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Case Report

Colloid Cyst of the Third Ventricle:
| maging-pathologic Correlation

Diane Armao, Mauricio Castillo, Hong Chen, and Lester Kwock

Summary: Colloid cysts are relatively rare intracranial le-
sions located in the rostral aspect of the third ventricle.
They may produce acute hydrocephalus, brain herniation,
and lead to death. Although the clinical and imaging fea-
tures of colloid cysts are well known, their etiology and the
factors responsible for their imaging features continue to
be a subject of debate. We present the imaging-pathologic
correlation of a patient with a colloid cyst as well as data
supporting the fact that the presence of cholesterol is prob-
ably responsible for the MR imaging features exhibited by
some colloid cysts.

Colloid cysts are rare intracranial lesions occur-
ring in approximately three individuals per million
per year (1). Clinical symptoms may be intermit-
tent, self-resolving, and nonspecific. Some colloid
cysts result in acute onset of hydrocephalus and
may lead to sudden death. The most common im-
aging finding is that of a rounded mass in the an-
terior aspect of the third ventricle. On CT scans,
the lesions are often hyperdense, and their MR im-
aging features are variable (2). We present the clin-
ical and imaging findings in a patient with a colloid
cyst, and provide a gross anatomic and histopath-
ologic correlation.

Case Report

The patient was a 36-year-old woman with amedical history
significant for AIDS with multiple opportunistic infections, in-
cluding Pneumocystis carinii and Mycobacterium kanasii
pneumonias, cerebral toxoplasmosis, and cryptococcal men-
ingitis as well as a history of a colloid cyst of the third ven-
tricle detected by CT (Fig 1A). She had recently been admitted
to an outside hospital for unexplained fever and painful lower-
extremity edema. During treatment for acute-onset renal fail-
ure, the patient developed headache and nuchal rigidity. The
CT scan was interpreted as stable. Antibiotic therapy for men-
ingitis was initiated, and the headache and nuchal rigidity re-
solved. Progressive renal failure prompted transfer to our hos-
pital for possible hemodyalysis. Shortly after transfer, the
patient developed nuchal rigidity and deterioration of her men-
tal status. Physical examination was noteworthy for a Cushing
response (hypertension with bradycardia), bilaterally nonreac-
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tive and small pupils (<1mm), decorticate rigidity, positive
oculocephalic movements and extensor plantar reflexes. An
emergency noncontrast CT scan of the head showed hydro-
cephalus (Fig 1B). The patient was intubated and continued on
broad-spectrum antibiotic therapy. An emergency ventriculos-
tomy was performed, which relieved the increased intracranial
pressure. Postoperative CT showed decompression of only one
ventricle (Fig 1C). Another ventriculostomy was inserted (Fig
1D). Despite appropriate medical therapy, the patient’s neuro-
logic function continued to decline. Two additional ventricu-
lostomies yielded no clinical benefit. Owing to the absence of
cortical activity and poor prognosis, life support was with-
drawn, and the patient expired 7 days after last admission. A
general autopsy examination revealed HIV nephropathy and
positive lung cultures for cytomegalovirus. Neuropathologic
examination showed a colloid cyst of the third ventricle and
HIV encephalitis. The underlying cause of death was acute
obstuctive hydrocephalus with uncal herniation, secondary to
a colloid cyst of the third ventricle.

Imaging Studies

Initial noncontrast CT of the head showed dila-
tation of the lateral ventricles and brain atrophy
(Fig 1). The colloid cyst had a rounded configu-
ration and was hyperdense. After autopsy, the fixed
brain was placed in a water bath and taken to the
MR imaging unit. On the T1-weighted images, the
lesion showed a central signa intensity slightly
higher than that of the surrounding brain with a
mildly hypointense rim (Fig 2A). On proton den-
sity—weighted images, the colloid cyst was of ho-
mogeneous signal intensity, and on T2-weighted
images, it showed a central region of hypointensity
surrounded by arim of relative hyperintensity (sim-
ilar to that of white matter) (Figs 2B and C). The
T2-weighted appearance was areversal of that seen
on the T1-weighted study. The colloid cyst ap-
peared slightly oval on this projection.

