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Abstract

Background: Arachnoid cysts account for about 1% of all intracranial mass lesions. Intraparenchymal arachnoid
cysts are an uncommon entity. Only a few reports are available in adults with the intraparenchymal arachnoid cyst.

Case presentation: We present a 40-year-old lady with right-side progressive hemiparesis, and radiology revealed a
cystic mass located in the left posterior frontal area. She underwent craniotomy and excision of the cyst. In the
postoperative period, she recovered well. Immunohistochemistry stains confirm arachnoid cyst.

Conclusion: This was a case of a pure frontal arachnoid cyst with delayed clinical presentation without any
communication with sub-arachnoid space or ventricle.
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Background
Arachnoid cysts are seen in 4% of the population [1, 2].
Intracranial arachnoid cysts usually occur adjacent to
the arachnoidal cistern or cerebral fissures [3]. Primary
intraparenchymal location is rare for an arachnoid cyst.
We reported a primary intraparenchymal arachnoid cyst
located posterior part of frontal part devoid of commu-
nication with subarachnoid space or cerebral fissures in
an adult patient. Park et al. [4] described a 65-year-old
lady with intraparenchymal arachnoid cyst.

Case presentation
A 40-year-old female presented with dull aching, insidi-
ous onset, and progressively increasing headache for 2
years which was accompanied by progressive weakness
of right upper limb and lower limb with a facial devi-
ation toward the right side for 1 year. She also developed

slurring of speech for 3 months without any difficulty in
comprehension. Gradually, she became bedbound. Upon
clinical examination, she had spastic hemiparesis of the
right side. She had normal hemogram and ESR. Com-
puterized tomogram (CT) scan (head) showed hypo-
dense lesion in the left posterior frontal area with
minimal mass effect without contrast enhancement
(Fig. 2a). Contrast magnetic resonance imaging (MRI)
(Fig. 1a–f ) revealed a well-defined lesion in left posterior
frontal area, hypointense on T1W, hyper on T2W, not
enhancing on contrast. There was a thin rim of cortical
tissue between subarachnoid space and cyst wall. Size of
the lesion was 6 cm × 4 cm × 5 cm. She underwent left
frontoparietal craniotomy and total excision of the cystic
lesion. The cyst was entirely intraparenchymal without
communication with ventricle or cerebral subarachnoid
space. Wall of the cyst was yellowish, flimsy, and glisten-
ing. Histopathology of the mass revealed a cyst with deli-
cate fibro collagenous cyst wall lined by flat to low
cuboidal arachnoidal cells of single cell thickness [Fig. 2c]
which are positively stained with vimentin and epithelial
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membrane antigen (EMA) and are negative for glial fi-
brillary acidic protein (GFAP) [Fig. 2d–f]. These cells are
dispersed over a collagenous cyst wall and not a glial tis-
sue. These features confirm that the cyst is an arachnoid
cyst by nature and ruled out glioependymal cyst. She
was discharged with residual right-side hemiparesis.
After a 1-year follow-up, her condition improved, she
was able to do a daily activity, and headache subsided.

Discussion
Arachnoid cysts are benign congenital collections of
cerebrospinal fluid. Arachnoid cysts are two types: (1)
congenital cysts (true arachnoid cyst); (2) secondary
arachnoid cysts [5–7]. Secondary (acquired) arachnoid
cysts result from hemorrhage, trauma, and infection and
usually communicate with the subarachnoid space [5].
The common locations of arachnoid cysts are the sur-
face of the brain at the level of main brain fissures, such
as sylvian (49%), interhemispheric fissures (5%), cerebral
convexity (4%), vermis (9%), cerebellopontine angle
(11%), suprasellar and sella turcica (9%), and supracolli-
cular area (10%)1. Intraparenchymal location in an adult
is rare; only one case was reported in English literature
till now [4].
The genesis of arachnoid cyst is controversial, and it is

sporadic or familial. Different hypothesis are discussed
like (a) it arise due to agenesis of part of the brain, or (b)

due to minor aberration in the development of arach-
noid that leads to splitting or duplication of the mem-
brane (endomeninx) followed by collection of CSF (1),
or (c) defect in condensation of the mesenchyme or
from abnormalities of CSF flow [3, 8, 9]. Sylvian fissure
arachnoid cyst and suprasellar arachnoid cyst [10] devel-
oped due to the splitting of membrane followed by
one-way CSF flow (valve mechanism) due to vascular
pulsation from surrounding vessels (sylvian: MCA,
suprasellar: basilar) [5].
The cell of origin in primary intraparenchymal is still

