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Analysis of Cystic Intracranial Lesions Performed with

Fluid-Attenuated Inversion Recovery MR Imaging

Italo Aprile, Francesca laiza, Antonino Lavaroni, Riccardo Budai, Pierluigi Dolso, Cathryn A. Scott,
Carlo A. Beltrami, and Giuliano Fabris

BACKGROUND AND PURPOSE: T1-, T2-, and proton density (PD)-weighted sequencesare
used to characterize the content of cystic intracranial lesions. Fluid-attenuated inversion re-
covery (FLAIR) MR sequences produce T2-weighted images with water signal saturation.
Therefore, we attempted to verify whether FLAIR, as compared with conventional techniques,
improves the distinction between intracranial cysts with a free water-like content versus those
filled with a non-free water-like substance and, consequently, aids in the identification of these
lesions as either neoplastic/inflammatory or maldevelopmental/porencephalic.

METHODS: Forty-five cystic intracranial lesions were studied using T1-weighted, T2-weight-
ed, FLAIR, and PD-weighted sequences. By means of clustering analysis of the ratio in signal
intensity between the cystic intracranial lesionsand CSF, the intracranial lesions wer e classified
as filled with a free water-like content or with a non-free water-like substance. The results
were compared with their true content as evaluated either histologically or on the basis of
clinical, neuroradiologic, and follow-up features (necrotic material, 13 cases; accumulation of
intercellular proteinaceous/myxoid material, eight cases, keratin, five cases; CSF, 19 cases).
Cystic intracranial lesions were divided into two clinical groups, neoplastic/inflammatory and
maldevelopmental/porencephalic, to evaluate the level of accuracy of each MR technique. The
difference in absolute value signal intensity between CSF and cystic intracranial lesion content
was calculated on FLAIR and PD-weighted images.

RESULTS: PD-weighted and FLAIR sequences, unlike T1- and T2-weighted sequences,
accurately depicted all cystic intracranial lesions containing necrotic or myxoid/proteinaceous
intercellular material (non-free water-like) and most CSF-containing cystic intracranial le-
sions (free water-like). All imaging techniques inaccurately showed some of the keratin-con-
taining cystic intracranial lesions and pineal cysts. The overall error rate was 22% for T1-
weighted, 27% for T2-weighted, 9% for FLAIR, and 13% for PD-weighted sequences. The
signal intensity difference between CSF and cystic intracranial lesion content was higher with
FLAIR imaging.

CONCLUSIONS: FLAIR imaging depicts far more accurately the content of cystic intracra-
nial lesions and better reveals the distinction between maldevelopmental/porencephalic and
neoplastic/inflammatory lesions than do conventional sequences. FLAIR has the added advan-
tage of a higher signal intensity difference between cystic intracranial lesions and CSF.

Many intracranial lesions have cystic features on
MR images. The cystic appearance arises from an
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abrupt transition between tissues with different
physicochemical properties and corresponds histo-
logically to a wide spectrum of diseases. Cystic in-
tracranial lesions may correspond either to true
cysts (lined by epithelial, ependymal, or meningo-
thelial cells), porencephalic pseudocysts (all con-
taining CSF), dermoid and epidermoid cysts (con-
taining keratin), the appearance of which on MR
images may simulate CSF or may correspond to
pseudocystic neoplastic or inflammatory lesions
because of the accumulation either of necrotic or
of intercellular myxoid or proteinaceous material
(1, 2). From aclinical point of view, it isimportant



1260 APRILE

TABLE 1: Diagnosis of cystic intracranial lesions
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Diagnosis No. Surgery Cystic Content
Neoplastic/Inflammatory ClLs
Glioblastoma 6 + Necrotic material
Metastasis from carcinoma 6 + Necrotic material
Abscess 1 + Necrotic material
Microcystic meningioma 1 + Intercellular material
Astrocytoma 2 + Intercellular material
Pleomorphic xantoastrocytoma 1 + Intercellular material
Hemangioblastoma 1 + Intercellular material
Schwannoma, recurrence 1 + Intercellular material
Oligodendroglioma, recurrence 1 + Intercellular material
Pilocytic astrocytoma, recurrence 1 + Intercellular material

Mal devel opmental/Porencephalic ClLs

Dermoid cyst 1
Epidermoid cysts
Porencephalic pseudocyst
Glioependymal cyst
Arachnoid cyst