Neuropathologic Studies

Postmortem gross evaluation of the 2-week for-
malin-fixed brain was performed by sectioning the
specimen in the coronal plane similar to that used
for the postmortem MR imaging study. Petechial
hemorrhages were present in the left uncus, how-
ever, the left parahippocampal gyrus was intact
without a prominent groove, as would be expected
in a significant temporal lobe herniation. Sections
were notable for a 2.5-cm colloid cyst filling and
distending the rostral third ventricle (Fig 3A). The
lesion was wedged between the splayed columns of
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the fornix and obstructed the foramina of Monro
(Fig 3B). Symmetric ventriculomegaly was present.
Sectioning of the cyst showed a viscid, murky sub-
stance, hardened after formalin fixation (Fig 3C).
Microscopic evaluation of the colloid cyst dis-
closed an inner layer of low cuboidal-to-pseudo-
stratified columnar epithelial cells with occasional
ciliated and goblet cells, underlaid by athin capsule
of fibrous connective tissue (Fig 4). Cyst contents
consisted of amorphous, faintly eosinophilc mate-
rial that was strongly periodic acid-Schiff (PAS)—
positive owing to the presence of glycogen and mu-
cosubstances. Colloid material was negative for
von Kossa and Prussian blue stains, excluding the
presence of calcium and iron, respectively. Hem-
orrhage was not identified. Throughout cerebral
white matter and deep gray nuclei were numerous
microglial nodules with scattered multinucleated
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Fic 1. Baseline CT and CT studies ob-
tained during present admission.

A, Baseline noncontrast axial 5-mm sec-
tion shows hyperdense colloid cyst (arrow)
in the rostral aspect of the third ventricle.
There is moderate dilatation of the lateral
ventricles and cerebral atrophy secondary
to AIDS. In this view, the colloid cyst is
round in appearance.

B, CT scan obtained immediately after
acute neurologic deterioration shows
marked hydrocephalus and hypodensity in
the white matter of the frontal lobes. The
etiology of the presumed punctate hemor-
rhage in the right frontal lobe is not known.

C, CT obtained immediately after the ini-
tial ventriculostomy shows a right-sided
catheter that has decompressed the lateral
ventricle. The left lateral ventricle remains
enlarged and there is mild midline shift to
the right. A small amount of blood is pre-
sent in the right lateral ventricle secondary
to catheter insertion.

D, CT done after insertion of left-side
ventriculostomy shows decreased hydro-
cephalus, compared with B, and no midline
shift.

giant cells, a distinctive feature of HIV encephali-
tis. A lymphocytic meningitis was present.

Discussion

Colloid cysts of the third ventricle are rare le-
sions comprising 0.5-1% of primary brain tumors.
Most reported cases occur in the third to fifth de-
cades of life (3). The paucity of cases in infancy
and childhood is notable (4). Up to 1994, only 37
cases in children had been described (5). Headache
occurs in 68-100% of patients and is often the pre-
senting symptom. Headaches are characterized as
brief, lasting seconds to minutes, and are initiated,
exacerbated, or relieved by a change in position (6).
Although colloid cysts are histologicaly benign,
they may obstruct the foramina of Monro and pro-
duce acute hydrocephalus. These lesions are a rec-
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Fic 2. Postmortem MR imaging. A, Coronal T1-weighted image
(560/15/1 [TR/TE/excitations]) of the fixed brain shows that the col-
loid cyst is centrally of higher signal intensity [c] and its rim is
relatively hypointense. The lesion is oval-shaped in this projection.
The linear hyperintensities in the left basal ganglia are related to
a hemorrhagic infarction (see Fig 3A).

B, Corresponding proton density—weighted image (4500/15/1)
shows the lesion to be homogeneous and of similar signal intensity
to white matter.

C, Corresponding T2-weighted image (4500/105/1) shows the
central portion of the cyst to be hypointense and its rim to be slight-
ly hyperintense. Cortical sulci dilatation is well seen in this
sequence.

ognized cause of sudden death (7). The cyst’s at-
tachment to the third ventricular roof may impart a
pendulous character to the lesion, whereby foram-
inal obstruction may be intermittent. Some patients,
upon awakening, complain of headache that is re-
lieved by standing. Other symptoms include pro-
gressive dementia, drop attacks, and spells of tran-
sient loss of consciousness. In children, the most
common symptoms are headache, nausea, vomit-
ing, papilledema, and diplopia.

