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SUMMARY: CSH is a very uncommon lesion and is distinctly unusual in the brain. We report a case of
CSH within the brain parenchyma in a 27-year-old woman with Crohn disease. Advanced radiologic
imaging and anatomic pathology correlation allow this report to serve as a reference for future similar
cases.

ABBREVIATIONS: A � amplitude; Cho � choline; Cr � creatine; Cr2 � secondary creatine; CSH �
crystal-storing histiocytosis; FLAIR � fluid-attenuated inversion recovery; MTT � mean transit time;
NAA � N-acetylaspartate; P � peak; TTP � time to peak

CSH is an unusual entity. When previously reported, CSH
was seen in the setting of abnormal expression of mono-

clonal immunoglobulins.1 These apparent intralysosomal in-
clusions of crystalline aggregates can present diagnostic diffi-
culties whether they occur in the bone marrow or less
commonly in extramedullary sites. Involvement of the brain
parenchyma has not been previously reported, to the best of
our knowledge. We present the case of a patient with left-sided
neurologic symptoms and a positive radiologic and anatomic
pathology work-up.

Case Report
A 27-year-old woman was diagnosed with Crohn disease in July 2008.

In October of the same year, she was hospitalized for an exacerbation

of her Crohn disease. On approximately day 6 of her admission, she

developed a left-sided tremor and reported numbness and a tingly

sensation on her left side. She denied any clear seizure activity. A

diagnostic work-up was conducted, including head CT and brain MR

imaging with MR perfusion, diffusion, and spectroscopy. A brain

biopsy was also performed.

The initial head CT scan showed slightly increased attenuation to

the white matter, with subtle enhancement in the right centrum semi-

ovale. Subsequent MR imaging (Fig 1) demonstrated a 6.1-cm area of

abnormal signal intensity (slightly decreased T1 signal intensity and

moderately increased T2 signal intensity) in the same region with

surrounding vasogenic edema. Minimal mass effect was seen. FLAIR

images (Fig 2) demonstrated numerous flow-void-like areas, which

were associated with the foci of post-gadolinium enhancement. MR

spectroscopy (TE, 135 ms) showed elevation of the choline peak, a

decreased NAA peak, and the presence of lactate (Fig 3). MR perfu-

sion (Fig 4) demonstrated slightly increased regional cerebral blood

volume and regional cerebral blood flow with decreased MTT and

TTP of the lesion. Differential considerations based on these imaging

findings are nonspecific and include a perivascular inflammatory

process, white matter disease, and granulomatous or neoplastic

processes.

Pathologic examination revealed unusual intracytoplasmic inclu-

sions in the macrophages, confirmed with CD68 antibody stain.

There was associated mild perivascular chronic inflammation and

some focal chronic inflammation in the vessel walls. Hematoxylin-

eosin staining (Fig 5) revealed that the material was eosinophilic with

Received August 31, 2009; accepted after revision September 16.

From the Departments of Diagnostic Radiology (I.A.K.), Neuroradiology (A.-M.W.), Neurol-
ogy (S.S.), Pathology (J.W.), and Neurosurgery (R.O.), William Beaumont Hospital, Royal
Oak, Michigan; and Wayne State University School of Medicine (J.O.), Detroit, Michigan.

Please address correspondence to Ian A. Kaminsky, MD, William Beaumont Hospital, 3601
W 13 Mile Rd., Royal Oak, MI 48073; e-mail: ian.kaminsky@beaumont.edu

DOI 10.3174/ajnr.A1983

Fig 1. Axial T1-weighted image with intravenous administration of gadolinium contrast.
Serpentine contrast enhancement is seen in the right centrum semiovale.

Fig 2. Axial FLAIR image shows abnormal increase of signal intensity in the centrum
semiovale on the right with serpentine low signal intensity within it. No significant mass
effect is seen.
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a finely striated appearance. The affected macrophages were most

prominent in a perivascular distribution, formed perivascular cuffs,

and were present within the parenchyma of deeper biopsies. The

deeper biopsies demonstrated reactive astrocytosis, without definite

inclusions in the astrocytes. The inclusions within macrophages were

magenta-colored on Diff-Quick–stained frozen tissue. There was ev-

idence supporting the preservation of myelin and neurons/axons.

