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Abstract

Background Arachnoid cysts (ACs) account for about 1% of all intracranial mass lesions. The Sylvian fissure

is the most common site of ACs which are usually asymptomatic. Traumatic rupture of arachnoid cysts complicated
with subdural hygroma is a relatively rare entity in adults especially in females. There is no consensus on their man-
agement and each case could add to previous experiences leading to more uniform therapeutic measurements. This
case encompasses a combination of watchful strategy, limited surgery and ultimately successful cyst fenestration
which highlights a good outcome without complications by adopting a stepwise procedure.

Case presentation Here, the case of a 51-year-old Persian woman being presented with a 2-month history of a local-
ized headache which had begun 4 days after a minor head trauma. Early brain computed tomography (CT) obtained
in another center at 4th day of post-injury which misinterpreted as an old infarct. Repeated CT in our center revealed
a large AC of Sylvian fissure complicated with subdural hygroma. Initially a conservative management pursued

but due to worsening of the symptoms, a burr-hole craniotomy performed for hygroma evacuation that subsequently
followed by cyst fenestration about 1-month later.

Conclusion Previous awareness about radiographic characteristics of ACs as well as employing appropriate imag-
ing modality are necessary for correct and timely diagnosis of symptomatic patients after minor head trauma
because incidentally found ACs might be the underpinning causes of symptoms. Also, following a multistage thera-
peutic process along with the involvement of patients in decision-making are of paramount importance.
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Introduction 2]. ACs are seen in about 4% of population and account

Arachnoid cysts (ACs) are benign collections of cerebro-
spinal fluid (CSF) in the arachnoid membranes which
occur most often in the middle cranial fossa followed by
the posterior fossa, convexity and suprasellar region [1,
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for 1% of all intracranial masses [1, 3]. Most ACs are con-
genital (primary) in origin but a minority are secondary
to head trauma, neoplasms, leptomeningitis and surgery
[1] Ventriculomegaly or hydrocephalus is seen in many
patients with interhemispheric ACs and is closely related
to brain ventricular abnormalities rather than the mass
effect only but is rarely encountered in the middle fossa
ACs [28]. Corpus callosum agenesis is common among
the intracranial abnormalities associated with ACs [29].
The majority of ACs are clinically asymptomatic but
rarely, traumatic or spontaneous rupture of ACs might
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occur with cysts larger than 5 cm are more susceptible [4,
5]. Moreover, middle cranial fossa cysts are more likely
to undergo traumatic subdural hematoma or hygroma
and the risk of their rupture is twofold higher than the
other ACs [2, 7]. Tearing of these cysts may present with
headache, seizure and rarely hemiparesis [3]. CT imag-
ing is often sufficient for diagnosis of ACs which show
a Hounsfield attenuation values range from 10 to 20
(hypodense) [27].

This case describes a middle-aged woman with a
2-month history of progressive headache after a minor
head trauma with a Galassi type II Sylvian fissure AC
complicated with hygroma. Being in her midlife, female
gender, family history of subependymoma in her nephew,
initial misdiagnosis as an old infarct despite the lack of
apparent motor deficits, obvious thinning of the ipsilat-
eral temporal bone in the areas without direct contact
with the cyst, no hemorrhagic transformation despite of
long duration of hygroma as well as radiologically appar-
ent outer membrane of the cyst demarcating subarach-
noid and subdural spaces with a wide opening to the
subdural space all are featured characteristics of this case.

Case report

A 51-year-old woman presented to our center with a
2-month history of progressive localized headache which
had been developed 4 days after a minor head trauma to
the left temporal area. Initial brain CT scan which per-
formed in another center revealed a large hypodensity at
the left middle fossa that attributed mistakenly by treat-
ing neurologist to an old middle cerebral artery infarc-
tion despite the absence of significant motor deficits
on index visit (Fig. 1). The patient was treated with ibu-
profen 400 mg twice daily, without any response. Seven
weeks later, the patient visited in our center because of
the worsening of the headache and emerging new symp-
toms including morning nausea and vomiting. There was
no history of previous neurological illness. She did not
use illicit drugs or alcohol. The family history included
rheumatoid arthritis (RA) in her smaller sister. On exam-
ination, the patient was conscious and oriented to time,
location and person. Pupils were normal size and reac-
tive and other cranial nerves were intact. An upward left
Babinski reflex test was seen. Based on the history and
examinations, raised intracranial pressure was suspected
and a repeat brain CT scan showed reduced size of the
initial lesion which linked to a large left frontotemporo-
parietal subdural collection isodense to CSF without sig-
nificant midline shift consistent with an AC complicated
with subdural hygroma (Fig. 2). Because of the patient’s
preference, a conservative management pursued. Three
weeks later, headache intensified with superimposed
diplopia. Magnetic resonance imaging (MRI) revealed a
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Fig. 1 Initial unenhanced CT scan of the head which obtained
because of the headache onset at the 4th day after minor

