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a b s t r a c t 

Arachnoid cysts are benign masses that represent a relatively small percentage of intracra- 

nial lesions. Spontaneous rupture of an arachnoid cyst resulting in a subdural hygroma is a 

very rare event. We report a case of a pediatric patient with a history of an arachnoid cyst 

and chronic headaches presenting with bilateral papilledema, worsening headaches, and 

no history of head trauma. Magnetic resonance imaging of the brain revealed an extra-axial 

cystic lesion in the right middle cranial fossa, similar to an arachnoid cyst seen on previous 

imaging. A new right subdural collection similar to the cerebral spinal fluid signal causing 

mass effect on brain parenchyma was determined to represent a subdural hygroma. Cran- 

iotomy was performed to evacuate the subdural hygroma as well as cyst fenestration. We 

report this case to emphasize the importance of considering spontaneous rupture of an 

arachnoid cyst as a differential diagnosis despite absence of head trauma. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

An arachnoid cyst is a benign lesion composed of cerebral
spinal fluid (CSF) that develops within the arachnoid mem-
brane. Approximately 1% of all intracranial space-occupying
masses are arachnoids cysts. They are often left-sided in the
middle cranial fossa and affect males more frequently than
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females [1 ,2] . Development of a subdural hematoma, intracys-
tic hemorrhage, or subdural hygroma is a rare complication
that can sometimes occur following head trauma [1 ,3 ,4] . Even
rarer, a subdural hygroma can occur spontaneously with no
history of trauma to the head [5] . We report a case of a fe-
male pediatric patient developing a spontaneous rupture of
an arachnoid cyst in the right middle cranial fossa resulting
in a subdural hygroma. 
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Fig. 1 – (a, b): Axial CT images at 8 months of age. An arachnoid cyst is seen along the right anterior temporal lobe (black 

arrow). The sulci, fissures, and cisterna are unremarkable. The ventricular system demonstrates no dilatation, distortion, or 
displacement. There is no displacement of the midline structures. No subdural collections are present in this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case 

An 11-year-old girl, with a history of an arachnoid cyst and
chronic headaches, presented to the Emergency Department
(ED) after being evaluated by her ophthalmologist due to con-
cerns for increased intracranial pressure. The patient began
developing chronic headaches between the ages of 5-7. The
headaches had been progressively worsening for 2 months
prior to her ED visit, localizing to the right frontal and parietal
area with radiation down into the neck and arm. Addition-
ally, she had been having photophobia as well as sensitivity
to noises and smells. There was no history of recent traumas
or inciting factors. Of note, at 8 months old, the patient had a
computed tomography (CT) scan for macrocephaly, revealing
a right anterior temporal arachnoid cyst with no evidence of
rupture or displacement of midline structures ( Fig. 1 ). The pa-
tient had multiple hospitalizations related to her headaches
leading up to her ED visit. However, she was told it was due
to migraines, treated conservatively, and sent home. The pa-
tient was found to have bilateral papilledema and vision loss
in her lower eye fields during an ophthalmology visit, result-
ing in her being sent to the ED. An magnetic resonance (MR)
imaging of the brain revealed an extra-axial cystic lesion in
the right middle cranial fossa following the CSF signal on all
sequences, measuring approximately 4.6 × 3.6 × 3.3 cm (AP,
TV, CC), grossly similar to the right middle cranial fossa arach-
noid cyst seen on prior CT of the head. The presence of a new
right subdural collection follows CSF signal on all sequences
measures approximately 10 mm in maximal thickness, repre-
senting a subdural hygroma, causing mass effect on the un-
derlying brain parenchyma with 7-mm leftward midline shift
( Fig. 2 ). In the setting of no given history of trauma, it was de-
termined these findings were likely to be due to spontaneous
arachnoid cyst rupture resulting in right convexity subdural
hygroma with resultant elevated intracranial pressure as ev-
idenced by ophthalmologic exam. The patient underwent a
craniotomy performed to evacuate the subdural hygroma and
fenestration of the arachnoid cyst. The patient tolerated the
procedure well. 

