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To retrospectively review the brain magnetic resonance
(MR) imaging and computed tomographic (CT) findings in
patients with Erdheim-Chester disease (ECD).

The ethics committee required neither institutional review
board approval nor informed patient consent for retro-
spective analyses of the patients’ medical records and im-
aging data. The patients’ medical files were retrospectively
reviewed in accordance with human subject research pro-
tocols. Three neuroradiologists in consensus analyzed the
signal intensity, location, size, number, and gadolinium
uptake of lesions detected on brain MR images obtained
in 33 patients with biopsy-proved ECD.

Thirty patients had intracranial, facial bone, and/or orbital
involvement, and three had normal neurologic imaging
findings. The hypothalamic-pituitary axis was involved
in 16 (53%) of the 30 patients, with six (20%) cases of
micronodular or nodular masses of the infundibular stalk.
Meningeal lesions were observed in seven (23%) patients.
Three (10%) patients had bilateral symmetric T2 high
signal intensity in the dentate nucleus areas, and five
(17%) had multiple intraaxial enhancing masses. Striking
intracranial periarterial infiltration was observed in three
(10%) patients. Another patient (3%) had a lesion in the
lumen of the superior sagittal sinus. Nine (30%) patients
had orbital involvement. Twenty-four (80%) patients had
osteosclerosis of the facial and/or skull bones. At least two
anatomic sites were involved in two-thirds (n = 20) of
the patients. Osteosclerosis of the facial bones associated
with orbital masses and either meningeal or infundibular
stalk masses was seen in eight (27%) patients.

Lesions of the brain, meninges, facial bones, and orbits
are frequently observed and should be systematically
sought on the brain MR and CT images obtained in pa-
tients with ECD, even if these patients are asymptomatic.
Careful attention should be directed to the periarterial
environment.

©RSNA, 2010
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rdheim-Chester disease (ECD)

is a non-Langerhans cell form of

histiocytosis that is characterized
by xanthomatous infiltration of tissues
by foamy histiocytes. ECD is an infre-
quent disease, with approximately 330
cases reported to date; it mainly affects
patients in their Sth decade of life and
has a slight male preponderance (1).
ECD differs from Langerhans cell his-
tiocytosis (LCH) in terms of the immu-
nohistologic and microscopic charac-
teristics of the respective histiocytes. It
also differs from LCH clinically, mainly
in terms of the severity of cardiovascu-
lar involvement, which is classically not
seen in LCH. In addition, patients with
ECD typically present with bone pain,
and the disease is frequently character-
ized by bilateral symmetric long-bone
osteosclerosis. About half of patients
have extraskeletal manifestations, in-
cluding xanthelasma, interstitial lung
disease, retroperitoneal infiltration with
periaortic fibrosis and perirenal and/or
ureteral obstruction, renal failure, and
exophthalmos.

Advances in Knowledge

B [ntracranial periarterial lesions
were present in 10% of patients
with Erdheim-Chester disease
(ECD).

B Osteosclerosis of facial bones
associated with meningeal and
orbital masses (17%) or with
orbital and infundibular stalk
masses (10%) was highly sugges-
tive of a diagnosis of ECD.

B [n cases of intracranial lesions of
uncertain origin, the detection of
an associated lesion of the facial
bones or orbits on MR images
may point to the diagnosis of
ECD.

B Intracranial lesions in ECD,
including intraaxial, meningeal,
perivascular, and infundibular
stalk lesions, are rarely isolated;
patients with these lesions are
almost always found at presenta-
tion to have either osteosclerosis
of the sinus walls or orbital
masses.