head trauma to the left temporal bone. Axial view shows

a rectangular-shaped lesion of cerebrospinal fluid density (Hounsfield
unit, +8) filling the middle cranial fossa just at the anatomic site

of Sylvian fissure consistent with Galassi type Il arachnoid cyst
(asterisk).A small subdural collection at the left frontal region
connecting to the cyst is also evident (orange arrow). Moreover,
thinning of the ipsilateral temporal bone was seen (yellow-filled
arrows)

Fig.2 Non-contrast brain CT scan performed in our center
because of the headache exacerbation 7 weeks after trauma.

The arachnoid cyst reduced in size (asterisk) extending to a left
frontotemporoparietal subdural collection isodense to cerebrospinal
fluid suggestive of rupturing of the cyst into the subdural space
complicated with hygroma (yellow arrows)

large AC whose outer membrane ruptured into the sub-
dural space leading to a large left subdural effusion and
severe midline shift (Fig. 3). The patient underwent a
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Fig. 3 MRI of the brain requested 10 weeks post-injury because of the headache aggravation superimposed by diplopia. A Coronal T2-weighted
MRI revealed a large arachnoid cyst in the left middle cranial fossa containing fluid of CSF intensity (brown asterisk) extending to subdural
space(black asterisks). The membrane separating arachnoid cyst and the subdural hygroma is clearly obvious (yellow-filled arrows in the main image
and inset). Note: For better delineation of the upper part of the cyst membrane, the inset has been artificially inverse-colored. B Axial T2-weighted
image revealed a large left frontotemporoparietal subdural hygroma leading to severe midline shift and nearly complete effacement of left lateral
ventricle C Axial T2-weighted image showing the rectangular arachnoid cyst at the middle fossa corresponding to Galassi type Il arachnoid cyst

burr-hole craniotomy for evacuation of the hygroma. The
symptoms decreased but not completely resolved. Post-
operation CT scan revealed markedly reduced volume
of subdural hygroma but the cyst remained unchanged
probably due to communication with underlying suba-
rachnoid space. However, during surgery a slit-valve
or tunnel-shaped canal was not seen grossly (Fig. 4).
Hence, a repeat surgery was scheduled for 1-month later
in which the cyst adjoined to the underlying arachnoid
space with multiple fenestrations with complete reso-
lution of the symptoms. The brain CT scan obtained

immediately after surgery did not show a significant
reduction in the cyst size. However, long-term imag-
ing follow-up was planned for better evaluation of the
changes in cyst morphology.

Discussion

ACs are leptomeningeal-lined CSEF-filled sacs charac-
terized by hyperplastic arachnoid cells, increased col-
lagen and the lack of normal spider-like trabeculations.
ACs mechanism of formation is not fully understood but
the leading theory supposes that they classically result

Fig. 4 Unenhanced computed tomography of the brain obtained immediately postoperation. A Axial view shows that the size of the left subdural
hygroma markedly decreased. The site of burr-hole craniotomy could be seen. B axial view demonstrating that the size of cyst did not significantly