Choroidal fissure cyst
Pineal cyst

WA OO

+ Keratin debris
+ (2)* Keratin debris

Note—The clinical group and diagnoses of the cystic intracranial lesions (CILs) are shown together with the features of the cystic content as
seen histologically. All cases submitted to surgery were examined histologically. The intercellular material observed was either proteinaceous,
myxoid or edematous. * Only 2 of the 4 epidermoid cysts were evaluated histologically.

to be able to distinguish between those cystic in-
tracranial lesions that require surgery and those that
do not, because the former represent a potentially
life-threatening condition for the patient (neoplastic
or inflammatory) whereas the latter (maldevelop-
mental or porencephalic) usually require only fol-
low-up.

The study of the features of the content of these
cystic intracranial lesions by means of traditional
MR techniques (T1-weighted, T2-weighted, and
PD-weighted imaging) contributes to their identi-
fication (1, 2) and therefore helps in planning fur-
ther therapeutic decisions. Fluid-attenuated inver-
sion recovery (FLAIR) sequences are T2-weighted
images in which the free water signal is saturated;
therefore, free water has alow signal whereas other
tissues with a long T2-weighted relaxation time
have a higher signal (3). Considering that the con-
tent of cystic intracranial lesions may be similar to
CSF or to atissue rich in lipids or proteinaceous
material, FLAIR sequences ought to be able to de-
lineate readily the difference between these lesions
because of their contrasting physicochemical
characteristics.

The am of this study was twofold. First, we
sought to evaluate the accuracy of the FLAIR tech-
nique in comparison with T1-, T2-, and PD-weight-
ed sequences for identifying the type of content of
cystic intracrania lesions classified as free, water-
like or non-free water-like. Second, we attempted to
verify the ability of the four techniques to illustrate
correctly the nature of cystic intracrania lesions as
maldevelopmental or porencephalic on the one hand
and neoplastic or inflammatory on the other. The
nature of cystic intracranial lesions was verified by

means of either histologic analysis or clinical and
neuroradiologic features and follow-up (4).

M ethods

Using MR imaging, forty-five consecutive patients (23
women, 22 men; age range, 20—83 years; mean age, 49.5
years) with cystic intracranial lesions were studied.

MR Techniques

All of the examinations were performed using a 1-T system
with 15-mT/m gradients. T2- and PD-weighted (fast spin-echo:
4000/90, 22/1 [TR/first-echo TE, second-echo TE/excitations]
matrix, 250 X 256, echo train, 5), T1-weighted (spin echo:
570/15/2; matrix, 256 X 256), and fast-FLAIR (7000/150/1;
inversion time, 2200; matrix, 250 X 256) images were ac-
quired. The imaging time of fast-FLAIR pulse sequences was
adjusted to saturate free water. The sections were 5 mm in
thickness in the same plane of orientation; for each pulse se-
quence, the plane chosen for evaluation was that which was
best fitted to visuaize the lesion. T1-weighted images after
intravenous contrast medium administration (0.1 mmol/kg)
were acquired in 24 cases.

The ratio between the cystic content and the CSF signad
intensity on T1l-weighted, T2-weighted, PD-weighted, and
FLAIR images was calculated using the following formulas:

R-T1 = (Sl T1lesion — Sl T1 CSF)
+ SI T1 CSF x 100
R-T2 = (Sl T2 lesion — S| T2 CSF)
+ SI T2 CSF x 100
R-PD = (S| PD lesion — S| PD CSF)
+ SI PD CSF X 100
R-FLAIR = (S| FLAIR lesion — SI FLAIR CSF)
+ SI FLAIR CSF X 100
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Fic 1. Graphic representation of the probability distribution of cystic intracranial lesions being clustered around the center of two groups:

free water-like and non-free water-like—filled lesions. The x axis indicates the distance of each case from the center of each of the two
groups. The y axis represents the contrast resolution between CSF and cystic intracranial lesion content. The z axis represents the
probability of being clustered in one of the two groups. As the distance from the center of one of the two clusters increases, the probability

coefficient decreases.
A, Calculated on T1-weighted images (R-T1).
B, Calculated on T2-weighted images (R-T2).
C, Calculated on PD-weighted images (R-PD).
D, Calculated on FLAIR images (R-FLAIR).

