-68% of
cases [2,3].

Symmetric and bilateral irregular soft-tissue infiltration of
the perirenal and posterior pararenal space forms the “hairy
kidney sign.” Soft tissue infiltration can involve renal sinuses
and proximal ureters, causing pyelocaliceal dilatation [7,21].

Adrenal infiltration is frequent; however, adrenal insuffi-
ciency is rare [22].

Pulmonary involvement

Lung parenchyma and pleura are affected in 30%-50% of cases;
however, patients usually remain asymptomatic. The most
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Fig. 7 - Cardiac MR, 2-chamber (A) and 4-chamber balanced steady-state free precession (B) images show hypointense
infiltration within the atrioventricular groove encircling the right coronary artery and surrounding right atrium walls
(arrows). There is pericardial effusion (stars). Double inversion recovery “axial black blood” (C) image demonstrates slight
hyperintensity infiltration in the right atrioventricular groove surrounding the right coronary artery, posterior right atrium
wall, and interatrial septum (arrows). Postcontrast 4-chamber (D) and short axis (E) images show conspicuous late
gadolinium enhancement of the infiltrating tissue (stars).
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Fig. 8 - Chest computed tomography of upper lobes (A) and lower lobes (B) on axial and sagittal (C) views show smooth
thickening of interlobular pulmonary septa (arrows).

(b)

Fig. 9 - Leg radiograph, frontal (A) and lateral (B) views exhibiting the bilateral cortical sclerosis and loss of
cortico-medullary differentiation (stars), affecting metaphysis and diaphysis of femurs, tibias, and fibulas.
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frequent finding on CT is an interstitial lung disease-like pat-
tern with smooth interlobular septal thickening. Centrilobular
micronodular opacities and ground glass opacities are other
observable features. Consolidations and cysts are infrequent.
Pleural involvement is more common on the right side and
presents as pleural thickening and effusion [23].

Differential diagnosis includes Langerhans cell histiocy-
tosis, immunoglobulin G4 (IgG4)-related disease, Paget’s dis-
ease, Graves’ disease, retroperitoneal fibrosis, and Takayasu
arteritis. However, the combination of features affecting vari-
ous systems, as presented in our case, is characteristic of ECD
[1,7].

Imaging exams are also essential in the follow-up. 18F-FDG
PET-CT is considered the best modality for ECD response as-
sessment and should be performed 3-6 months after initiation
of therapy. CT or MRI of specific systems affected, such as the
heart, brain, or orbit, could be obtained 3-6 months after diag-
nosis and every 6-12 months if the disease stabilizes. Treated
lesions may not fully regress; however, this may not reflect the
disease’s activity [5,12,24].

Conclusion

The typical ECD radiological manifestations are long bone bi-
lateral cortical sclerosis, periorbital masses, hairy kidney ap-
pearance, coated aorta, and the right atrium pseudotumor.
Diagnosis of this disease is often delayed months to years.
Therefore, radiologists must recognize these characteristic
features of ECD.

Ethics

There are no ethical issues for the publication of this case re-
port according to the standard of our institution.

Patient consent

The patient’s informed consent for the publication of this case
was granted.
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