Neurologic symptoms are reported
in about one-third of ECD cases (2).
The most frequent central nervous sys-
tem manifestations of ECD are diabetes
insipidus, cerebellar syndromes, and
symptoms that are related to extraaxial
focal mass lesions and may lead to se-
vere disability or death (3). The neuro-
logic imaging features of the central ner-
vous system involvement in ECD have
been reported, generally in case reports
(2,4-6); however, the literature lacks a
systematic description of a substantial
series of patients with ECD. Our pur-
pose in this study was to better describe
the cerebral, orbital, and facial involve-
ments in ECD by retrospectively review-
ing the brain magnetic resonance (MR)
imaging and computed tomographic
(CT) findings in patients with ECD.

Materials and Methods

This study was designed as a retrospec-
tive review. Neither institutional review
board approval nor informed patient
consent was required by the ethics
committee of our institution (Pitié-
Salpétriere Hospital) for retrospective
analyses of the patients’ medical re-
cords and imaging data.

Patients and Criteria for Diagnosis

Thirty-three consecutive patients with a
proved diagnosis of ECD were referred

Implications for Patient Care

B [n patients with ECD, cerebral
MR imaging with gadolinium-
based contrast material injection
should be performed before
starting treatment, even when no
symptoms are present.

B [n ECD, dedicated imaging of the
orbits and sellar regions should
be performed with thin sections
owing to the relatively high fre-
quency of lesions in these areas.

B Special attention should also be
paid to the periarterial environ-
ment and venous compartment,
as both asymptomatic and symp-
tomatic lesions may manifest in
these regions.

to the internal medicine department
of our hospital between January 1996
and November 2007. All of these pa-
tients underwent at least one brain MR
imaging examination; therefore, their
data were included in this study. No pa-
tient’s data were excluded, regardless
of whether they were free of neurologic
and/or ophthalmologic symptoms and
whether their cerebral and/or facial
MR and/or CT images were normal.
Eleven patients in this series had been
included in a previous work (7).

The diagnosis of ECD was estab-
lished on the basis of widely accepted
previously published histologic and skel-
etal criteria (1,8). Typical histologic find-
ings are infiltration by foamy histiocytes
nested among polymorphic granuloma,
and fibrosis or xanthogranulomatosis
with CD68-positive and CDla-negative
immunohistochemical staining, which
is typical of ECD histiocytes. Typical
skeletal findings are radiographically
depicted bilateral symmetric cortical
osteosclerosis of the diaphyseal and
metaphyseal regions in the long bones
and/or symmetric and abnormally strong
labeling of the distal ends of the long
bones of the legs and, in some cases,
of the arms at technetium 99 bone
scintigraphy. One patient had histo-
pathologic findings consistent with both
LCH and ECD patterns.

Fifteen of the 33 patients were
found to have neurologic and/or oph-
thalmologic manifestations potentially
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related to central nervous system and/or
orbital manifestations of ECD at pre-
sentation. These conditions were dia-
betes insipidus (n = 8), exophthalmos
(n = 7), cerebellar ataxia (n = 4), sei-
zures (n = 3), panhypopituitarism (n = 3),
and/or papilledema with intracranial
hypertension (n = 1). Eighteen (54%)
patients were free of clinical symptoms
potentially related to central nervous
system or orbital involvement of ECD.

Imaging Examinations

At our institution, every patient with ECD
undergoes a whole-body work-up, includ-
ing at least fluorine 18—fluorodeoxyglucose
positron emission tomography (PET),
bone scintigraphy, cardiac MR imaging,
thoracic and abdominal CT, and brain MR
imaging. Therefore, all 33 patients with
ECD, including those free of neurologic
symptoms, underwent standard cerebral
MR imaging, performed with an [RM 3T
HDX or IRM 1.5T Excite unit (GE Medi-
cal Systems, Milwaukee, Wis), for evalu-
ation of the extent of disease, which in-
cluded, at least, T1-weighted (repetition
time msec/echo time msec, 380/9) and
T2-weighted (4650/102) spin-echo, fluid-
attenuated inversion-recovery (repetition
time msec/echo time msec/inversion time
msec, 9000/114/2400), and gadoterate
meglumine (Dotarem; Guerbet, Aulnay-
sous-bois, France) enhanced T1-weighted
(380/9) sequences. Additional dedicated
sequences were performed according
to specific clinical indications and/or
immediate analysis of the images. Thus,
20 patients underwent dedicated MR
imaging of the hypothalamic-pituitary
axis, which involved the acquisi-
tion of 3-mm-thick contiguous coronal
T1-weighted (380/9) and T2-weighted
(4650/102) spin-echo images and coro-
nal gadolinium-enhanced T1-weighted
images (380/9).