S| represents the signal intensity, which was calculated at a
specific workstation by means of regions of interest located in
the same areas of the images obtained with all sequences. For
each cystic intracranial lesion, the arithmetical average of val-
ues of signal intensity was calculated and the data were nor-
malized using a logarithmic function. The values obtained rep-

resent the contrast resolution between the content of the cystic
intracranial lesion and CSE

On PD-weighted and FLAIR images, another ratio was cal-
culated to obtain the difference in signal intensity between cys-
tic intracranial lesion content and CSF by using the following
formulas:



1262 APRILE

TABLE 2: Classification of CILs
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R-T1 R-T2 R-PD R-FLAIR
Diagnosis Cystic Content NFWL FWL NFWL FWL NFWL FWL NFWL FWL
Neoplastic/inflammatory CILS
Glioblastoma Necrotic material 6 0 5 1 6 0 6 0
Metastasis from carcinoma Necrotic material 5 1 6 0 6 0 6 0
Abscess Necrotic material 1 0 1 0 1 0 1 0
Microcystic meningioma Intercellular material 1 0 1 0 1 0 1 0
Astrocytoma Intercellular material 1 1 2 0 2 0 2 0
Pleomorphic xantoastrocytoma Intercellular material 1 0 1 0 1 0 1 0
Hemangioblastoma Intercellular material 1 0 1 0 1 0 1 0
Schwannoma, recurrence Intercellular material 1 0 1 0 1 0 1 0
Oligodendroglioma, recurrence Intercellular material 1 0 1 0 1 0 1 0
Pilocytic astrocytoma, recurrence Intercellular material 1 0 1 0 1 0 1 0
Mal devel opmental/Porencephalic CILS

Dermoid cyst Keratin debris 0 1 1 0 1 0 1 0
Epidermoid cysts Keratin debris 2 2 3 1 3 1 1 3
Porencephalic pseudocyst CSF 1 4 4 1 0 5 0 5
Glioependymal cyst CSF 2 3 0 5 0 5 0 5
Arachnoid cyst CSF 0 4 1 3 0 4 0 4
Choroidal fissure cyst CSF 0 2 0 2 0 2 0 2
Pineal cyst CSF 3 0 2 1 2 1 2 1

Note—Classification of the cystic intracranial lesions (CILs) on the basis of R-T1, R-T2, R-PD and R-FLAIR values (see text) as non free water-
like (NFWL) and free water-like (FWL) in relation to clinical grouping, diagnosis and nature of cystic content.

R1-PD = (Sl PD lesion — S| PD CSF)
= (Sl PD lesion + S| PD CSF)
RI1-FLAIR = (S| FLAIR lesion — S| FLAIR CSF)
+ (Sl FLAIR lesion + SI FLAIR CSF)

Histologic Analysis

Histologic examinations were conducted in 23 cases. Sam-
ples from the lesions were fixed in buffered formalin and em-
bedded in paraffin. Hematoxylin and eosin slides were exam-
ined, and, when necessary, immunocytochemical stains were
performed with anticytokeratin CAM 5.2, antiglia fibrillary
acidic protein, and antiprotein S-100 antibodies.

Classification of Cystic Intracranial Lesions

Table 1 shows the histologic, or clinical and neuroradiologic
diagnosis, or both, of the cystic intracranial lesions considered
in this study and their membership in one of the two clinical
groups: neoplastic/inflammatory or maldevelopmental/poren-
cephalic. The nature of the cystic content of all cases that were
evaluated histologically is aso shown.

In the 22 cases for which no histologic sample was avail-
able, the lesions were mostly incidental findings, and no sur-
gical treatment was recommended. Their nature was inferred
on the basis of morphologic features, postcontrast behavior,
medical history, and clinica outcome, which remained un-
changed during a follow-up period of at least 6 months (4).
The five patients with porencephalic pseudocysts had previous
histories of surgical resection for primary brain tumors (two
glioblastomas, two anaplastic astrocytomas, and one medul-
loblastoma). Two of the four cases classified as epidermoid
cysts were not submitted to surgery. The cases studied after
contrast medium administration included all neoplastic/inflam-
matory cystic intracranial lesions and one epidermoid, one
glioependymal, and one pineal cyst.