The smooth-walled, spherical cysts vary in size
from 3—40 mm in diameter but may be larger. Cyst
size does not appear to be a reliable predictor of
outcome, as even small ones may result in sudden
death (8). Although the great majority of colloid
cysts arise in the anterior third ventricle, rare ex-
amples in the lateral ventricles, fourth ventricle and
outside the ventricular system have been reported
(9-11). Histologically, colloid cysts are character-
ized by a simple to pseudostratified epithelial lining
with interspersed mucous goblet cells and scattered
ciliated cells (Fig 4). The epithelium rests on a thin
layer of connective tissue. The cyst content is PAS-
positive and composed of amorphous material,
sometimes showing necrotic leukocytes or choles-
terol clefts or both.

The consistent site of origin in the anterosuperior
aspect of the third ventricle belies the controversial
histogenesis of colloid cysts. Traditional views, as
expressed by Kappers in 1955 (12), favor its origin
from either the diencephalic vesicle or the persis-

tence of embryonic paraphysis. The human paraph-
ysis develops as a pouchlike evagination of the di-
encephalic roof dorsal to the interventricular
foramen in the 7th week of life. Paraphyseal rudi-
ments normally disappear by total degeneration at
approximately 3.5 months of age. Colloid cysts of
the third ventricle may arise from detached, non-
degenerating embryonic vesicular recesses.
Shuangshoti, 10 years later, suggested that colloid
cysts of the third ventricle were derived from neu-
roepithelium, including ependyma and choroid
plexus, and favored the term ** neuroepithelial cyst”
(13). In 1992, using immunohistochemical tech-
niques, Tsuchida et a (14) offered a nonneuroepi-
thelial origin of colloid cyst epithelium, underscor-
ing its similarity to respiratory mucosa of the
trachea and sphenoid sinus. Ho and Garcia (15)
found the following features upon ultrastructural
analysis of colloid cysts: ciliated cells and nonci-
liated cells with microvilli, goblet cells with secre-
tory granules, and basal cells and undifferentiated
cells with scanty organelles. Specidized intercel-
lular junctional complexes, or desmosomes, were
noted in many cell types. Desmosomes are a char-
acteristic feature of epithelial cells and promote cell
cohesion. In the ultrastructural analysis of colloid
cysts, both the type of cells and their topographic
arrangement were reminiscent of respiratory epi-
thelium, and thus, an endodermal lineage. (15) Ow-
ing to these endodermal features, it has been sug-
gested that colloid cysts and Rathke cleft cysts may
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Fic 4. High-power microscopic image. View of the wall of the
colloid cyst reveals epithelium with interspersed ciliated and gob-
let cells resting on collagenous tissue.

represent the same lesion in different locations
(16).

Derived from the Greek word kollodes (*‘ resem-
bling glue), the thick, gelatinous contents of col-
loid cysts are strongly PAS positive and are pre-
sumably derived from the secretions and
breakdown products of the epithelial lining. Evi-
dence of recent or remote hemorrhage and choles-
terol crystals may be found. On occasion, chemical
irritation resulting from hemorrhage, cholesterol, or

Fic 3. Fixed brain. A, Coronal section shows elevation of
the fornices and obstruction of the interventricular foramina
of Monro by the colloid cyst (arrows). Bilateral multifocal
acute hemorrhages are seen in the periventricular white
matter. A hemorrhagic infarction in the left basal ganglia is
seen.

B, Cut surface of colloid cyst displays turbid, gelatinous
material. The fornices are lifted and the third ventricle is
expanded.

C, Drawing of coronal view shows forniceal columns strad-
ding the colloid cyst wedged in the roof of the third venticle.
Note herniation of the left uncus and compression of the
contralateral cerebral peduncle against the free edge of the
tentorium, causing hemorrhage in the right midbrain.

the colloid material itself may give rise to a sec-
ondary xanthogranulomatous reaction within the
cyst wall (17). Histologically, xanthogranuloma-
tous reactions consist of numerous foamy cells,
chronic inflammatory cells, epithelioid cells, and
multinucleated giant cells (18).