reduced compared to the preoperative MRI.
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from developmental splitting of bilayer arachnoid mem-
brane with subsequent intra-arachnoid space expan-
sion due to a ball-valve mechanism [12, 14]. While most
cases are considered idiopathic or congenital, Mende-
lian inheritance of ACs in some instances such as muco-
polysaccharidoses and acrocallosal syndromes has been
reported. Additionally, familial clustering, sidedness and
gender predominance all argue in favor of an underlying
genetic mechanism with about 20% of ACs are attributa-
ble to genetic variants [8, 12, 14, 15]. ACs are well associ-
ated with some disorders such as glutaric aciduria type 1
and Sjogren syndrome [29]. Also, an association between
meningiomas and middle fossa ACs has been reported.
By considering the specificity of the location of two dis-
orders, local alterations such as localized release of bone
growth factors, e.g., IGF-1,IGF-2 and PDGF which all
are involved in the bone formation have been supposed
further supporting the idea of an underlying neurode-
velopmental process leading to both bone remodeling
and cyst formation as in our case [29]. Sylvian arachnoid
cysts (SACs) are the most common type of ACs in adult
and pediatric patients with a marked tendency to occur
in men and on the left side which are also the most sus-
ceptible types to be ruptured with a cumulative risk of
up to 20% of subdural hematoma [2, 7]. In a recent study
carried out by Dirik, et.al (2023), it has been shown that
up to 25% of pediatric patients who were diagnosed with
primary ACs by MRI, being suffered mental retardation
suggesting a maldevelopmental process [13]. Middle cra-
nial fossa cysts could result in thinning and scalloping of
the overlying bone even in Galassi type I cysts regard-
less of their size as well as proptosis because of tempo-
ral bone remodeling [19, 20]. They are classified into
three types according to Galassi classification. Galassi
type 1 cyst is small semicircular cyst confined to the
anterior part of temporal fossa showing free communica-
tion with the subarachnoid space; type 2 is medium-sized
quadrangular cyst with slow connection to the subarach-
noid space; and type 3 is large oval cyst with mass effect
and midline shift usually without cisternal connection
[3, 9, 19]. Middle fossa ACs are generally asymptomatic
but rarely might undergo spontaneous enlargement or
disappearance as well as traumatic rupture leading to
subdural hematoma or hygroma most often occurring
in Galassi type II and III cysts [3, 6]. The growth rates
of ACs in adults are around 2-3% increase in size which
are often lower than pediatric population [26].The most
common symptoms of middle fossa ACs is headache [13].
Interestingly, all reported cases of cyst rupture leading to
subdural hygroma have been reported in the context of
mild head injury and the vast majority of complications
have been occurred in the middle cranial fossa cysts.
Probable explanations for these observations, may be
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disappearance of the cysts after severe trauma or death
owing to trauma severity itself, malignant complications
such as severe subdural or intracystic hemorrhage mask-
ing the previous hygroma as well as overlooking the cysts
in the setting of multiple injuries. The mechanism of rup-
ture is not known but the compression of SAC against
the ipsilateral sphenoid wing or a direct injury to it via
thinned temporal bone have been suggested. Hygroma
is thought to originate from the disruption of the cyst
wall with subsequent CSF leakage into the subdural
space. Some authors suggested that the cyst rupture
first results in the hygroma formation leading to disrup-
tion of the bridging veins and small bleedings which in
turn, causes the chronic subdural hematoma. This would
explain more prevalent subdural hematomas in adult
patients compared to children because the child become
symptomatic earlier due to their brain trophic changes
[7]. There are much debates regarding the best treat-
ment strategy for ACs in pediatric and adults. Treatment
options of asymptomatic patients are controversial but
for symptomatic cysts, the treatment modalities include
expectant management, cyst shunting and microsurgical
or endoscopic fenestration [2]. The surgical approach is
determined by the location of the cyst as well as the pres-
ence or absence of involvement of the adjacent structures
[16]. In terms of endoscopy, the best outcomes have been
achieved with suprasellar cysts. But, regarding the middle
fossa cysts, endoscopic approach remains controversial
with some authors prefer microsurgery over endoscopy
in this area [17]. Samuel et.al in their study found that
endoscopic and microsurgical approaches result in com-
parable clinical and radiological outcomes. They showed
that shunting was associated with a greater reduction in
the cyst volume than other surgical techniques whereas
endoscopic fenestration led to a shorter length of admis-
sion. In subgroup analysis they detected no significant
difference in percentage cyst volume reduction between
endoscopic and open surgery (30% vs. 26%). Moreover,
the study revealed that the therapeutic benefits of cyst
volume reduction depend more on the location of the
cyst rather than the absolute volume reduction with the
best outcomes in midline and posterior fossa cysts [18].
This finding may explain successful conservative man-
agement of otherwise asymptomatic ACs of middle fossa
which complicated with subdural hygroma or hematoma.
For example, Maher et.al reported a case series of eight
pediatric patients presented with subdural hygroma
leading to symptomatic presentation in otherwise
asymptomatic ACs. Seven out of eight patient managed
nonsurgically and the authors suggested that the deci-
sion to surgically treat symptomatic hygromas associated
with previously asymptomatic arachnoid cysts should
be made carefully and only after taking into account the
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benign natural course of this condition [10]. Also, Parsch,
et.al reported a good outcome with drainage of the sub-
dural fluid or craniotomy in 13 cases and conservative
treatment in two cases and concluded that performing
cyst diversion or fenestration at the time of drainage of
a hematoma or hygroma in previously asymptomatic
arachnoid cysts is not necessary for all patients. [11].
Matthew, et.al reported uneventful conservative manage-
ment of a previously healthy 14-month old male who was
diagnosed with a large left AC complicated with a large
subdural hygroma and significant midline shift [21].