Satistical Analysis

Clustering analysis (k-means) was performed separately on
R-T1, R-T2, R-PD, and R-FLAIR values to divide the cases
into statistically different groups (5). P values were considered
significant when equal to or below .05. The differencein signa
intensity between PD-weighted and FLAIR images was cal-
culated using the Student’s t test, considering that the distri-
bution of R1-PD and R1-FLAIR values was normal using the
Lilliefors test (P > .05).

Results

Clustering analysis was able to depict two sig-
nificantly (P < .0001) different groups of lesions
on the basis of R-T1, R-T2, R-PD, and R-FLAIR
values (Fig 1). The first group, regardless of the
type of sequence used, was composed of cystic in-
tracranial lesions with a content signal intensity
pattern different from that of free water (non-free
water-like); the second group was composed of
cystic lesions with a content signal intensity pattern
similar to that of free water (free water-like). Using
clustering analysis, no further subdivision of each
of the two groups resulted in significant P values.

Table 2 shows the classification of cystic intra-
cranial lesions contents as free water-like and non-
free water-like by using the four sequences in re-
lation to their definite diagnosis and in relation to
the division of cystic intracranial lesions into the
two clinical groups. neoplastic/inflammatory and
mal devel opmental/porencephalic. When compared
with their true content, the classification of cystic
intracranial lesions into free water-like or non-free
water-like consistently led to correct diagnosis
when using FLAIR and PD-weighted sequences for
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Distribution of the ratio in signal intensity difference between content of cystic inracranial lesions and CSF using the Box-Jenkins
method on the two groups of lesions: free water-like and non-free water-like.
A, PD-weighted sequences.
B, FLAIR sequences.

Fic 3. Left temporal glioblastoma.

A, Tl-weighted sequence. The tumor
has a central part (arrow) with a dyshom-
ogeneous but mostly hyperintense signal
in comparison with cysternal and ventric-
ular CSF.

B, T2-weighted image. The solid part of
the tumor (arrowhead) is hypointense, and
the necrotic part (arrow) and perilesional
edema are hyperintense, similar to CSF.
The region of interest was taken from the
central, necrotic part (arrow) in all the
images.

C, PD-weighted image. Necrosis (arrow)
is easily distinguished from the solid neo-
plastic tissue (arrowhead) but with less
resolution than that achieved using the T2-
weighted image. The necrotic area ap-
pears slightly hyperintense in comparison
with CSF.

D, FLAIR sequence. Both the necrotic
tissue (arrow) and perilesional edema re-
main hyperintense. The tumor tissue (ar-
rowhead) remains hypointense and the
necrotic material (arrow) is highly hyper-
intense, whereas CSF has a low signal.
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Fic. 4. Right frontal recurrence of an oli-
godendroglioma. The difference in signal
intensity between CSF and cystic content
is probably attributable to protein debris,
typical of neoplastic lesions. This feature
is evident on all sequences but is more ob-
vious with the FLAIR sequence. With this
pulse sequence, both the neoplastic tissue
and peritumoral edema are appreciated
more easily considering the saturation of
the CSF signal in the sulci.

A, Tl-weighted image. The cystic con-
tent (arrow) is slightly hyperintense in
comparison with CSF (in the cortical sulci).

B, T2-weighted image. The neoplastic
cystic content (arrow) has an elevated sig-
nal intensity in comparison with CSF.

C, PD-weighted image. The cystic con-
tent signal intensity is slightly hyperintense
(arrow) in comparison with CSF.

D, FLAIR pulse sequence. The cystic
content (arrow) shows an elevated signal
intensity.

the imaging of the necrotic lesions or of those with
accumulation of intercellular material. T1- and T2-
weighted sequences, however, led to one diagnostic
error each in the imaging of necrotic cystic intra-
crania lesions and the T1-weighted sequence led
to one diagnostic error in the imaging of cystic in-
tracranial lesions with accumulation of intercellular
materia (Table 2).

All sequences inaccurately depicted the keratin
content of dermoid and epidermoid cysts and the
CSF content of pineal cysts. The CSF content of
porencephalic pseudocysts also was not evident in
one and four cases on T1- and T2-weighted images.
Furthermore, T1-weighted findings led to the mis-
classification of two gliogpendymal cysts as being
non-free water-like and T2-weighted findings led to
the misclassification of one arachnoid cyst as being
non-free water-like (Table 2).