Both CT and MR imaging may be used in the
diagnosis of colloid cysts. On CT scans, most are
slightly hyperdense with respect to the brain, but
may occasionally be hypodense or isodense to it
(2) (Fig 1). Most colloid cysts are oval or rounded.
After administration of iodinated contrast material,
a thin rim of enhancement may be present and is
thought to represent the cyst capsule. Using MR
imaging, colloid cysts have a variable appearance.
MR imaging may occasionally show intracystic flu-
id levels or central and peripheral components in
the lesion. Some colloid cysts are homogeneous in
appearance. About 50% of colloid cysts are hyper-
intense on T1-weighted images, and the rest are
either isointense or hypointense with respect to
brain (Fig 5A). On T2-weighted images, most col-
loid cysts are hypointense to the brain (Fig 5B).
Cysts that are hypointense on T2-weighted se-
quences may be difficult to visualize using fluid-
attenuated inversion recovery images (FLAIR) (Fig
6A and B). Isointense cysts may be difficult to
identify on MR images and may be more easily
seen on CT scans (8). The T2 features of some
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Fic 5. In vivo MR imaging of a colloid
cyst (different patient).

A, Axial noncontrast T1-weighted image
shows oval-shaped, hyperintense colloid
cyst [c].

B, Corresponding T2-weighted image
shows the cyst to be markedly hypoin-
tense. There is no hydrocephalus in this
patient.

colloid cysts are the reversal of their pattern as seen
on T1-weighted images (as shown in our patient).
Because the central portion of most colloid cysts
tends to be of low T2 signal intensity, it has been
suggested that paramagnetic effects may be respon-
sible for their MR imaging characteristics. Al-
though iron was not found in our patient and has
not been reported as being common inside colloid
cysts, small quantities of this element may be pre-
sent in macrophages found in the cyst wall. These
macrophages are, however, not present in the cen-
tral part of the cyst, which is the most hypointense
on T2-weighted sequences. Calcifications are also
rare in colloid cysts. We are aware of only one case
report of alarge colloid cyst with small mural cal-
cifications (19). Thus, calcification cannot be in-
voked to explain MR imaging features of colloid
cysts that are of low T1 and T2 signal intensity.
In one reported case, atomic emission spectrom-
etry showed the presence of sodium, calcium, mag-

Fic 6. Colloid cyst imaged using FLAIR images (different patient).

AJINR: 21, September 2000

nesium, and trace amounts of silicon, copper, iron,
phosphorus, and aluminum (20). Because these
compounds are found in minute quantities, they are
not believed to be responsible for the imaging fea-
tures of colloid cysts. Prompted by these observa-
tions, we obtained energy-dispersive X-ray micro-
analysis (EDX) of the contents of our patient’s
colloid cyst. Energy-dispersive systems are solid-
state detectors with good energy resolution used in
conjunction with a multichannel pulse amplitude
analyzer. EDX spectrometers are used for accu-
mulating spectra in short time intervals that permit
a preliminary interpretation of the qualitative and
guantitative chemical elemental composition of the
specimen (21). In the present case, EDX anaysis
showed the presence of a significant amount of sul-
phur and only trace amounts of sodium and alu-
minum (Fig 7A). Initially we thought that the sul-
phur may have been due to long-term therapy and
subsequent exposure of CNS tissue to sulpha-con-

A, Axial T2-weighted image shows small, rounded, hypointense colloid cyst (arrow) in the anterior aspect of the third ventricle.
B, FLAIR image obtained at nearly the same level shows that the colloid cyst (arrow) appears slightly larger than on A and is

indistinguishable from the surrounding CSF.
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Fic 7. EDX of colloid cysts. A, Analysis of the contents of the entire colloid cyst shown in Figs 1-3 shows a large peak (S) corresponding
to sulphur, and smaller peaks corresponding to sodium (N) and aluminum (A).

B, Analysis of the contents of a different colloid cyst shows large peak (S) of sulphur and also sodium (N). No paramagnetic substances
are present in either cyst.
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Fic 8. Egg phantom imaged using same parameters as those used for the postmortem brain imaging.