Examination of the orbits was per-
formed in 19 patients by using axial
thin-section  fat-suppressed  gadolini-
um-enhanced T1-weighted MR images
(380/9) and coronal T2-weighted images
(4650/102). Dedicated CT of the sinuses
was performed in 18 patients with a 16-
section CT scanner (Somatom Sensation
16; Siemens, Erlangen, Germany) by using
a section thickness of 0.75 mm, a tube

current of 100 mAs, and a tube voltage of
120 kV. Fluorine 18-fluorodeoxyglucose
PET scans were acquired by using a
Gemini dual PET/CT scanner (Philips
GLX Systems, Cleveland, Ohio), which
is a combination of a helical 16-section
CT scanner and a three-dimensional PET
scanner. The imaging examinations per-
formed, organs of interest assessed, and
numbers of patients examined with spe-
cific imaging modalities in this study are
summarized in Table 1.

Image Analysis

The MR and CT images were retrospec-
tively reviewed in consensus by three neu-
roradiologists (A.D., J.S., EB.; 3, 5, and
10 years experience in neuroradiology,
respectively). The following lesion char-
acteristics were analyzed: signal inten-
sity on T1- and T2-weighted MR images,
gadolinium uptake, number, location (hy-
pothalamus, stalk, anterior and posterior
pituitary lobes, meninges, dentate nucle-
us area, parenchymal region, perivascu-
lar region, orbits, facial and skull bones),
and size (micronodular lesions < 3 mm
in diameter, nodular lesions between 3
and 10 mm in diameter, and mass lesions
> 10 mm in diameter).

Qualitative assessment of facial and
skull bone involvement was performed
by using both MR and CT images, when
available. Characteristic areas of osteo-
sclerosis were sought on CT images,
and these appeared as thickened bone
with low signal intensity on T1- and T2-
weighted MR images. Data from fluo-
rine 18-fluorodeoxyglucose PET were
not assessed in the present study.
However, in one patient, who had mul-

Table 1

Imaging Examinations, Organs
Assessed, and Numbers of Patients

No. of Patients

Imaging Examination (n=33)
Brain MR 33(100)
Dedicated hypothalamic- 20 (61)

pituitary axis MR
Dedicated orbit MR 19 (58)
Sinus CT 18 (54)

Note.—Numbers in parentheses are percentages.

tiple ECD lesions, this examination
first depicted unusual hypermetabolism
in the superior sagittal sinus that was
subsequently identified as an ECD le-
sion on brain MR images.

Of the 33 patients with ECD, 30 (90%)
had abnormal neurologic imaging find-
ings and three had normal MR and CT
images. The 30 patients (mean age, 57
years; age range, 16-78 years) with
abnormal examination results, which
served as the basis for this study, were
20 male subjects (mean age, 54 years;
age range, 16-74 years) and 10 female
subjects (mean age, 57 years; age range,
18-78 years). The abnormal findings
depicted on the cerebral MR and para-
nasal sinus CT images obtained in the
30 patients are summarized in Table 2.

