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Chemical Analysis of an Epidermoid Cyst with
Unusual CT and MR Characteristics

F. A. Timmer, M. Sluzewski, M. Treskes, W. J. J. van Rooij, J. L. J. M. Teepen, and D. Wijnalda
Summary: Chemical analysis of the contents of a so-called
bright epidermoid of the posterior fossa with unusual CT
and MR imaging characteristics suggested that a combina-
tion of high protein content and high viscosity were respon-
sible for the atypical imaging findings.

Epidermoid tumors are rare congenital lesions of
the brain that account for 0.2% to 1% of all intracra-
nial neoplasms (1). We report a case of an epider-
moid tumor with an unusually dense appearance on
CT scans, high signal intensity on T1-weighted MR
images, and low signal intensity on T2-weighted MR
images. The results of pathologic examination and
chemical analysis of the contents of the cyst are dis-
cussed.

Case Report
A 47-year-old woman had a 10-year history of bilateral facial

nerve paresis, deafness, and tongue atrophy. More recently, the
symptoms had worsened and she reported difficulty swallow-
ing. CT scans showed a dense mass in the posterior fossa of the
left cerebellar hemisphere (Fig 1A). At MR imaging, the lesion
showed high signal intensity on T1-weighted sequences and low
signal intensity on T2-weighted sequences (Fig 1B and C). A
small nodule was present at the periphery of the lesion. No
enhancement was seen after administration of gadopentetate
dimeglumine. On both the CT and MR studies, an arachnoid
cyst was seen on the right side of the posterior fossa. The
epidermoid showed mass effect on the brain stem. There was
no hydrocephalus.

At surgery, a dark brown cyst with highly viscous, toffeelike
contents was found and removed. The arachnoidal cyst was also
evacuated. At pathologic examination, the cystic wall was com-
posed of fibrous tissue lined with stratified squamous epithe-
lium, consistent with the diagnosis of epidermoid. The cystic
wall was partly disintegrated by chronic inflammation, with
foreign-body reaction and reactive fibrous proliferation. This
proliferation corresponded to the peripheral nodule seen at
MR imaging.

Chemical analysis of the cystic fluid was performed after 10-
and 100-fold dilution with purified water using chemical ana-
lyzers SMA-C and Axon (Technicon/Bayer, Tarrytown, NY).
Protein electrophoresis was done, and calcium, iron, copper,
nickel, and manganese were measured by atom absorption
spectrophotometry. The results were as follows: total protein,
210 g/L; albumin, 140 g/L; cholesterol, 8.7 mmol/L; triglycer-
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ides, 4.7 mmol/L; calcium, 150 mg/kg; iron, 26 mg/kg; copper, 3
mg/kg; nickel, , 0.5 mg/kg; and manganese, , 0.2 mg/kg. The
protein electrophoresis showed a main band of albumin and
diffuse staining in the a and b regions. Microscopic analysis
showed debris with no cholesterol crystals.

Discussion
Epidermoids are benign, congenital, developmen-

tal tumors, usually located in the sellar and suprasel-
lar regions, the middle fossa, and off the midline in
the posterior fossa. The cysts are thin-walled and
lined by stratified squamous epithelium. Cystic con-
tents usually include debris, keratin, water, and cho-
lesterol (2). On CT scans, most epidermoids are hy-
podense and do not enhance with contrast material.
On short repetition time/echo time (TR/TE) MR
sequences, epidermoid tumors typically show mild
hypointensity, usually between that of CSF and brain
parenchyma. On long TR/TE sequences, these tu-
mors show hyperintensity, similar to or greater than
that of CSF.

The uncommonly dense appearance of some epi-
dermoids at CT together with unusual MR character-
istics has been reported. In 1977, Braun et al (3)
described an intracranial epidermoid that appeared
dense on CT scans. Diffuse calcification and saponi-
fication of the debris were thought to explain the high
attenuation values. Nagashima et al (4) found a high
total protein concentration of the cystic fluid in a
similar case. They attributed the dense aspect of the
epidermoid to the combination of diffuse calcification
and a high protein content. The moderately high
signal intensity seen on T1-weighted images was
thought to be explained by a high lipid content, cal-
cification, fibrosis, and paramagnetic effects (5, 6).

In view of the chemical analysis of the fluid con-
tained in the epidermoid cyst reported here, we
strongly believe that both the CT and MR imaging
appearance may be explained by the high total pro-
tein concentration and the large fraction (67%) of
albumin. The concentrations of calcium and iron in
the fluid were too low to account for the high density
on CT scans, whereas a high protein content alone
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FIG 1. 47-year-old woman with epidermoid cyst.
A, Noncontrast CT scan shows a dense left-sided cerebellar mass.
B, Noncontrast sagittal T1-weighted MR image (392/11/2) shows the mass to be slightly hyperintense.
C, Coronal T2-weighted MR image (2200/90/1) shows the tumor on the left side of the posterior fossa to have very low signal intensity.

The arachnoid cyst on the right side has a signal intensity similar to that of CSF.
may result in a high attenuation value (7). Also, the
amount of cholesterol and triglycerides was too low to
explain a significant increase in signal intensity on
T1-weighted images. The amount of cholesterol and
triglycerides was similar to the values found by Ah-
madi et al (8) in their investigation of cystic fluid in
patients with craniopharyngiomas. These authors
found no relation between signal intensity on T1-
weighted images and the concentration of cholesterol
and triglycerides; however, high concentrations of
protein (. 90 mg/L) seemed responsible for an in-
crease in signal intensity. The low signal intensity on
T2-weighted images may be explained by the high
viscosity of the fluid, similar to that described in
chronically inspissated sinonasal secretions (9).

Conclusion
The dense appearance on CT and the unusual MR

characteristics of the so-called bright epidermoid cyst
seen in our patient may be explained by a combina-
tion of very high protein concentration and high vis-
cosity.
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