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A variety of developmental and 
acquired intracranial cysts are 
frequently encountered on imag-
ing. Knowledge of their charac-
teristics, localization and clinical 
behavior helps narrow the differen-
tial diagnoses. 

In the first part of this series, 
we reviewed non-neoplastic, 
developmental cystic lesions, 
including prominent perivascular/
Virchow-Robin spaces, epidermoid, 
dermoid, colloid, arachnoid, and 
Rathke cleft cysts. Epidemiologic and 
pathophysiologic features, clinical 
presentation, diagnosis, and radio-
logic characteristics for each were 
also discussed.

In this second part, we discuss var-
ious non-neoplastic idiopathic cystic 
lesions, including pineal, glioependy-
mal, choroidal fissure and choroid 
plexus cysts, as well as acquired cystic 
lesions such as porencephalic and 
post-traumatic cysts. Each cystic lesion 
is discussed in terms of epidemiologic 
and pathophysiologic features, clinical 

Non-neoplastic Cystic Lesions of the Central 
Nervous System 
Part 2: Idiopathic and Acquired Cysts
Orest Kayder, MD; Hamed Kordbacheh, MD; Sai Srikar Kilaru, MD; Imad Zak, MD, FACR

Affiliations: Detroit Medical Center and Wayne State 
University School of Medicine, Detroit, Michigan (Drs Kayder, 
Kordbacheh); Wayne State University School of Medicine, 
Detroit, Michigan (Dr Kilaru); John D. Dingell VA Medical 
Center and Wayne State University School of Medicine, 
Detroit, Michigan (Zak).

presentation, diagnosis, and radiologic 
characteristics.

Idiopathic Cysts 

Pineal Cyst 

Pineal cysts are common but poor-
ly understood. The prevailing theory 
is that cystic degeneration of the 
pineal gland is the etiology that ex-
plains the presence of residual pineal 
parenchyma in the cyst.1 These cysts 
are found in 10-20% of routine imag-
ing cases.1,2 Pineal cysts may be seen 
in patients of any age, but most are 
identified in young adults.2 About 80% 
of pineal cysts are smaller than 1 cm 
and asymptomatic. Cysts larger than 
1.5 cm may present with headache; 
in rare cases visual disturbances may 
occur as these cysts compress the tec-
tum and cerebral aqueduct, resulting 
in Parinaud syndrome with obstruc-
tive hydrocephalus (Figure 1).2 Acute 
hemorrhage into a pineal cyst (pineal 
apoplexy) is also rare and may pres-
ent with sudden headache, an abrupt 
change in mental status, and death.

Histologically, pineal cysts are 
lined with an outer fibrous connec-
tive tissue layer, a middle pineal 
parenchymal tissue layer with or 
without calcification, and an inner 
glial tissue layer. 

On computed tomography (CT), 
pineal cysts are isodense or slight-
ly hyperdense to cerebrospinal 
fluid (CSF). On magnetic resonance 
images (MRIs), cysts are well-circum-
scribed round or oval, thin-walled, 
and lack mural nodularity or a 
soft-tissue component. Pineal cysts 
have isointense or slightly hyper-
intense T1 signal as compared to 
CSF (Figure 1), and they are usually 
hyperintense on T2 sequences. 
Incomplete nulling of the signal on 
fluid attenuated inversion recovery 
(FLAIR) sequences could be attribut-
ed to highly proteinaceous material.3 
They usually show facilitated diffu-
sion and are without hemorrhage. 
Curvilinear enhancement in the wall 
is related to remaining, surrounding 
normal pineal parenchyma.3

Glioependymal Cysts 

Also known as neuroglial cysts, glio-
ependymal cysts are rare intracranial 
cystic lesions that account for fewer 
than 1% of intracranial cysts. They 
may arise in various locations, most 
commonly intraparenchymal, fol-
lowed by the subarachnoid space and 
intraventricular.4,5 The most frequent 
location of glioependymal cysts is in 
the periventricular white matter of the 
frontal lobe.  