When compared with clinical grouping, all se-
quences led to some classification errors. These er-
rors were 22% (10 of 45 cases) for T1-weighted,
27% (12 of 45 cases) for T2-weighted, 9% (4 of
45 cases) for FLAIR, and 13% (6 of 45 cases) for
PD-weighted sequences.

T1- and T2-weighted sequences led to the mis-
classification of two and one cystic intracranial le-
sion, respectively, in the neoplastic/inflammatory
group, whereas FLAIR and PD-weighted sequences
led to the correct classification for all lesions. Most
errors occurred in the maldevelopmental/porence-
phalic clinical group: eight (33%) of 24 cases with

AJINR: 20, August 1999

T1l-weighted, 11 (46%) of 24 cases with T2-
weighted, four (17%) of 24 cases with FLAIR, and
six (25%) of 24 cases with PD-weighted sequences.

The signal intensity difference between CSF and
cystic content on FLAIR images, when compared
with PD-weighted images, resulted in a highly sig-
nificant P value (<.00001) (Fig 2). Figures 3
through 7 show examples of a glioblastoma, a re-
currence of an oligodendroglioma, an arachnoid
cyst, a choroidal fissure cyst, and an epidermoid
cyst, as seen with T1-weighted, T2-weighted,
FLAIR, and PD-weighted sequences.

Discussion

The content of cystic intracranial lesions may be
similar to CSF or may be rich in lipids or protein-
aceous material; conventional T2-weighted sequenc-
es are unable to delineate these two types of cystic
lesions because their relaxation times and, hence,
their signal intensities are very similar. On the other
hand, with PD-weighted sequences, the signa de-
pends on the spin density of the cystic content;
therefore, this technique is the most suitable for dis-
criminating between these two types of cysts and is
considered reliable for this purpose (1, 2).

In this study, the identification of the content of
cystic intracranial lesions containing necrotic ma-
terial was accurate in all cases using PD-weighted
and FLAIR imaging, with one misclassification
each using T1- and T2-weighted sequences alone.
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This high level of correct classification occurred
because both coagulative and lytic necrosis gener-
ate material rich in lipids and proteins (6), which
is easily distinguishable from free water with all
sequences (Fig 3) (1, 2).

Cystic intracranial lesions with accumulation of
intercellular material included five untreated pri-
mary brain tumors and three recurrences. Some of
these tumors appear cystic because, characteristi-
cally, they show accumulation of proteinaceous or
myxoid material, the physicochemical properties of
which determine, in most MR sequences, a non-
free water-like image. Tumor recurrences, regard-
less of histologic features, show edematous areas
frequently associated with dilated blood vessels and
evidence of previous hemorrhages that lead to the
non-free water-like MR findings (1, 2, 6—8). Here
again, only one error was made using the T1-
weighted sequence because of the marked differ-
ence in composition between the intercellular ma-
terial and CSE T2-weighted, FLAIR, and
PD-weighted sequences all led to the correct iden-
tification of these lesions as having non-free water-
like material (Fig 4).

On both PD-weighted and FLAIR images, the
content of porencephalic pseudocysts, arachnoid,
glioependymal, and choroidal fissure cysts ap-
peared free water-like because of their equivalence

CYSTIC INTRACRANIAL LESIONS 1265

Fic 5. Right temporal arachnoid cyst.
The cyst's content (arrow) is isointense to
CSF (see controlateral cortical cysterns,
fourth ventricle, lateral ventricles) in all of
the sequences. This appearance is attrib-
utable to the similarity of CSF and cystic
content.

A, Tl-weighted sequence.

B, T2-weighted sequence.

C, PD-weighted sequence.

D, FLAIR sequence. On the FLAIR im-
age, the hyperintensity seen in the fourth
ventricle is owing to flow artifact.

to CSF (Fig 5 and 6) (9—13); however, T1- and
T2-weighted sequences led to a certain number of
errors (three and five, respectively). All sequences
were inaccurate in depicting the content of two
types of lesions: pineal cysts and dermoid and ep-
idermoid cysts. Some pineal cysts not only were
classified inaccurately but also revealed a nonhom-
ogeneous signal intensity. This phenomenon is pos-
sibly attributable to the relatively frequent histologic
observation of foci of hemorrhage or hemorrhagic
debris within these lesions (6, 14) and may justify
the images of cysts with non-free water-like con-
tents even though T1-weighted sequences did not
reveal hyperintensity, owing to metahemoglobin, in
any of these cases. It is possible that even small
quantities of hematic debris may determine a non-
free water-like appearance of these cysts (6,
14-17).