Beside, we found only two case reports in the literature
regarding the concurrent existence of RA and AC in the
same patient. The first case was a 34-year-old woman
with a long history of RA who had developed a severe
headache 10 days prior to presentation and brain CT
scan revealed a huge left middle fossa AC [22]. The sec-
ond one, was a 40-year-old male who was diagnosed with
Rhupus that in work-up for his headache, a large sym-
metric arachnoid cyst of the posterior fossa along with a
hypoplastic right transverse sinus had been detected [23].
It is not definitely known whether simultaneous occur-
rence of RA and AC in these two rare cases is incidental
thereby indicating the congenital origin of the ACs or is
the result of leptomeningeal or brain tissue inflamma-
tion leading to secondary arachnoid cysts. However, by
considering the location, sidedness and size of ACs, the
hypoplastic transverse sinus in one patient, as well as the
lack of clinical evidence of CNS involvement, it seems
that the ACs in these two patients were more probably
developmental in origin. Whether there is a common
genetic susceptibility for RA and AC formation remains
to be further elucidated. Our patient’s smaller sister being
suffering from RA might favor a familial clustering for
two disorders.

There are some clinical pearls regarding the presented
case. First, the rupture of the cyst into the subdural
space after minor head trauma is justified by the thin-
ning of the ipsilateral temporal bone thereby facilitating
energy transfer to the inferior structures. Surprisingly,
initial brain CT scan showed that the cyst primarily has
not been juxtaposed with the thinned area of the tem-
poral bone. This finding could not fully explain the bone
remodeling through direct mass effect by cyst itself,
rather raises the possibility of a shared neurodevelop-
mental abnormality in the same side. As a result, the
thinned and remodeled temporal bone might be more
compliant to the sudden raise in intracranial pressure
thereby preventing more acute severe symptoms need-
ing urgent measures. Second, the absence of hemorrhagic
transformation in such a large cyst despite of the passage
of about 3 months from the incident trauma, demon-
strates that the chronicity of hygroma is not sufficient for
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hemorrhagic conversion in adults and that other addi-
tional factors such as the rate of expansion and venous
compliance may play more important role. Moreover,
wide opening of the outer membrane of the cyst into
the subdural space might decrease the pressure gradi-
ent between subarachnoid and subdural space thereby
preventing bleeding via reduced shear stress imposed on
bridging veins. In addition, despite the lack of a signifi-
cant reduction in the size of the cyst immediately after
surgery, the patient’s symptoms completely resolved
after hygroma evacuation without any recurrence after
3-month follow-up. This finding is concordant with the
Hall, et.al study that proposed volume reduction effects
are more prominent in the midline and posterior fossa
ACs suggesting a constraining effect imposed by dura
matter on the brain tissue which quickly removes by
draining even small volumes similar to the cardiac tam-
ponade. This finding may clarify the good outcomes
which have been reported by some authors using the
expectant management of otherwise asymptomatic ACs
complicated with subdural hygroma despite incom-
plete disappearance of the cysts. More importantly,
after detailed investigation, it had been revealed that
her nephew (the son of her smaller sister) has been suf-
fering a chronic headache with a small well-demarcated
right lateral intraventricular mass most consistent with
subependymoma in the brain MRI Interestingly in the
5th edition (2021) of the world health organization clas-
sification of central nervous system tumours, a sporadic
case of subependymoma with germ-line mutation in the
protein tyrosine phosphatase nonreceptor-type 11 gene
(PTPN11) in a patient with Noonan syndrome (OMIM
163950) has been reported. Surprisingly, Kundishora,
et.al (2023) in their multiomic analysis classified the
gene PTPNI11 as an AC high-confidence risk gene which
had>2 damaging de novo variants (DNVs). [12, 24].
PTPN11 encodes the nonreceptor protein tyrosine phos-
phatase which is a signaling protein involved in the pro-
cess of cell growth and differentiation. This gene has been
associated with a variety of human cancers but to date
only one case of subependymoma has been reported in
association with its mutation [25]. In our opinion, con-
sidering the existence of AC and subependymoma in
two close-related members of a family in the context of
the recent discovery of a common genetic susceptibility
locus for both disorders is the most innovative aspect of
our case that might not be coincidental and merits fur-
ther assessment.

