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Case Report

Fetal magnetic resonance imaging in the assessment of arachnoid cysts:
Case series
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Abstract

Arachnoid cysts, fluid-filled benign cysts between the dura and the brain substance, are rare developmental anomalies of the central nervous system.
Although ultrasonography is used mostly in the diagnosis of arachnoid cysts, there is a paucity of information related to the fetal magnetic resonance
imaging assessment of arachnoid cysts in prenatal period. Magnetic resonance imaging might be a useful imaging modality in diagnosis as well as
in the assessment of concomitant other abnormalities in the antenatal period. We presented four cases of arachnoid cysts which were assessed by
magnetic resonance imaging in the prenatal period.
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Introduction

Primary arachnoid cysts are congenital anomalies which

contain cerebrospinal fluid mostly and localize in the
cranial-spinal region within the arachnoid space [1].
Rarely they contain xanthochromic fluid and constitute
approximately 1% of intracranial masses. In most cases
arachnoid cysts localize on the surface of the brain at the
level of main brain fissures, such as sylvian, rolandic,
interhemisferic fissures, sella turcica. Although ultrasonography (US) is used mostly in the diagnosis of arachnoid cysts, there is a paucity of information related to the
fetal magnetic resonance imaging (MRI) assessment of
arachnoid cysts. Here we reported the diagnostic efficacy
of fetal MRI in the assessment of four arachnoid cysts.

Case presentation

C

ase 1: Twenty nine week pregnant woman was referred
to our hospital for prenatal US screening. In the US examination sonoluscent, cystic lesions were discovered with a
thin regular outlines which caused significant mass effect
and displaced the adjacent brain tissue (Figure 1a-b). After
US findings, the fetal MRI performed and arachnoid cyst
was localized in the interhemispheric fissure. It comArticle history:
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presses right lateral ventricle and adjacent brain tissue. The
size of the cyst was 58.53x39.40 mm and homogenous
signal intensity on T1, T2 weighted sequence (Figure 2a-d).
The corpus callosum was fully formed and no additional
anomalies were found. Patient was followed and the treatment of arachnoid cyst was planned after birth.
Case 2: Twenty one years old pregnant women was referred
for antenatal screening US at 28 weeks of gestation. US
revealed a cyst at 37.57x31.98 mm in diameter and localized anterior to the cerebellum and also in the left middle
cranial fossa (Figure 3a-b). After US examination, the fetal
MRI performed to make better visualization and differentiation of arachnoid cysts from the other intracranial lesions.
According to MRI, the cyst localized at inter-peduncular
cistern and in the left middle cranial fossa (Figure 4a-d).
The cyst compresses the right temporal lobule and adjacent
brain tissue. There were no additional anomalies. Patient
was followed and the treatment of arachnoid cyst was
planned after birth.
Case 3: Thirty six years old pregnant women was referred to
our hospital. During prenatal US examination at 32 weeks
of gestation, frontal encephalocele was detected with frontal
bone defect (Figure 5a-b) and hypoechoic homogenous
cystic lesion which has a well-defined encapsulating wall
on the right side of midline in the middle cranial fossa was
also observed. Fetal MRI was performed after US examination. Frontal encephalocele with frontal bone defect into
nasal cavity was seen in binocular region and was 28x18
mm diameter. The right arachnoid cyst was also seen in the
right cranial fossa. The size of cyst was 43.49x27.50 mm
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and homogenous signal intensity on T1, T2 weighted
sequence (Figure 6a-d). The cyst was displacing the right
temporal lobe into superior and medial direction. Frontal
encephalocele was surgically repaired after birth. During
a year following period of the baby has shown no additional problem.

Figure 3a-b

Figure 1a-b

Prenatal ultrasound image on the axial views at 28
gestational weeks showing arachnoid cyst located anterior to the cerebellum and in the left middle cranial
fossa

Figure 4a-d
Prenatal ultrasound image on the axial views at 28
gestational weeks shows a large interhemispheric
arachnoids cyst compressing the right ventricle and
adjacent brain parenchyma.

Case 4: Twenty three years old pregnant women was
referred to hospital. In routine prenatal US at 23 weeks
gestation, sonolucent cystic lesions with a thin regular
outline was discovered.

Figure 2a-d

Prenatal MRI of the fetus with sagital, coronal, axial,
axial T2-weighted images showing a large arachnoid
cyst located interpeduncular cistern and in the left
middle cranial fossa.

Prenatal MRI of the fetus with axial, sagital, sagital
coronal T2-weighted images showing a large interhemispheric arachnoids cyst compressing the right
ventricle and adjacent brain parenchyma.

The cyst caused significant mass effect and displaced the
adjacent brain (Figure 7a-b). After US findings, the fetal
MRI performed and arachnoid cysts was localized in the
intercerebellar fissure. It compressed adjacent brain
tissue.
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The cyst size was 26x13 mm and homogeneous signal
intensity on T1, T2 weighted sequence (Figure 8a-d). No
other anomalies were found. The patient was offered
genetic investigation; however, she did not want to
perform any genetic investigation. Patient was followed
and the treatment of arachnoid cyst was planned after
birth.