The keratin content of dermoid and epidermoid
cystswas identified as free water-like in afew cases
regardless of the sequence used, even though non-
CSF material is present within these lesions. The
MR behavior of the content of these cysts depends
on the amount of lipids present; for example, on
T1-weighted sequences, if the presence of lipidsis
low, the content appears similar to CSF, whereas if
it is high, its signal is clearly different from that of
CSF (18—22). The varied results observed with the
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Fic 6. Left temporal choroidal fissure
cyst. The cystic content (arrow) is very
similar to CSF, and, for this reason, its sig-
nal intensity is equivalent to CSF (see in-
terpedunclar and other cisterns) in all of
the sequences.

A, T1l-weighted sequence.

B, T2-weighted sequence.

C, PD-weighted sequence. On the PD-
weighted image, the lesion is not clearly
evident because its content is isointense to
the temporal cortex.

D, FLAIR sequence.

sequences used in this study are clearly related to
the variability in lipid content of this type of cystic
intracranial lesion (Fig 7). In any case, the expected
appearance on MR images of keratin-containing
cystic intracranial lesions is CSF-like (6, 14); ac-
cordingly, T1l-weighted and FLAIR sequences led
to fewer misclassifications than did T2- and PD-
weighted sequences.

From a clinical point of view, cystic intracranial
lesions were divided into two groups: neoplastic/
inflammatory and mal devel opmental/porencephal -
ic. The first group of cystic intracranial lesions,
considering the characteristics of their content,
were expected to produce a non-free water-like im-
age, and the second were expected to produce a
free water-like signal.

The results of this study, therefore, confirm pre-
vious findings presented in the literature (1, 2) re-
garding the high level of accuracy of the PD-
weighted technique in delineating the clinical
grouping of cystic intracranial lesions when com-
pared with T1- and T2-weighted sequences. Fur-
thermore, the results show that FLAIR imaging is
as precise as PD-weighted imaging in accurately
illustrating all of the neoplastic/inflammatory cystic
intracranial lesions examined and that FLAIR im-
aging led to fewer diagnostic errors than did PD-
weighted imaging when analyzing maldevelopmen-

AJINR: 20, August 1999

tal/porencephalic cystic intracranial lesions. Hence,
FLAIR sequences may be used as an alternative to
PD-weighted sequences in the evaluation of cystic
intracranial lesions.

A further advantage was found in using FLAIR
over PD-weighted sequences in the examination of
cystic intracranial lesions. Even though the ratios
of R1-FLAIR and R1-PD—weighted imaging were
the same for any one lesion classified either as free,
water-like or non-free water-like, the absolute value
of the difference of the signal between the content
of the cystic intracranial lesion and CSF was much
higher using FLAIR imaging. The result was that
visual inspection was sufficient to diagnose any le-
sion as containing CSF or non-CSF material with-
out having to calculate signal intensity on regions
of interest.

Conclusion

Considering the clinical importance of distin-
guishing cystic intracranial lesions that require fur-
ther therapy from those that need only follow-up,
the FLAIR technique may be used confidently as
an alternative to PD-weighted imaging in the eval-
uation of cystic intracranial lesions. Furthermore,
apart from showing fewer artifacts, such as blurring
and edge enhancement typical of PD-weighted im-
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ages acquired with the fast spin-echo technique
(23), FLAIR sequences have the added advantage
of afar better resolution capable of differentiating
between non-free water-like cystic intracranial le-
sions and CSF
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Fic 7. Right pontocerebellar cistern epi-
dermoid cyst.

A, Tl-weighted image. The cystic con-
tent (arrow) is slightly hyperintense to CSF
(see compressed fourth ventricle).

B, T2-weighted image. The cystic con-
tent (arrow) is isointense to CSF. The T2-
weighted image also shows a right tem-
poral gliotic area (arrowhead).

C, PD-weighted sequence. The cystic
content (arrow) is slightly hyperintense to
CSF.

D, FLAIR sequence. The cystic content
(arrow) is markedly hyperintense when
compared with CSF. In this case, the con-
tent of the cyst was not saturated from us-
ing FLAIR and the lesion was misclassified
as non-free water—like. The FLAIR image
also shows a right temporal gliotic area
(arrowhead).
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