Conclusions

ACs are most commonly discovered as incidental find-
ings during neuroimaging for another reason. There is
much discrepancy about the ideal management of either
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symptomatic or asymptomatic cases. The arachnoid cysts
have a heterogeneous clinical course which further com-
plicates decision-making. Therapeutic options include
watchful waiting strategy, microsurgical or endoscopic
fenestration and shunting. However, the best approach
largely depends on the symptoms that would be really
attributable to the cysts, the size and anatomical location
of them, the patient’s preferences, the presence of com-
plications related to the cyst rupture (intracystic hem-
orrhage, subdural hematoma or hygroma) and both the
surgeon and institutional experiences. Traumatic rupture
of ACs complicated with subdural hygroma is a relatively
rare condition especially in adult females. Traditionally,
these patients had been recommended surgery, however
some recent reports oppose to this routine strategy. So,
disagreement is more pronounced regarding the man-
agement of these subgroup due to lack of systemic and
controlled studies and relative rarity of cases. Until con-
ducting prospective long-term controlled trials and
emerging well-organized protocols, the management
of these patients should be performed on an individual-
ized basis. A recent interesting study published by Nature
Medicine (2023) might add new insights into the man-
agement of ACs. The authors of the study found that
about 20% of cases of ACs are attributable to DNVs indi-
cating genomic variants as an independent overlooked
contributors to the ACs pathogenesis. This discovery
has some important implications. First, seven out of the
genes harbored DNVs, are essential in brain development
via transcriptional or epigenomic regulatory role demon-
strating that some ACs may represent an anatomic corre-
lates of an underlying disorder in the brain development.
Second, these findings may explain the unsuccessful
outcomes after surgery of the middle fossa ACs aimed
to treat seizure, psychiatric symptoms and language
or motor delay which initially had been attributed to
the mass effect of cyst itself whereas might be due to co-
existence of a neurodevelopmental sequel . The authors
concluded that the discovery of DN'Vs would increase the
threshold for surgery in this population in the future [12].
So, the decision for surgical management of the middle
fossa ACs should be made more cautiously.

Finally, we think that raising the suspicion for any pos-
sible connection between ACs and other genetic condi-
tions such as benign brain tumors (e.g., subependymoma)
and connective tissue disorders as well as addressing
the unmet need for familial screening of ACs and their
related anomalies, are the most important goals of this
case report.

Abbreviations
ACs Arachnoid cysts
SACs Sylvian arachnoid cysts
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CSF Cerebrospinal fluid

(@) Computed tomography

PTPN11 Protein tyrosine phosphatase nonreceptor- type 11
DNVs Damaging de novo variants

IGF-1,2 Insulin growth factor1, 2

PDGF Platelet-derived growth factor

RA Rheumatoid arthritis

MRI Magnetic resonance imaging

Acknowledgements
We would like to appreciate the kind personnel of the Emdad Hospital of
Sabzevar for their sincere supports.

Author contributions

All images prepared by authors equally and the corresponding author wrote
the whole manuscript and the authors finally read and approved the final
manuscript.

Funding
The authors have not received any funding for this article.

Availability of data and materials
All required data provided in the manuscript.

Declarations

Ethic approval and consent to participate
Not applicable.

Consent for publication
Written informed consent for publication was obtained from the patient.

Competing interests
The authors declare that they have no competing interests.