Table 2

Cerebral, Facial, and Orbital
Involvement in Patients with
Abnormal Imaging Findings

No. of
Patients
Lesion Location and Type (n=30)

Hypothalamic-pituitary axis 16 (53)
Infundibular stalk 6 (20)
Absent bright spot in 14 (47)

posterior pituitary lobe*

Meninges 7(23)
Single dural mass 2(7)
Multiple dural masses 2(7)
Diffuse pachymeningeal thickening 3 (10)

Brain 6 (20)
High signal intensity in dentate 3(10)

nucleus area’

Intraaxial enhancing masses 5(17)
Periarterial infiltration 3(10)
Venous sinus lesion 113)
Orbits 9(30)

Bilateral intraconal lesions 6 (20)

Unilateral intraconal lesion 2(7)

Extraconal lesion 113
Facial and skull bones 24 (80)

Maxillary and sphenoid sinuses 14 (47)

Ethmoidal or frontal sinuses 5(17)

Cranial vault 8(27)

Note.—Numbers in parentheses are percentages.
*T1-weighted MR imaging finding.
T T2-weighted MR imaging finding.
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Hypothalamic-Pituitary Axis Involvement
The hypothalamic-pituitary axis was
the most frequent site involved, with
the high signal intensity of the poste-
rior pituitary lobe normally seen on T1-
weighted MR images being absent in
14 (47%) of the 30 patients. Notably,
three (19%) of these 16 patients had
panhypopituitarism, and eight (50%)
were found to have diabetes insipidus
at presentation. Six (20%) of the eight
patients with diabetes insipidus had
a single micronodular or nodular in-
fundibular stalk mass up to 18 mm in
diameter, with homogeneous intense
enhancement after gadolinium-based
contrast material administration (Fig 1).
One of these lesions extended to the
hypothalamus.

Meningeal Lesions

Meningeal lesions were observed in
seven (23%) of the 30 patients. Four
of these patients had meningioma-like
mass lesions: a single dural mass in
two patients and multiple dural masses
(Fig 2a) in two others. Three patients
were found to have diffuse pachymen-
ingeal thickening at presentation, and
one of these patients had focal masses
superimposed on the pachymeningeal
thickening (Fig 2). The meningeal lesions
had an iso- or hypointense signal on T2-
weighted images, an isointense signal on
T1-weighted images, and homogeneous
intense enhancement on gadolinium-
enhanced T1-weighted images. Of the
seven patients with meningeal lesions,
only one (14%), who had chronic pa-
chymeningitis, had intracranial hyper-
tension syndrome that required ven-
triculoatrial shunt placement.

Intraaxial Lesions

In five (17%) of the 30 patients, we ob-
served multiple enhancing intraaxial fo-
cal masses, with each patient harboring
one to 16 lesions. These intraaxial mass
lesions were supratentorial in four pa-
tients, each of whom harbored between
one and 14 supratentorial masses rang-
ing from 4 to 46 mm in diameter. Three
patients had infratentorial confluent in-
fratentorial nodules less than 10 mm in
diameter. The intraaxial lesions typically

had an isointense signal on T1-weighted
images, an iso- or hypointense signal on
T2-weighted images, and intense homo-
geneous enhancement on gadolinium-
enhanced T1-weighted images. Three of
the five patients with multiple intraaxial
enhancing masses had neurologic focal
signs and/or seizures.

Three (10%) of the 30 patients had
bilateral symmetric high signal inten-
sity in the dentate nucleus areas on T2-
weighted MR images and correspond-
ing low signal intensity on T1-weighted
images (Fig 3a). These three patients
were found to have cerebellar ataxia at
presentation.

Figure 1

Figure 1:  Coronal (a) T2-weighted (4650/102)
and (b) T1-weighted gadolinium-enhanced (380/9)
MR images in 30-year-old man with diabetes
insipidus show nodular mass of infundibular stalk
(arrow), with homogeneous intense enhancement
after gadolinium-based contrast material adminis-
tration (b).

