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Imaging Characteristics of Erdheim-Chester Disease on CT and MRI
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Introduction

Erdheim-Chester Disease (ECD) is a rare, systemic non-
Langerhans cell histiocytosis that primarily affects middle-aged adults,
presenting with diverse clinical manifestations due to the infiltration
of various organs with foamy histiocytes. The disease is characterized
by systemic fibrosis, chronic inflammation, and organ infiltration.
While benign forms of histiocytosis are more common, ECD can
result in severe organ dysfunction, making early diagnosis crucial
for management. Its clinical presentation often overlaps with other
systemic disorders, making accurate diagnosis challenging. Given the
multi-organ involvement in ECD, imaging plays a central role in both
diagnosis and assessing disease progression. Computed tomography
(CT) and magnetic resonance imaging (MRI) are the most commonly
used imaging modalities for identifying ECD, and these techniques
have been instrumental in detecting its distinctive features. This article
delves into the CT and MRI characteristics of Erdheim-Chester Disease,
exploring how these imaging methods aid in diagnosis and treatment
planning [1].

Pathophysiology and Clinical Manifestations of Erdheim-
Chester Disease

The pathophysiology of ECD involves the accumulation of lipid-
laden histiocytes, leading to fibrosis and infiltration of multiple organ
systems, including the bones, heart, lungs, kidneys, retroperitoneum,
and central nervous system (CNS). Clinically, the disease often presents
with nonspecific symptoms such as fatigue, fever, weight loss, and pain.
The hallmark skeletal manifestation is bilateral long bone sclerosis,
while retroperitoneal fibrosis and periorbital masses also commonly
occur. Cardiac and pulmonary involvement may also be seen in
advanced cases, contributing to heart failure or respiratory distress. The
diagnostic challenge lies in the nonspecific nature of these symptoms,
making imaging an essential tool for early detection and differentiating
ECD from other diseases with overlapping clinical features [2].

CT Imaging Characteristics of Erdheim-Chester Disease

On CT imaging, several key findings are characteristic of ECD,
with the most notable being bilateral cortical sclerosis of the long
bones. This sclerosis predominantly affects the distal femur, tibia, and
fibula, and appears as homogeneous, dense cortical thickening without
associated periosteal reaction. The sclerosis is typically bilateral and
symmetrical, which is crucial in distinguishing ECD from other causes
of bone sclerosis, such as osteoblastic metastases or Paget’s disease. In
addition to bone involvement, CT scans are useful for evaluating the
extent of retroperitoneal fibrosis, which manifests as a soft tissue mass
surrounding the aorta and inferior vena cava, and often extending
to the ureters, causing obstructive uropathy. This fibrosis can lead to
kidney and urinary tract dysfunction. Furthermore, CT is valuable for
detecting periorbital masses, a common feature of ECD. These masses
appear as well-defined soft tissue densities in the retro-orbital space,
often causing proptosis and other orbital symptoms. Additionally, CT
can help identify cardiac involvement, such as pericardial effusion or
myocardial infiltration, although these manifestations are less frequent

in ECD. Pulmonary findings on CT, including interstitial lung disease,
ground-glass opacities, and nodular patterns of fibrosis, are less specific
but may indicate disease progression in advanced stages [3].

MRI Imaging Characteristics of Erdheim-Chester Disease

MRI is particularly advantageous in assessing soft tissue
involvement and CNS abnormalities in ECD. While CT excels in
detecting bone sclerosis, MRI offers superior soft tissue contrast
and is highly effective in evaluating organ involvement beyond the
skeleton. For skeletal involvement, MRI can reveal abnormal bone
marrow signal in the affected long bones, which may be seen as low
signal intensity on T1-weighted images and variable signal intensity
on T2-weighted images. In cases where soft tissue masses surround the
bones, MRI is particularly helpful in characterizing these masses and
determining their extent [4]. CNS involvement in ECD is common, and
MRI is an invaluable tool in identifying brain and spinal cord lesions.
Patients with ECD may develop bilateral periorbital masses, meningeal
thickening, or pituitary gland infiltration. On MRI, these lesions
typically appear hypointense on T1-weighted images and hyperintense
on T2-weighted images. The enhancement of these lesions following
contrast administration helps in evaluating the active phase of the
disease and can be indicative of inflammation or infiltration. Pituitary
gland enlargement and thickening of the pituitary stalk are often
observed and contribute to symptoms such as hormonal imbalances.
In the evaluation of orbital involvement, MRI is more sensitive than
CT and can clearly define retro-orbital masses in the posterior orbital
space. These masses typically present as well-defined, symmetric soft
tissue lesions, which are hypointense on T1-weighted and hyperintense
on T2-weighted images. Post-contrast MRI imaging demonstrates
enhancement, reflecting the inflammatory nature of these lesions. MRI
is also effective in assessing retroperitoneal fibrosis, providing detailed
images of the fibrosis surrounding the major vessels, kidneys, and
ureters, and allowing clinicians to evaluate any organ displacement or
obstruction caused by the fibrosis [5]. Cardiac involvement in ECD can
be evaluated using MRI, which offers greater tissue characterization
compared to CT. Cardiac MRI can identify pericardial effusion,
myocardial infiltration, or endocardial thickening, which may be
associated with the disease’s progression. This is particularly relevant
in cases where patients present with cardiac symptoms, such as heart
failure, related to the infiltration of the heart by histiocytes. MRI
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provides clear imaging of the myocardium, allowing for assessment of
the extent of involvement.

Challenges and Limitations of CT and MRI in Erdheim-
Chester Disease

While both CT and MRI offer valuable information in diagnosing
ECD, each modality has its limitations. CT, for example, is excellent
at detecting bone sclerosis and large soft tissue masses but is less
effective in providing detailed soft tissue characterization [6].
Moreover, CT involves ionizing radiation, which may not be ideal
for patients requiring repeated imaging over time. MRI, on the other
hand, provides superior soft tissue contrast and is particularly useful
in assessing CNS and retroperitoneal involvement. However, MRI can
be limited by its availability, higher cost, and longer examination times.
Additionally, the interpretation of MRI findings may require greater
expertise, particularly when evaluating the heterogeneity of lesions
or subtle changes in organ involvement. Another challenge is that the
imaging characteristics of ECD can overlap with those of other diseases,
particularly in the early stages when manifestations may be subtle.
For example, retroperitoneal fibrosis can also occur in conditions
such as inflammatory bowel disease, lymphoma, and other fibrotic
disorders, making it essential to correlate imaging findings with clinical
presentation and biopsy results for definitive diagnosis [7].

Conclusion

Imaging plays a crucial role in the diagnosis and management
of Erdheim-Chester Disease, with both CT and MRI providing
complementary information. CT is highly effective in detecting
the characteristic bilateral long bone sclerosis and assessing organ

involvement such as retroperitoneal fibrosis, while MRI excels
in evaluating soft tissue changes, particularly in the CNS and
retroperitoneum. Both modalities offer unique advantages and
limitations, and their combined use provides a comprehensive approach
to diagnosing and monitoring ECD. Given the rarity of this disease,
clinicians must remain aware of the distinct imaging characteristics
to ensure timely and accurate diagnosis. Further research into the
standardization of imaging criteria and the integration of CT and MRI
findings with clinical data will continue to improve the diagnostic
accuracy and treatment outcomes for patients with Erdheim-Chester
Disease.
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