Discussion

Arachnoid cysts are usually benign, congenital, space-

occupying lesions and are collections of cerebrospinal
fluid [1]. They are located within the arachnoid space
which is created by the expansion of the extracellular
space of the loose primitive mesenchyme. Early in fetal
July 2014
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life, primitive mesenchymes surround the neural tube.
While arachnoid membrane is formed by the outer layer
of cells, the piameter membrane is formed by the inner
layer cells [2]. Arachnoid cysts occur due to abnormal
splitting of the cell layers. The space created by entrapment of cerebrospinal fluid enlarges to form the arachnoid cysts. They are classified as primary and secondary
arachnoid cysts [3] . There is benign accumulation of
clear fluid between the dura and the brain tissue in the
primary (congenital) form which does not communicate
with subarachnoid space [4]. Primary arachnoid cysts are
developmental malformations of splitting of the arachnoid membrane in antenatal period. They are approximately %1 of intracranial masses [5, 6]. However,
secondary (acquired) arachnoid cysts result from meningitis, hemorrhage, trauma, surgery and infection and
communicate with subarachnoid space [3, 4, 7].

syndrome [3, 9, 10]. Prenatal diagnosis of intracranial
hypoechoic lesions should include a differential diagnosis of arachnoid cysts and instant genetic investigations
should be done.

Figure 6a-d

Figure 5a-b

b Prenatal ultrasound image at 28 gestational week
gestational age shows frontal encephalocele
Although arachnoid cysts are most commonly asymptomatic, they may progressively enlarge in utero resulting
brain compression and ventriculomegaly. Symptoms are
usually vary with location and they may cause nausea,
vomiting, lethargy, headache, seizures and focal neurological disorders postnatally [8]. Hemorrhage into the
cyst, subdural compartment or cyst rupture may cause
sudden deterioration.
The majority of arachnoid cysts are supratentorial and 50-65% of them are located in sylvian fissure in
the middle cranial fossa and mostly on the left side. The
other locations might be quadrigeminal cistern (5-10%),
suprasellar cistern (5-10%), serebral convexity (5%) and
posterior fossa (10%) [5]. In two of our cases, it was
located at right sylvian fissure in the middle cranial fossa
and one at interhemispheric fissure. Complete or partial
agenesis of the corpus callosum is often associated with
interhemispheric cysts. However we have not observed
agenesis of corpus callosum. Adjacent structures were
compressed in three of our cases due to mass effect.
Prenatal arachnoid cysts may be confused with epidermoid cyst, porencephalic cyst, glioependymal cyst, Galen
vein aneurysms, schizencephaly, cystic teratoma, cystic
astrocytoma, large cisterna magna and Dandy Walker
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Prenatal MRI of the fetus with coronal, axial, axial and
sagital T2-weighted images showing the arachnoid cyst
located in the left middle cranial fossa.
Arachnoid cysts may be associated with ventriculomegaly and dysgenesis [11]. The prognosis of fetal arachnoid cysts is dependent on the presence or absence of the
corpus callosum or other congenital malformations.

Figure 7a-b

Prenatal ultrasound image on the axial views at 25
gestational weeks showing arachnoid cyst located in
the intercerebellar fissure and compressing the adjacent brain parenchyma.
Presence of parenchymal hemorrhages, the size and
location of cyst, gestational age at diagnosis, the rate of
the cyst growth and progression of ventriculomegaly are
the other prognostic factors. The brain integrity is more
important than the cyst volume or cyst location for the
prognosis [12-14]. Fetal arachnoid cysts in association
with other structural anomalies should be investigated for
cytogenetic disorders. Fetal arachnoid cysts may be also
associated with chromosomal abnormalities [3].
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Figure 8a-d

Prenatal MRI of the fetus with sagital, coronal, axial
and oblique axial T2-weighted images showing a large
arachnoid cyst located intercerebellar fissure and
compressing the adjacent brain parenchyma.
Arachnoid cysts are usually diagnosed in the third trimester [3]. US are the primary imaging modality for antenatal
period. Arachnoid cysts appear as sonolucent lesions with
a thin regular outline on antenatal US. There are pitfalls
in the evaluation of the fetal structures with US, due to
maternal obesity, oligohydramniosis, or poor fetal
position [15, 16]. Whereas, MRI has been shown less
affected from these pitfalls [16, 17]. Fast scan time and
high resolution of MRI provide the application for fetal
imaging. Besides, MRI might provide significant addi-
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evaluation of the fetal brain. By accurate determination of
fetal anatomy, MRI can guide for optimizing neonatal
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MRI also demonstrates the exact location and extent of
the cysts as well as their relationship to brain. On MRI,
the arachnoid cysts are confused more often with the
epidermoid cyst; because both lesions have similar characteristics on T1 and T2 weighted images. Both of lesions
have no enhancement with gadolinium. Fluid attenuated
inversion recovery (FLAIR) and diffusion weighted
images could be used for differentiation of two entities.
FLAIR imaging demonstrates tissue contrast similar to
that of T2-weighted images; wheras, it shows no signal
arising from the cerebro-spinal fluid. FLAIR demonstrates suppressed signal intensity in arachnoid cysts
which contains cerebro-spinal fluid, but higher signal
intensity in epidermoid cyst. Primary arachnoid cysts are
developmental intracranial malformations which could
be encountered in the antenatal period. MRI might be a
useful imaging modality in diagnosis as well as in the
assessment of concomitant other abnormalities in the
antenatal period.
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