Vascular Involvement

Intracranial periarterial enhancing ab-
normalities were observed in three
(10%) of the 30 patients. One patient
had a stenotic circumferential lesion
of the basilar artery associated with
multiple strokes in the vertebrobasilar
territory. Another patient was free of
neurologic symptoms but had a mass
lesion encasing the left intracranial ver-
tebral artery (Fig 4). The third patient,
also free of neurologic symptoms, was

Figure 2

Figure 2:  Coronal T1-weighted gadolinium-
enhanced MR images (380/9) in 62-year-old woman
with headaches show (a) multiple enhancing dural
masses associated with diffuse enhancing dural
thickening and diffuse skull bone thickening, in
addition to (b) diffuse linear dural thickening and
enhancement, diffuse skull bone thickening, and
enhancing retro-ocular mass (arrow).

Radiology: \olume 255: Number 2—May 2010 = radiology.rsna.org
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Figure 3:  Axial images in 44-year-old man with cerebellar ataxia. (a) T2-weighted MR image (4650/102)
shows symmetric hyperintense signal in peridentate regions (arrows) and osteosclerosis with low signal
intensity filling the sphenoid sinus. (b) T2-weighted MR image (4650/102) shows bilateral maxillary sinus
wall thickening with low signal intensity. Corresponding CT scans show (c) bilateral osteosclerosis

and (d) osteosclerosis encompassing the sphenoid sinus and ethmoidal cells.

found at presentation to have bilateral
intracavernous pericarotid infiltration
contiguous with lesions surrounding
both cervical internal carotid arteries
(Fig 5).

One patient had a lesion in the lumen
of the superior sagittal sinus but was
clinically asymptomatic. This lesion had
signal intensity and gadolinium enhance-
ment on MR images and hypermetabo-
lism on fluorine 18-fluorodeoxyglucose
PET images that were similar to those
of associated typical bilateral intraor-
bital lesions (Fig 6).

Orbital Involvement

Nine (30%) of the 30 patients had or-
bital involvement. Six of these patients

were found to have bilateral intraconal
masses at presentation. Among them,
two patients had large masses extend-
ing to the extraconal space. Two other
patients had unilateral intraconal
masses. These orbital lesions had
mainly a hypointense signal on both T1-
and T2-weighted images and intense
enhancement on gadolinium-enhanced
T1-weighted images (Figs 6, 7). One
patient with orbital involvement was
found at presentation to have expansive
bilateral ethmoidal mucoceles resulting
in a major mass effect on the lamina
papyracea. Seven of the nine patients
with orbital involvement at MR and CT
imaging were clinically found to have
exophthalmos.

Figure 4:
enhanced T1-weighted MR images (380/9) in
63-year-old woman with ECD and no neurologic
symptoms show encasement of the left vertebral
artery by a homogeneously enhancing mass (arrow).

(a) Axial and (b) coronal gadolinium-

Sinus and Skull Involvement

Twenty-four (80%) of the 30 patients
had facial and/or skull bone thickening.
Fourteen of these patients had bilateral
maxillary and sphenoid sinus wall os-
teosclerosis with a hypointense signal
on T1- and T2-weighted MR images
(Fig 3), and five had bilateral ethmoi-
dal cell wall osteosclerosis (Fig 3d).
Although 80% of the patients had sinus
abnormalities at MR and CT imaging,
only three (12%) of these 24 patients
had clinical symptoms of sinusitis. For
two of them, the histologic proof of
ECD was found at sinus biopsy. Eight
patients had osteosclerosis with dif-

fuse thickening of the skull bone vault
(Fig 2).
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Figure 5

w

Frequent Associations with ECD Lesions

The neurologic images obtained in
two-thirds (n = 20) of the 30 patients
showed simultaneous involvement of
two different anatomic sites. In eight
(27%) of 30 cases, osteosclerosis of
the facial bones was associated with
orbital masses, and in seven (23%)
cases, it was associated with a dural
lesion. Each of five (17%) of the 30
patients was found at presentation to
have osteosclerosis of the facial bones,
meningeal masses, and orbital masses.
Three (10%) patients each were found
to have osteosclerosis of the facial
bones, orbital masses, and infundibu-
lar stalk masses at presentation. In ad-
dition, intracranial lesions in ECD (ie,
intraaxial, meningeal, perivascular, or
infundibular stalk lesions) were never
isolated, as all patients with such lesions
were also found to have osteosclerosis
of the sinus walls or orbital masses at
presentation.