Editor’s note: This is the second part of a two-part series. The first part appeared in the July/August 2022 issue 
of Applied Radiology.
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Figure 1. Pineal cyst. An adult presented with paresthesia and 
headache. Sagittal T1WI (A), Axial FLAIR (B), and axial T2WI (C) 
show a cystic lesion in the pineal region that has a slightly higher 
signal intensity than CSF on T1 (arrow) and FLAIR sequences. 
Note the mass effect on the tectal plate without signs of cerebral 
aqueduct obstruction.
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Figure 2. Glioependymal cyst. An adult presented with headache. Axial FSE T2 (A) and axial FLAIR (B) show a large intra-axial CSF intensity unilocular 
cyst in the right deep cerebral white matter with local mass effect. Note the facilitated diffusion (C) and lack of contrast enhancement in the wall (D).
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Figure 3. Choroidal fissure cyst. A young adult presented after a head injury with an “abnormality” on head CT. Axial FSE T2WI (A) and postcontrast axial 
T1WI (B) show a well-defined unilocular CSF intensity lesion in the left choroidal fissure.
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Figure 4. Choroid plexus cyst. An adult with concern for transient ischemic attack. Axial DWI (A) shows diffusion restriction in bilateral choroid plexus 
cysts. Axial FLAIR (B) shows that the cysts contain higher signal intensity fluid than CSF.
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When they are large, glioependy-
mal cysts may compress the adjacent 
brain parenchyma or obstruct the 
ventricles. Symptoms and signs may 
include headache, dizziness, motor 
deficit, seizures, hemifacial spasms, 
and coma.6 There is no gender pre-
dilection. Most cysts present during 
the first and third decades of life.6

Glioependymal cysts are typically 
hypodense on CT and isointense to 
CSF on all MRI sequences. There 
is typically no enhancement in 
the wall (Figure 2). Robles, et al, 
suggested lack of adjacent bone 
thinning may differentiate these 
cysts from arachnoid cysts.6 Defini-
tive diagnosis can only be made on 
histopathology. The cysts are lined 
with a thin inner-ependymal layer, 
an intermediate glial layer, and an 
outer connective tissue layer.

Multiple names have been used to 
describe these cysts in the literature. 
They include neuroglial, ependy-
mal, supratentorial, epithelial, and 
neuroepithelial cysts.6,7 Owing to 
the lesions’ unique wall structure, 
glioependymal cyst remains the 
preferred name.8 

Choroidal Fissure Cyst

Choroidal fissure cysts are 
common, small (<30mm) intracra-
nial cysts centered in the choroidal 
fissure along the mesial temporal 
lobe. The choroidal fissure is a cleft 
that contains the choroid plexus 
of the inferior horn of the lateral 
ventricle and extends from the 
hippocampal fissure in the anterior 
temporal lobe to the atrium of the 
lateral ventricle at the level of the 
foramen of Monro.9 

The separation between the tem-
poral horn and the choroidal fissure 
is formed by the tela choroidea, epi-
thelially derived from the roof plate 
of the telencephalon. Formation of 
an ependymal diverticulum, which 
subsequently becomes isolated from 
the ventricular system and its vascu-
lar pia mater, results in a choroidal 
fissure cyst.10

Choroidal fissure cysts tend to be 
oval, with their long axes parallel to 
the choroidal fissure in the antero-
posterior plane.10 These cysts rarely 
enlarge; however, when they do, 
headaches, epilepsy, tremor, pares-
thesia, hemiparesis, gait disturbance, 
vertigo, or hearing loss may result.10 
On imaging, choroidal fissure cysts 
are isodense to CSF on CT and iso-
intense to CSF on all MRI sequenc-
es (Figure 3). There should be no 

Figure 5. Porencephalic cyst. A middle-aged adult with prior 
hemorrhage. Follow up MRI exam show cystic encephalomalacia in 
the left periventricular whiter. Axial FLAIR (A) shows CSF intensity cyst 
that communicates with the left lateral ventricle. Notice the high signal 
intensity in the wall (arrow) representing gliosis. 

Figure 6. Porencephalic cyst. An older adult with dizziness. Axial 
FLAIR shows a large, intra-axial CSF intensity cyst in the left deep 
cerebral whiter communicating with the left lateral ventricle. Note the 
mass effect and lack of significant gliosis in the wall.
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contrast enhancement or diffusion 
restriction.11,12 Karatas, et al, report-
ed a rare occurrence of intracystic 
hemorrhage within a choroidal fis-
sure cyst and suggested the presence 
of heterotopic choroid plexus tissue 
as the source of the bleeding. 13

Differentiating temporal horn 
enlargement resulting from focal 
temporal lobe atrophy or mesial 
temporal sclerosis from a choroi-
dal fissure cyst is imperative.10 The 
correct diagnosis can be determined 
by the pattern of choroid plexus dis-
placement. In the case of a choroidal 
fissure cyst, the choroid plexus is dis-
placed laterally, whereas in temporal 
horn enlargement the choroid plexus 
is displaced medially. Truly distin-
guishing  between choroidal fissure 
and glioependymal cysts can only be 
made on histopathology.12