Received: 20 February 2023 Accepted: 7 April 2023
Published online: 23 October 2023

References

1. Konar S, Rao KVLN, Nandeesh BN, et al. Delayed presentation of primary
parenchymal arachnoid cyst in adult population: a rare location of a com-
mon cyst—case report and review of the literature. Egypt J Neurosurg.
2019;34:16.

2. Slaviero F, Frighetto L, Junior NDA, et al. middle cranial fossa arach-
noid cysts complicated with subdural collections. Argq Neuropsiquiatr.
2008;66(4):913-5.

3. CincuR, Agrawal A, Eiras J. Intracranial arachnoid cysts: current concepts
and treatment alternatives. Clin Neurol Neurosurg. 2007;109:837-43.

4. Redakci D. Conservative management of a ruptured Galassi Ill middle
fossa arachnoid cyst. Cesk Slov Neurol Neurochir. 2019;82/115(6):695-6.

5. Donaldson JW, Edwards-Brown M, Luerssen TG. Arachnoid cyst rupture
with concurrent subdural hygroma. Pediatr Neurosurg. 2000;32:137-9.

6. Halani SH, Safain MG, Heilman CB. Arachnoid cyst slit valves: the
mechanism for arachnoid cyst enlargement. J Neurosurg Pediatrics.
2013;12(62-66):2013.

7. Massimi L, Bianchi F, Benato A, et al. Ruptured Sylvian arachnoid cysts: an
update on a real problem. Child’s Nervous Syst. 2022. https://doi.org/10.
1007/500381-022-05685-3.

8. Pradilla G, Jallo G. Arachnoid cysts: case series and review of the literature.
Neurosurg Focus. 2007,22(2):E7.

9. Hamidi MF, Hamidi H. Ruptured middle cranial fossa arachnoid cysts after
minor trauma in adolescent boys presenting with subdural hygroma: two
case reports. ] Med Case Rep. 2021;15:511.

10. Maher CO, Garton HJL, Al-Holou WN, et al. Management of subdural
hygromas associated with arachnoid cysts. J Neurosurg Pediatr.
2013;12(5):434-43.


https://doi.org/10.1007/s00381-022-05685-3
https://doi.org/10.1007/s00381-022-05685-3

Sabooniha and Baghershahi Egyptian Journal of Neurosurgery

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

(2023) 38:42

. Cathrin P, Jirgen K, Erich H, et al. Arachnoid cysts associated with sub-

dural hematomas and hygromas: analysis of 16 cases, long-term follow-
up, and review of the literature. Neurosurgery. 1997;40(3):483-90.
Kundishora AJ, Allington G, McGee S, et al. Multiomic analyses implicate a
neurodevelopmental program in the pathogenesis of cerebral arachnoid
cysts. Nat Med. 2023. https://doi.org/10.1038/541591-023-02238-2.

Dirik MA, Sanlidag B. Intracranial cysts: incidental or neurodevelop-
mental? Childs Nerv Syst. 2023;39:775-80. https://doi.org/10.1007/
s00381-022-05724-z.

Qureshi HM, Mekbib KY, Allington G, et al. Familial and syndromic forms
of arachnoid cyst implicate genetic factors in disease pathogenesis.
Cereb Cortex. 2023;33(6):3012-25. https://doi.org/10.1093/cercor/bhac2
57.

Qin X,Wang Y, Xu S, Hong X. Familial arachnoid cysts: a review of 35
families. Childs Nerv Syst. 2019;35(4):607-12. https://doi.org/10.1007/
500381-019-04060-z.

White ML, M Das J. Arachnoid Cysts (2022). In: StatPearls [Internet]. Treas-
ure Island (FL): StatPearls Publishing. 2023.

Mustansir F, Bashir S, Darbar A. Management of arachnoid cysts: a com-
prehensive review. Cureus. 2018;10(4):e2458. https://doi.org/10.7759/
cureus.2458.

Hall S, Smedley A, Rae S, Mathad N, et al. Clinical and radiological out-
comes following surgical treatment for intra-cranial arachnoid cysts. Clin
Neurol Neurosurg. 2019;177:42-6.

Sahap SK, Unal S, Fitoz S. The unique features of middle cranial fossa and
Sylvian fissure arachnoid cysts in children: MRI evaluation. Childs Nerv
Syst. 2023;39:79-85. https://doi.org/10.1007/500381-022-05712-3.