Figure 5: MR images obtained in asymptomatic
51-year-old man with ECD. (a) Axial gadolinium-
enhanced T1-weighted image (380/9) shows
bilateral cervical pericarotid infiltration (arrows).
(b) Coronal T2-weighted (4650/102) and (c)
gadolinium-enhanced T1-weighted (380/9)
images show intracranial extension of perivascular
infiltration along both internal carotid arteries, with
bilateral enlargement of cavernous sinuses
(arrows). The lesions have low signal intensity

in b and are enhancing in c.

Herein we report the MR and CT im-
aging features of intracranial, orbital,
and facial involvement in a retrospec-
tive, single-center series of 33 patients
with ECD, with emphasis on rarely
described intracranial periarterial and
intravenous lesions. Although a single
case of peripheral fibrosis of the ex-
tracranial portion of the internal ca-
rotid artery at high-spatial-resolution
MR imaging was reported once in a pa-
tient with ECD (9), to our knowledge,
perivascular lesions of the intracranial
carotid artery have not been previously
reported. Perivascular infiltration and
periaortic fibrosis are among the most
frequent cardiovascular lesions in ECD,
and they often worsen the prognosis for
patients with this disease (9). Intracra-
nial periarterial or intravenous infiltra-
tions are exceedingly rare, but they may
be overlooked because they can be asymp-
tomatic. These infiltrations should be

detected before catastrophic symptoms
related to stroke develop. One patient
in the current study had bilateral cer-
vical internal pericarotid infiltration
with low signal intensity on T2-weighted
images, and the infiltration extended
intracranially along both internal carotid
arteries and enlarged the cavernous
sinuses bilaterally. These lesions were
asymptomatic, and the patient had no
neurologic symptoms. Neither stroke
nor cranial nerve palsy symptoms were
observed clinically.

We identified another case without
symptoms—that of an intracranial mass
encasing the vertebral artery in a pa-
tient with typical lesions of the pituitary
stalk and both orbits. Only one of three
patients with mass lesions enveloping
intracranial arteries was symptomatic.
In this case, like two other cases re-
ported in the literature (10,11), a mass
that was encasing an artery of the ver-
tebrobasilar system was discovered at
examination for a stroke. These results
justify the systematic search for intrac-
ranial periarterial lesions among pa-
tients with ECD.

Lesions in venous sinuses are ex-
tremely rare as well. To our knowledge,
only one case of a mass in the torcula
with thrombosis of both transverse si-
nuses has been described (12). In our
series, one asymptomatic patient had a
nonocclusive lesion in the superior sagit-
tal sinus, consistent with a specific ECD
involvement. Because it had MR imag-
ing and PET features similar to those
of several other scattered lesions with
histologic and immunohistochemical
proof of ECD based on biopsy findings
in this patient, despite the lack of direct
proof of the nature of this perivenous
lesion in vivo, it almost certainly cor-
responded to an ECD location.

Long-bone involvement is an almost
constant finding in ECD, and there are
just a few case reports of axial skeleton
involvement in the literature (7,13).
Bone involvement is characterized at
conventional radiography by symmetric
bilateral osteosclerosis of the meta-
physis and diaphysis of the long bones,
sparing the axial skeleton, as well as
the hands and feet (7). Facial and skull
bone lesions also have been rarely

Radiology: \olume 255: Number 2—May 2010 = radiology.rsna.org

591



>
<

S
=

S
s

NEURORADIOLOGY: Cerebral, Facial Bone, and Orbital Lesions in Erdheim-Chester Disease