Choroid Plexus Cyst

Choroid plexus cysts are very 
common in adults. They are usually 
bilateral and their incidence increas-

es with age. Choroid plexus cysts in 
early life are most often incidental 
and inconsequential, unlike “syn-
dromic” choroid plexus cysts.14 On 
rare occasions choroid plexus cysts 
may enlarge and obstruct the ventri-
cles. Syndromic choroid plexus cysts 
are encountered in 1% of pregnan-
cies and typically seen in the third 
trimester. They may be associated 
with Trisomy 18 or 21 and rarely 
cause hydrocephalus. 

On CT, choroid plexus cysts are 
isodense or slightly hyperdense to 
CSF and surrounded by the choroid 
plexus. On MRI, they commonly 
demonstrate diffusion restriction 
(65%) with variable signal on T1 
and T2 weighted sequences (Figure 
4). Enhancement in the periphery 
of the cyst is related to the native 
vascular tissue of the choroid plexus 
draped over the cyst.14 Most cysts are 
smaller than 2 cm in diameter, not 
associated with hydrocephalus, and 
require no medical attention. Larger 
cysts may result in hydrocephalus 

requiring shunting or other surgi-
cal intervention.

Acquired Cysts

Porencephalic Cyst

Porencephalic cysts are CSF-filled 
cavities that are usually contiguous 
with the enlarged adjacent ventricular 
system. However, a porencephalic cyst 
may be separable from the adjacent 
ventricle. The estimated incidence of 
porencephalic cysts is 3.5 per 100,000 
live births.15 Porencephalic cysts de-
velop as cystic degeneration resulting 
from focal encephalomalacia second-
ary to an insult such as ischemia, in-
fection, trauma, surgery, and chemora-
diation treatment.16,17 Mutations in the 
COL4A1 gene have also been reported 
in patients with developmental por-
encephaly. This gene encodes type IV 
collagen, a structural element of the 
vascular basement membrane.18

Clinical presentation varies with 
cyst size and location.19 Signs include  

Figure 7. Post-traumatic cyst. A teenager with a remote head 
injury and epilepsy. Coronal T2WI shows encephalomalacia in 
the left frontal lobe. Notice the expansile cystic component 
insinuating through a calvarial defect (arrow).
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seizures, language impairment, psy-
chosis, motor deficit, developmental 
delay, diplopia, spontaneous CSF 
rhinorrhea, and otorrhea.20

Porencephalic cysts may devel-
op a one-way valve effect whereby 
CSF pulsations result in slowly 
progressive enlargement of the cyst 
and subsequent remodeling of the 
overlying calvarium. The cysts are 
most commonly located in the deep 
cerebral white matter, but they also 
may be cortical or subcortical and 
unilateral or bilateral.21

On imaging, porencephalic 
cysts are isodense to CSF on CT, 
and isointense to CSF on all MR 
sequences (Figure 5). There is no 
associated contrast enhancement or 
diffusion restriction. The presence 
of surrounding gliosis (Figure 6) 
differentiates porencephalic from 
glioependymal cysts.21

Post-traumatic Cyst

Intracerebral cysts may occur 
subsequent to head injury. There are 
two varieties of post-traumatic brain 
cysts: Intra-axial cysts and intradip-
loic, leptomeningeal cysts. The for-
mer develop soon after head injury 
and typically present with headache 
and focal deficits. They are solitary 
cysts with well-defined walls that 
may demonstrate fluid-fluid levels 
and/or old blood products..22

Intradiploic, leptomeningeal 
cysts are rare and tend to occur as a 
late complication of head injury in 
pediatric patients (Figure 7). They 
are usually associated with calvarial 
fractures.22 Intradiploic arachnoid 
cysts should be considered in the 
differential diagnosis, as they have 
been reported to occur after trauma 
and may be difficult to differentiate 
from post-traumatic, intradiploic, 
leptomeningeal cysts.22,23 

Conclusion

Seen across a broad spectrum of 
pathology, intracranial cysts can 
demonstrate overlapping anatomic 
and imaging characteristics. Howev-
er, proper knowledge of their clinical 
presentation, anatomic location, and 
imaging appearances can help to 
narrow the differential diagnosis and 
facilitate patient care.
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