Discussion 

Arachnoid cysts are composed of an accumulation of CSF
in between the layers of the arachnoid membrane [3 ,4] . Due
to the increase in usage of cross-sectional diagnostic imag-
ing in recent years, most arachnoid cysts are found inciden-
tally [1 ,3 ,6] . Patients are often asymptomatic with the cyst re-
maining stable [2 ,7] . In some instances, the mass may resolve
without any treatment [4] . Arachnoid cysts can become symp-
tomatic in cases where they enlarge in size or rupture result-
ing in a subdural hygroma, subdural hematoma, or intracystic
hemorrhage [7] . The most common presenting symptom as-
sociated with arachnoid cysts is headache [1] . 

Trauma to the head can cause an arachnoid cyst to rupture.
However, the spontaneous rupture of an arachnoid cyst is a
rare occurrence [7] . A literature review by Balestrino et al [7] re-
vealed 57 cases of spontaneous rupture of an arachnoid cyst
found in the literature with an additional 17 pediatric cases
of spontaneously ruptured arachnoid cysts treated surgically
was reported by the authors in their case series. Of the 57 cases
in the literature review, a minority of the reported cases re-
sulted in specifically a subdural hygroma. However, the mean
age of the 57 cases was also higher than that of the 17 pedi-
atric cases reported. Interestingly, of the 17 cases in the case
series, most ruptured arachnoid cysts resulted in a subdural
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Fig. 2 – (a-c): Axial (a) T2 MR image of an extra-axial cystic lesion in 11-year-old, in the right middle cranial fossa following 
CSF signal (black arrow). Axial (b) T2 MR image of the subdural hygroma measuring 10 mm in maximal thickness seen 

along the entire right cerebral convexity (red arrows) causing mass on the underlying brain parenchyma and causing 
approximately 7-mm leftward midline shift. Coronal (c) T2 MR image showing communication between the right arachnoid 

cyst and the right cerebral convexity subdural hygroma (yellow arrow). (Color version of figure is available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

hygroma. This literature review and case series highlight the
rarity of this pathology. 

Subdural hygromas resulting from an arachnoid cyst rup-
ture are thought to result from a tear of the cyst membrane
through trauma, manipulation, or spontaneously. It is possible
that unreported head trauma could also be the cause of this
event. Others believe cyst rupture leading to a hygroma can be
explained by to a focal increase in intracranial pressure from
Valsalva maneuvers [8] . 

The most common sign of arachnoid cyst rupture on imag-
ing is a collection in the subdural space [7] . In our case, an
extra-axial cystic lesion was identified and followed the CSF
signal on all MR sequences, similar to the arachnoid cyst seen
on previous CT imaging. The new subdural collection also fol-
lowed the CSF signal on all MR sequences. Given the absence
of a history of head trauma and imaging results, it was de-
duced that these findings likely represented a spontaneous
rupture of an arachnoid cyst resulting in a subdural hygroma.

Due to the infrequency of this phenomenon, the timing
as well as the type of appropriate treatment to manage this
pathology remains controversial. Some treatments that have
been suggested include craniotomy or burr holes to drain sub-
dural fluid, fenestration of the cyst, and shunting of cerebral
spinal fluid [4 ,7] . Conservative management with steroids or
acetazolamide has also been reported [7 ,9] . In our case, the
subdural hygroma was causing midline shift of structures as
well as symptoms of increased intracranial pressure necessi-
tating a craniotomy and cyst fenestration. 

Conclusion 

This case illustrates the importance of recognizing the
possibility of a spontaneous rupture of an arachnoid cyst.
Previously diagnosed arachnoid cyst in conjunction with
clinical presentation, despite the absence of head trauma,
should prompt consideration of this phenomenon as a dif-
ferential diagnosis. Although a rare occurrence, the inclusion
of this differential can prevent misdiagnosis and facilitate
efficient evaluation. 
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