Drier et al

Figure 6

reported (14). In our series, however,
osteosclerosis of the maxillary and sphe-
noid sinus walls was frequent and was
characterized by thickened bone on CT
images and a hypointense signal on T1-
and T2-weighted MR images. We also
observed thickening of the skull bones
with similar imaging features in many
cases. Although skull involvement is a
well-established pattern of LCH, it is
less frequently described in association
with ECD (13). However, the features
of the ECD-associated skull lesions in
our series were different from those of
LCH. In LCH, these bone lesions ap-
pear as well-circumscribed lytic lesions,
while in ECD, they result in osteoscle-
rosis and bone thickening. However, ac-

Figure 6: Images in 62-year-old man with
exophthalmos. Axial (a) T2-weighted short inversion
time inversion-recovery (3500/60/150) and (b)
gadolinium-enhanced T1-weighted (380/9) MR
images show lesion in lumen of superior sagittal
sinus (arrow), with similar low signal intensity

(at T2-weighted imaging) and enhancement (at
gadolinium-enhanced imaging) compared with typical
bilateral intraorbital masses. (¢) Sagittal PET scan
shows fixation (arrow) in superior sagittal sinus.

cording to the literature, facial and skull
bone lesions in ECD may show two dis-
tinct patterns: symmetric osteosclerosis
of the facial bones, as observed in all of
our cases, and, rarely, focal pseudotu-
moral lesions (7). These pseudotumoral
lesions have been described with vari-
able degrees of osteolysis, cortical de-
struction, and soft-tissue mass (7,16),
which may resemble lytic LCH lesions.
In our study, about half the patients
had hypothalamic-pituitary axis abnor-
malities; however, the true prevalence of
these lesions may be even greater since
dedicated sellar examinations were not
universally performed. The high signal
intensity of the posterior pituitary lobe
normally seen on T1-weighted MR im-

Figure 7

b.

Figure 7:  Axial (a) T2-weighted (4650/102) and
(b) gadolinium-enhanced fat-suppressed T1-weighted
(380/9) MR images in 40-year-old man with
exophthalmos show bilateral retro-ocular intraconal
infiltration (arrows). Lesions have low signal intensity
in a and are enhancing in b.

ages was lacking in many patients; this
was often associated with a pituitary
stalk and/or a hypothalamic lesion.
Absence of the posterior pituitary lobe
“bright spot” may be important in these
patients: Two patients who were found
to have central diabetes insipidus at
presentation in our series lacked a T1
bright spotinthe posterior pituitary lobe,
but they did not harbor a visible granu-
lomatous lesion on the hypothalamus-
hypophyseal axis.

In ECD, pachymeningeal thickening
or well-circumscribed meningioma-like
dural mass lesions have been reported
often at the falx cerebri, cerebellar ten-
torium, or sellar region and more rarely
at the spinal level (4,17,18). In previous
studies, as in our series, dural masses
have been asymptomatic when they
were small and symptomatic when they
were large enough to compress adjacent
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neural structures (19). At MR imag-
ing, these well-defined masses often
had low signal intensity on T2-weighted
images, suggestive of the diagnosis. With
ECD, the uptake of gadolinium in dural
lesions is often unusually persistent:
Acutely homogeneous and intense per-
sistence has been reported up to 8 days
after the intravenous administration of
the gadolinium-based contrast material—
probably owing to an abnormal reten-
tion of the agent by histiocytes (5,20).

In both LCH and non-LCH, patients’
T2-weighted MR images may show ab-
normal symmetric high signal intensity
in the dentate nucleus and peridentate
regions and their clinical examinations
may reveal cerebellar and pyramidal
syndromes. Such hyperintense signals
have also been reported in the middle
cerebellar peduncles in patients with
ECD (6,21,22). These lesions do not
enhance after contrast material admin-
istration and have no mass effect
(6,21,22). If the exact origin of these
nongranulomatous lesions remains un-
known, histologic examination of these
dentate nuclei lesions can be performed
to reveal extensive loss of myelin sheath
tissue, with gliosis and marked sparing
of axons (23,24).