Adin ME, Yildiz MS, Deniz MA, et al. Arachnoid cysts with spontaneous
itracystic hemorrhage and associated subdural hematoma: report of
management and follow-up of 2 cases. Radiol Case Rep. 2017;13(2):516—
21. https://doi.org/10.1016/j.radcr.2017.12.006.

Hagan MJ, Volpe JK. Subdural hygroma: a rare complication of a common
brain malformation. Rhode Island Med J. 2021;104(5):40-3.

Nanke Y, Kotake S, Iseki H, et al. A huge congenital arachnoid cystin a
rheumatoid arthritis patient. Mod Rheumatol. 2003;13(1):95. https://doi.
0rg/10.3109/5101650300016.

Nizami MF, Sharma CB, Guria RT, et al. A rare case of Rhupus syndrome
with Hashimoto's thyroiditis, associated adverse effect of drugs and
incidental findings. J Fam Med Prim Care. 2019;8(9):3048-50. https://doi.
0rg/10.4103/jfmpcjfmpc_568_19.

Louis DN, Perry A, Wesseling P, et al. The 2021 WHO classification

of tumors of the central nervous system: a summary. Neuro Oncol.
2021;23(8):1231-51. https://doi.org/10.1093/neuonc/noab106.
Boonyawat B, Charoenpitakchai M, Suwanpakdee P. A first case report of
subependymoma. Case Rep Neurol Med. 2019. https://doi.org/10.1155/
2019/6091059.

Braley AE, Hall WA. Natural history of arachnoid cysts. In: Turgut M, Akhad-
dar A, Turgut AT, Hall WA, editors. Arachnoid cysts. Cham: Springer; 2023.
https://doi.org/10.1007/978-3-031-22701-1_9.

Demir Pi, Bilge AC, Turgut AT. Radiological evaluation of arachnoid cysts.
In: Turgut M, Akhaddar A, Turgut AT, Hall WA, editors. Arachnoid cysts.
Cham: Springer; 2023. https://doi.org/10.1007/978-3-031-22701-1_14.
Syrmos N, Giannouli V, Kottas S, Turgut M. Arachnoid cysts associated
with hydrocephalus. In: Turgut M, Akhaddar A, Turgut AT, Hall WA, editors.

Page 7 of 7

Arachnoid cysts. Cham: Springer; 2023. https://doi.org/10.1007/978-3-
031-22701-1_19.

Randeni A, Colvin S, Krishnamurthy S. Genetics of arachnoid cysts. In:
Turgut M, Akhaddar A, Turgut AT, Hall WA, editors. Arachnoid cysts. Cham:

Springer; 2023. https://doi.org/10.1007/978-3-031-22701-1_8.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1038/s41591-023-02238-2
https://doi.org/10.1007/s00381-022-05724-z
https://doi.org/10.1007/s00381-022-05724-z
https://doi.org/10.1093/cercor/bhac257
https://doi.org/10.1093/cercor/bhac257
https://doi.org/10.1007/s00381-019-04060-z
https://doi.org/10.1007/s00381-019-04060-z
https://doi.org/10.7759/cureus.2458
https://doi.org/10.7759/cureus.2458
https://doi.org/10.1007/s00381-022-05712-3
https://doi.org/10.1016/j.radcr.2017.12.006
https://doi.org/10.3109/s101650300016
https://doi.org/10.3109/s101650300016
https://doi.org/10.4103/jfmpc.jfmpc_568_19
https://doi.org/10.4103/jfmpc.jfmpc_568_19
https://doi.org/10.1093/neuonc/noab106
https://doi.org/10.1155/2019/6091059
https://doi.org/10.1155/2019/6091059
https://doi.org/10.1007/978-3-031-22701-1_9
https://doi.org/10.1007/978-3-031-22701-1_14
https://doi.org/10.1007/978-3-031-22701-1_19
https://doi.org/10.1007/978-3-031-22701-1_19
https://doi.org/10.1007/978-3-031-22701-1_8

	An arachnoid cyst rupture complicated with subdural hygroma in a middle-aged woman: a case report and review of the literature
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Introduction
	Case report
	Discussion
	Conclusions
	Acknowledgements
	References


