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Case Summary
A middle-aged patient with diabetes

presented with complaints of general
malaise, dull abdominal pain, and
weight loss of 12 pounds during the
prior 3 months. Physical examination
revealed periumbilical tenderness without
a palpable mass, mild splenomegaly,
and bilateral exophthalmos. Laboratory
tests showed unremarkable hematologic
and metabolic data, but abnormal renal
function with an elevated creatinine level.
The patient was referred to our institution
for contrast-enhanced CT of the abdomen
and MRI of the brain and orbits.

Imaging Findings
Contrast-enhanced CT of the abdomen

demonstrated a thick rim of infiltrated
subcapsular fat surrounding both kidneys.
An ill-defined, 5 cm soft-tissue mass was
present at the root of the small bowel
mesentery, encasing the visceral vessels,
extending into the retroperitoneal area,
and surrounding the aorta, renal hilus,
and proximal ureters, causing moderate
hydronephrosis (Figure 1).

Contrast-enhanced MRI of the orbits
demonstrated bilateral, cone-shaped,
soft-tissue masses in the retrobulbar
regions, resulting in a mild degree
of exophthalmos. These lesions were

hypointense and homogeneous on T1 and
T2 sequences but appeared hyperintense
on T1 with fat suppression (Figure 2).

A biopsy of these masses revealed
dense clusters of lipid-laden and foamy
histiocytes with non-Langerhans features,
Touton giant cells with multiple nuclei, and
reactive inflammatory fibrosis. Genetic
analysis disclosed BRAF-V600E mutation
on chromosome 7, which controls cell
growth and division in this particular
entity. Further confirmation was provided
by the characteristic osteosclerosis seen on
the patient’s knee radiographs (Figure 3).

Diagnosis
Erdheim-Chester disease.

The differential diagnosis includes
Langerhans cell histiocytosis, Rosai-
Dorfman disease, lymphoma, orbital
pseudotumors, and neurosarcoidosis.

Discussion
Erdheim-Chester disease is a rare

neoplastic condition caused by genetic
mutation of histiocytes that are nor-
mally found in the bone marrow, blood,
liver, and spleen as an important part
of the immune system. Their malig-
nant transformation leads to infiltration
of various organs by lipid-laden and
foamy histiocytes and giant macrophages
that incite an inflammatory reaction
and fibrosis.1,2

Since the disease’s initial description
as lipoid granulomatosis in 1930, about
a thousand isolated cases and small
series of patients with Erdheim-Chester
disease have been reported. It develops
predominantly in men (3:1 male/female
ratio) during the 5th to 7th decade.1-4
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Figure 1. Abdominal CT features of Erdheim-Chester disease. (A, B) Axial and coronal sections
of contrast-enhanced CT demonstrating a 6-8-mm-thick rim of infiltrated perinephric fat around
both kidneys (arrows). Delayed nephrogram and hydronephrosis are present. An ill-defined 5
cm mesenteric mass encases the visceral vessels (arrowhead), and a circumferential periaortic
infiltration is present (black arrow).
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About 68% of patients present with
renal and retroperitoneal involvement.
The characteristic finding is the bilateral
infiltration of perinephric fat that is called
the “hairy kidney sign.” The concomitant
pathological process in the peri-pelvic area
and around the proximal ureters can cause
hydronephrosis, encase the abdominal
aorta as the “Coated aorta sign,” and
simulate the appearance of retroperitoneal
fibrosis (Figure 1). However, that condition
can be differentiated from retroperito-
neal xanthogranulomatosis in Erdheim-
Chester disease, which has perinephric
infiltration and other coexisting skeletal
and orbital lesions. Occasional involve-
ment of other abdominal organs such as
the mesentery, adrenal glands, liver, and
pancreas may also occur.3-6

About 50% of the reported cases had
presented with symptoms of brain or
eye involvement. This is often manifes-
ted as bilateral exophthalmos owing
to histiocytic mass formation in the
retrobulbar spaces (Figure 2). These
lesions surround the optic nerves but do
not invade ocular muscles or lacrimal
glands. Their distinct MRI features as
hypointense on T1 and T2 sequences
and hyperintense on contrast-enhanced
T1 with fat suppression will help
in differentiating these entities from
inflammatory orbital pseudotumors.7-9

In addition to retrobulbar masses, some
patients develop brain lesions, and their
various patterns on CT and MRI have
been reported. It is also noted that
brain stem involvement results in ataxia,
while pituitary gland infiltration leads to
diabetes insipidus.7,8

The most common presenting
complaint—in 96% of reported cases—has
been bone and joint pain.3,4,10 This is
caused by characteristic osteosclerotic
changes best seen in the diaphyseal-meta-
physeal area of the long bones, particu-
larly in the femoral condyle and proximal
tibia. About 8-10% of the cases also show
some scattered lytic lesions caused by
xanthogranulomas in the bone marrow.3,10

These findings were demonstrated on the
subsequently obtained knee radiographs
of this patient (Figure 3).

Treatment of Erdheim-Chester disease
consists of targeted immunotherapy with
BRAF mutation inhibitors, interferon-
alpha, and corticosteroids.1-3 Until 2
decades ago, most patients had a relatively
poor prognosis, owing to renal failure or
cardiopulmonary complications, but the
new treatments have increased overall
5-year survival from 68% to 83%.1,5 Our
patient died from congestive heart failure
and pulmonary edema 4 years after
presenting to our institution.

Conclusion
Diagnosis of Erdheim-Chester disease

depends upon the histology and genetic
analysis of biopsied tissue. However,
radiological imaging studies play a crucial
role in demonstrating various sites
of involvement and their subsequent
monitoring. Hence, radiologists should be
familiar with the spectrum of presented
features of this entity.
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Figure 2. Contrast-enhanced MRI of the orbits. (A) Axial T2 sequence demonstrating hypointense
bilateral retrobulbar masses (arrows). (B) Axial T1 with fat suppression revealing hyperintense
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Figure 3. Anteroposterior radiographs of both
knees demonstrating bilateral osteosclerosis
in the metaphyseal regions of proximal tibias
(arrows) and the femoral condyles. Multiple
osteolytic foci are also visible.
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