A, T1-weighted image of all three eggs (3-minute boiled [left], fresh [middle], and hard boiled [right]) show central relative hyperintensity
corresponding to the yolk, the region of higher cholesterol content. The rim (egg white) is relatively hypointense and is probably related
to high water content.

B, Corresponding proton density—weighted image shows that the yolk is hypointense with respect to the relatively hyperintense egg
white.

C, Corresponding T2-weighted image shows that the yolk is hypointense with respect to the egg white. The egg white is brighter in
the fresh egg and darker on the hard-boiled egg, probably reflecting the amount of free water it contains. The appearance of liquid,
semisolid, and solid cholesterol is nearly identical in all sequences. Note that the imaging features of this phantom closely follow those
seen in the postmortem study (Fig 3) and in some in vivo colloid cysts (Fig 5).

D, EDX analysis of a hard-boiled egg (mostly yolk) shows sulphur (S), chloride (Cl) and calcium (Ca). The large peak of phosphorus
(p) is due to contamination of the yolk by egg white. There are no paramagnetic substances that could be responsible for the appearance
of the eggs on MR imaging.

»
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taining drugs used for the treatment of cerebral
toxoplasmosis. Therefore, as a control, we per-
formed EDX on the contents of a colloid cyst in a
different patient without a history of sulpha-con-
taining drug therapy, and found similar results (Fig
7B). The origin of the sulphur can only be specu-
lated. Naturally occurring sulfhydryl-containing
substances in the human body such as glutathione,
cysteine, and cystine may be secreted by the cyst
epithelium and may be at least partly responsible
for the high sulphur content we observed. Because
sulphur has no paramagnetic properties and other
elements capable of this behavior were absent, we
propose that it is the cholesterol esters contained in
the cysts that are responsible for its MR imaging
features. This has also been suggested by others
(2). We used a fresh chicken egg, a 3-minute boiled
egg, and a hard-boiled egg with the intention that
the yolks would reflect liquid, semisolid, and solid
cholesterol, respectively. We imaged these eggs by
placing them over a water-filled cushion and found
that using parameters typical of those also used in
clinical MR imaging, they showed patterns identi-
cal to those seen in some colloid cysts (Fig 8A—C).
Low T2 signal intensity was found in the yolk of
al three eggs. We performed EDX in the egg and
found no paramagnetic substances (Fig 8D). Thus
it is possible that the MR imaging features of some
colloid cysts are due to their cholesterol contents
and not the presence of paramagnetic substances.

Understanding the imaging features of colloid
cysts may have practical implications. It has been
established that colloid cysts that are hypodense on
CT scans may be aspirated successfully (22). A hy-
perdense CT appearance correlates with much more
viscid contents and a failure of stereotatic aspira-
tion. Similarly, a hypointense appearance on MR
T2-weighted images may be used to predict a dif-
ficult aspiration and may direct these patients to-
ward alternate surgical procedures. Microsurgical
stereotatic techniques are now more popular than
are conventional craniotomies for the treatment of
colloid cysts (23). In one large series, microsurgical
techniques produced excellent results in 30 of 33
patients (1). In patients admitted while deeply un-
conscious, even desperate therapies will not change
their dismal outcome. Endoscopic cyst resection
with monopolar or laser coagulation of its wallsis
also successful (24). After complete resection, cyst
recurrence does not occur, but hydrocephalus may
persist in up 30% of cases and require shunting.
After incomplete resection, recurrence may occur
in about 10% of patients. Complications from sur-
gery include infarctions secondary to injury to the
deep venous system and memory difficulties sec-
ondary to injury to the forniceal columns. The
placement of permanent biventricular shunts offers
a more conservative treatment choice for the man-
agement of these lesions. This option may be used
for elderly patients and those refusing surgery.

AJINR: 21, September 2000

Conclusion

Colloid cysts are rare lesions arising in the su-
perior third ventricle and may present in acute hy-
drocephalus, which may be fatal. The origin of col-
loid cysts continues to be a matter of debate. Their
MR imaging signal characteristics are variable and
mostly dependent on the cholesterol and protein
contents and not on the presence of paramagnetic
minerals. Despite their variable signal characteris-
tics, their location and shape allow for the correct
preoperative diagnosis in most patients.
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