unknown. It was extrapolated that it originates from cel-
lular remnants because of embryonic malformation as it
was seen in intramedullary arachnoid cysts [11]. Bayrakli
et al. [12] reported genetic linkage of the intracranial
arachnoid cyst and located chromosome 6q22.31-23.2.
Regarding cyst progression, three prevailing theories

exist: (1) active secretion of fluid by cells in the cyst wall,
(2) fluid influx due to an oncotic pressure gradient, and
(3) trapping of fluid by a valve mechanism [6, 9]. Con-
troversy exists about the content of cyst either CSF or
different from CSF. Berle et al. [13] reported in the
arachnoid cyst that Na-K-Cl co-transporter NKCC1 is
upregulated. Hence, fluid content is slightly differing
from normal CSF. Protein content is also high in cyst
fluid compared to CSF [14]. Helland et al. [8] also men-
tioned the increased expression of NKCC1 gene and

Fig. 1 a MRI (axial) T1W shows a hypointense cystic lesion at the left posterior frontal area. b MRI (axial) T2W shows lesion was hypertense. c MRI
(contrast) revealed no enhancement of the wall. d MRI (coronal) T2W shows no communication with lateral ventricle. e MRI T1W (coronal)
contrast shows solitary cystic lesion without communication with subarachnoid space. f MRI T1W (sagittal) contrast shows thin rim of cerebral
cortex between subarachnoid space and cyst wall
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suggested NKCC1 inhibitor for prevention of cyst
expansion.
However, in our case, there was no communication

seen with CSF space radiological image or during sur-
gery. So unlikely ball valve mechanism is responsible for
cyst expansion. Probably, the fluid influx is the mechan-
ism for cyst expansion as we have not done the NKCC1
expression.
The clinical manifestations of arachnoid cysts are vari-

able and depend on location [2]. They cause neurological
deficit through expansion that can compress normal
neural tissue and obstruct cerebrospinal fluid flow. The
most common presenting symptoms and signs are those
of raised intracranial pressure, craniomegaly, and devel-
opmental delay in children [9]. Hydrocephalus has been
estimated to be present in 30–60% of patients with
arachnoid cysts. In our case, the patient presented with
features of the intrinsic mass lesion with compression of
surrounding brain parenchyma at the age of 40 years

with 2 years symptoms. Park et al. [4] reported a
65-year-old lady presented at 65 years of age with a
headache. Computerized tomography (CT) with contrast
studies, magnetic resonance imaging (MRI), radioisotope
scintigraphy, and cine phase-contrast MRI imaging are
the different tools of investigation for arachnoid cyst
[15] to diagnose the cyst and differentiate from other
primary intraparenchymal cyst and look for communica-
tion with CSF space. Radiologically, we considered epen-
dymal cyst, neuroenteric cyst, and dermoid/epidermoid
as a differential diagnosis in our case.
Management options of arachnoid cysts are craniot-

omy with resection of the cyst walls, a shunting proced-
ure, stereotactic aspiration or fenestration of the cyst
cavity, and neuroendoscopic fenestration [1, 3, 9]. Park
et al. [4] reported craniotomy and excision of cyst wall,
and 6 months follow-up showed no recurrence.
El-Ghandour et al. [16] reported a series of endoscopic
management of intraparenchymal arachnoid cyst in

Fig. 2 a Preoperative CT head (axial) shows hypodense lesion at the left posterior frontal area. b Post-op CT (axial) head shows excision of the
cyst. c Histopathology revealed fibro collagenous cyst wall lined by flat to low cuboidal arachnoidal cells of single cell thickness suggestive of an
arachnoid cyst. d Positive for vimentin. e Positive with epithelial membrane antigen (EMA) stain. f Slide was negative for glial fibrillary acidic
protein (GFAP)
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children. In our case, we managed with craniotomy and
complete excision of the cyst. No communication was
seen with ventricle or subarachnoid CSF space. However,
for another parenchymal cyst like an ependymal/neu-
roenteric cyst, the chance of recurrence is high if not re-
moved completely.

Conclusion
The primary intraparenchymal arachnoid cyst is to be
considered as a differential of the intraparenchymal cys-
tic lesion in adult population. The prognosis is favorable
after complete surgical excision.
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