Electron microscopy (Fig 6) revealed that the inclusions consisted of

rigid finely lamellar osmophilic material, likely crystalline in nature.

The material was arranged in needlelike bundles, as well as in thicker

bundles. In some sections, the bundles seem to have been located

within membrane-bound spaces, favoring lysosomes. These patho-

logic changes are those of a non-neoplastic reactive/inflammatory

process and are consistent with the diagnosis of CSH.

Discussion
CSH is a very uncommon lesion and is distinctly unusual in
the brain. This case illustrates advanced imaging findings of
this rare process. We believe that the slightly increased re-
gional cerebral blood volume and increased regional cerebral

blood flow are related to hyperemia from the underlying reac-
tive/inflammatory process. Additionally, we postulate that the
flow-void-like areas on FLAIR imaging represent prominent
veins, which result from the partial perivascular nature of the
inflammation. Mild postcontrast enhancement likely relates
to an element of breakdown at the blood-brain barrier from
the same process. NAA is a marker of neuronal cell health.
Decreased NAA peak is commonly seen in nonspecific neuro-
nal loss, including ischemia, trauma, inflammation, infection,

Fig 3. Proton MR spectroscopy of a lesion in the right centrum semiovale shows elevation
of the choline peak and decrease of the NAA peak. There is also lactate at 1.3 ppm.

Fig 4. Contrast-enhanced MR perfusion image shows a slight increase of regional cerebral blood volume and regional cerebral blood flow. There is also decreased MTT and TTP of the
lesion.

Fig 5. Photomicrograph of deeper tissue shows inclusion-containing histiocytes in a
perivascular and parenchymal distribution (hematoxylin-eosin, medium power; 200 �
magnification).

Fig 6. Electron microscopy, ultrastructural photomicrograph shows abundant moderately
osmophilic needlelike inclusions that appear geometrically irregular-to-rhomboid-shaped in
cross-section within histiocyte cytoplasm. The inclusions show regular fine linear period-
icity and are noted to occasionally be within phagolysosomes. No inclusions are seen
within the mitochondria. B
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tumors, dementia, and gliosis. Choline is a marker of mem-
brane turnover and is present to a greater degree in white
matter than in gray matter. Choline is increased in tumors,
inflammation, and chronic hypoxia. Lactate is not seen in the
normal brain. It is the end product of anaerobic respiration
and is elevated in foamy macrophages. The presence of lactate
can be seen in patients with ischemia, inborn errors of metab-
olism, tumors, abscess, and inflammation. In our case, the
constellation of MR spectroscopy findings could be related to
inflammation.

In previous case reports, morphologically similar crystal-
line material was most often comprised of immunoglobulin in
the setting of monoclonal gammopathy.1 However, cases as-
sociated with Charcot-Leyden crystals related to eosinophilic
inflammation, resulting from treatment with the drug clofazi-
mine, have also been reported.2,3 Our pathologist raised the
latter possibility because the patient’s tissue sample had a
somewhat orange discoloration, which can be seen after treat-
ment with clofazimine. However, research indicates that this
antimycobacterial medication does not cross the blood-brain
barrier. An extensive Web-based literature search for other
etiologies failed to yield prior reports of CSH associated with
Pentasa-type (mesalamine) medications (the patient had a
history of noncompliant treatment with Pentasa). However,
the search did yield 1 prior case report in 1984 of a 38-year-old
woman with “crystalline encephalopathy.”4

Our patient’s brain biopsy did demonstrate the focal pres-
ence of perivascular lymphocytes and lymphocytes focally
within the vessel wall. The previously described features may
suggest angiitis,5 but the possibility that the inflammatory cells
merely represent an inflammatory response to tissue injury
from whatever is causing the crystalline material to accumu-
late cannot be excluded. Previous cases with accompanying
advanced radiologic imaging of such a disease process within
the brain parenchyma have not been identified during our
extensive Web-based literature search.
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