Histopathologic analysis plays a key
role in differentiating ECD from other
types of histiocytosis. ECD differs from
LCH in terms of the immunohistologic
and microscopic characteristics of the
histiocytes, which when associated with
ECD are CDG68 positive and CD1a nega-
tive and do not immunostain for S-100
protein and OKT6. However, these two
diseases may coexist, and cases of double
infiltration with mixed LCH and ECD
have been reported (23,25). In the cur-
rent study, we observed this phenome-
non in one patient, who had symmetric
high signal intensity in the dentate and
peridentate areas at T2-weighted MR
imaging.

Previously reported intraaxial mass
lesions in ECD have mainly involved
the infratentorial space, including the
brain stem, cerebellum, and middle
cerebellar peduncles (2). However, these
lesions can also be seen in the cerebral
hemispheres and the basal ganglia
(2,24,26,27) and therefore may be

considered ubiquitous, as shown in our
series. Intraparenchymal masses in ECD
appear rather nonspecific, with a hyper-
intense or, more frequently, a hypo-
intense signal on T2-weighted MR images
and marked enhancement on gadolinium-
enhanced MR images. Histopathologic
findings are characterized by the accu-
mulation of foamy lipid-laden infiltrating
histiocytes with frequent perivascular
distribution (23,27).

In our series and other studies, in-
traorbital lesions were mainly bilateral
and limited to the intraconal space (28).
At MR imaging, the orbital involvement
is visualized as either enhancing well-
defined retro-ocular masses sheathing
the optic nerves or diffuse infiltration
of the retro-ocular fat (28). These in-
traorbital lesions are clinically evident
as exophthalmos or visual impairment,
but they also may be asymptomatic, as
they were in four patients in the pres-
ent series, and should be systematically
sought, as they are often detected at
brain examinations.

An association among multiple lesion
locations was the rule in our series. The
systemic nature of this non-LCH ex-
plains the multiple anatomic sites con-
comitantly involved. It is interesting that
in our series, all of the patients with
intracranial lesions also had osteoscle-
rosis of the sinus walls and/or orbital
masses. This is of major importance,
because in cases of intracranial lesions
of uncertain origin, the detection of an
associated lesion of the facial bones or
orbits at cerebral MR imaging may point
to a diagnosis of ECD. Although the
assoclation between sinus, orbital, and
meningeal lesions also suggests LCH or
Wegener granulomatosis (29), both of
these diseases are characterized by
facial and orbital osteolytic masses.

The main limitation of the current
study was the retrospective format. All
33 patients underwent cerebral MR imag-
ing but with different acquisition proto-
cols. Some lesions may have been over-
looked, because only 20 of the 33 patients
underwent thin-section hypothalamic-
pituitary axis MR imaging and 19 under-
went dedicated orbital MR imaging
exploration. Other limitations were the
use of consensus reading rather than in-

dependent readings and the lack of inter-
observer agreement evaluation. Finally,
even though we had histologic proof of
ECD in each patient, we did not have
direct histologic confirmation of each
lesion assessed in this work, especially
the periarterial and intravenous lesions.
The continuity or association of these
lesions with other lesions proved to
be related to ECD made it highly prob-
able that they had histologic features
similar to those of the patients’ other
lesions that exhibited similar behavior
at imaging.

In conclusion, lesions of the brain
and meninges, facial bones, and orbits
were observed at MR imaging in 91%
of the patients with ECD in this study,
even those who were free of neuro-
logic symptoms. Therefore, cerebral
MR imaging should be performed sys-
tematically in this population, because
central nervous system involvement can
lead to serious disability. Careful at-
tention should also be paid to the peri-
arterial environment and venous com-
partment. Although the MR findings
of individual lesions are nonspecific
in ECD, the association among facial
bone osteosclerosis, orbital masses, and
meningeal or infundibular stalk masses
appears to be a cardinal feature of this
disease.
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