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INTRODUCTION

Intracranial arachnoid cysts are collections of cerebrospinal fluid (CSF) encased in a layer of collagen 
and arachnoidal cells.[17] Whilst the cysts consist of normal cells, the disrupted CSF flow dynamics, 
mass effect, and pressure can rarely cause hydrocephalus or symptomatic presentation. Incorrect 
management can lead to unnecessary testing, wasted resources and increased patient anxiety or 
missed intervention opportunities in the minority of cases it is required. It is therefore pertinent 
that treating clinicians are aware of the condition as many cysts are discovered incidentally.[1]

Aim

This article aims to improve risk stratification skills of General Practitioners (GPs) in their daily 
practice, reduce unnecessary imaging, increase confidence in reassuring the majority of patients, 
and provide appropriate access to tertiary care for patients who may require intervention or 
follow-up. Recognizing the small number of symptomatic patients and those with cysts in areas 
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Background: With a prevalence of 1.4%, intracranial arachnoid cysts are a frequent incidental finding on 
MRI and CT. Whilst most cysts are benign in the long-term, clinical practice, and imaging frequency does not 
necessarily reflect this.
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Results: This review advises that asymptomatic patients with typical cysts have a low risk of cyst growth and development 
of new symptomatology, thus do not require surveillance or intervention. The minority of symptomatic patients or 
those with cysts in sensitive areas may require referral to a neurosurgeon for clinical follow-up or intervention.

Conclusion: Greater than 94% of patients are asymptomatic, practitioners can be confident in reassuring patients 
of the benign nature of a potentially worrying finding. Recognizing the small number of symptomatic patients 
and those with cysts in areas sensitive to causing hydrocephalus is where GP decision making in conjunction with 
specialty input is of highest yield.
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sensitive to causing hydrocephalus is where GP decision 
making in conjunction with specialty input is of highest yield.

ETIOLOGY/PATHOGENESIS

Arachnoid cysts are thought to form through splitting of the 
arachnoid membrane, allowing for abnormal collection of 
fluid. They may occur anywhere along the neuro-axis from 
head to spine. Histopathologically, the cysts demonstrate 
splitting of the arachnoid membrane at the margin of the 
cyst, thick collagen layers, absent trabecular processes, and 
hyperplastic arachnoid cells in the cyst wall.[17] Hypothesized 
formation mechanisms include osmotic gradient,[2] ball-and-
valve mechanism, or internal production of fluid similar to 
CSF.[4] A minority of the patients may present symptomatically, 
due to hydrocephalus, mass effect or cyst rupture. Whilst 
intracystic pressure in arachnoid cysts has explicitly been 
correlated with symptoms; the mean intracystic pressure 
appears in normal adult limits.[3,13] This finding implies 
alternate factors such as CSF flow and altered compliance may 
contribute to the pathogenesis of symptomatic cysts.

EPIDEMIOLOGY

Estimates of cyst prevalence in adults have historically 
been 1%.[18] The modern use of magnetic resonance image 
(MRI) and CT for cranial imaging has led to the increasing 
discovery and more accurate estimates of prevalence. Two 
major epidemiological studies, Al-Holou et al.[1] and Hall 
et al.[10] have outlined the natural history of arachnoid cysts 
in adults, estimating a prevalence of 1.4% of the population 
by retrospectively reviewing MRI sequences.

IMAGING

CT and MR studies demonstrate that intracranial arachnoid 
cysts are well-circumscribed, extra-axial, and simple cystic 
lesions. They are isodense to CSF on CT, and isointense to 
CSF on all MRI sequences.[12] Unlike dermoid or epidermoid 
cysts, they do not exhibit diffusion restriction on MRI and 
are not lobulated with heterogeneous signal characteristics 
on MRI FLAIR imaging.[15] Ruptured arachnoid cysts 
can fill with blood products, resulting in imaging studies 
reflecting progressive blood degradation pathways. Thus, a 
lesion located extra-axially, typical morphological features 
[Table 1], and signal intensity matching that of CSF on MRI 
can confidently be diagnosed as an arachnoid cyst.[12]

CLINICAL PRESENTATION

Greater than 94%[1,10] of patients are asymptomatic, a statistic 
that is influenced by cyst location. Those most commonly 
diagnosed were middle fossa (34%), retrocerebellar (33%), 
and convexity (14%). Middle fossa cysts were associated 

with clinically significant decreased incidence of symptoms. 
Conversely, cerebellopontine angle and subarachnoid 
cistern located cysts had a clinically significant increased 
rate of symptoms.[1] The high rates of hydrocephalus in these 
areas, particularly in children, demonstrate the potential 
for structural obstruction.[8] Headache is the most common 
presenting symptom leading to the diagnosis of an arachnoid 
cyst. This is followed by cranial nerve dysfunction and nausea/
vomiting. Symptomatic cysts are likely to be larger, having a 
single dimension >2.5  cm on average. Cysts appear unlikely 
to change in size, with only 3–5%[1,10] increasing or decreasing 
in size. Between the two studies, 300  patients followed up 
with serial imaging, only one developed new neurological 
symptoms. Therefore, clinicians can be confident that 
asymptomatic cysts will remain so, with a high rate of stability.

ASYMPTOMATIC PATIENTS

Given the benign nature of the majority of adult arachnoid 
cysts, asymptomatic patients with typical cysts have a low risk 
of cyst growth and development of new symptomatology.[1] 
Therefore, formal clinical follow-up for asymptomatic patients 
with small cysts (<2.5  cm) that are not located in sensitive 
areas [Table  2] is not necessary. Special attention may be 
paid to abnormally large cysts or those in delicate regions 
associated with the higher rates of symptoms. Reports of cyst 
rupture spontaneously[9] or with trauma are scant; therefore, 
there does not appear to be a role for prophylactic surgery. 
Referral to a neurosurgical service may be sought in the 
unlikely event of new symptom onset. [Figure 1] outlines an 
algorithm for outpatient approach to a cyst presentation.

SYMPTOMATIC PATIENTS

Diagnosis

Correlating an arachnoid cyst with clinical presentation is a 
subjective assessment, with no objective test available to the 
surgeon. Symptom severity, cyst size, and correlating location 
with the presenting complaint are the best tools available to 
the present practitioners.

Table  1: Specific and non‑specific symptoms associated with 
arachnoid cyst.

Specific symptoms or focal 
neurological deficits

Non‑specific symptoms

Localized seizures Headache
Visual changes Nausea/vomiting
Nystagmus Dizziness
Hearing loss Vertigo
Speech abnormalities Ataxia/gait imbalance
Cervical myelopathy Non‑localized seizure
Facial palsy Cognitive deficits
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Table 2: Imaging features of typical and atypical arachnoid cyst.

Imaging characteristics Features of a typical cyst Features of an atypical cyst

Number Singular and well‑circumscribed Multiple cysts
Classification Extra‑axial Intra‑axial
Location Middle fossa, retrocerebellar, and convexity Cerebellopontine angle and subarachnoid cisterns
Single dimension <2.5 cm >2.5 cm
Intensity/density on imaging Follows CSF on all modalities Component non‑congruent with CSF
Wall size Thin/imperceptible Thick/irregular
Hemorrhage Without Possible
Mass effect No Possible

Figure 1: Treatment algorithm for patients presenting with an arachnoid cyst.
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Surgical treatment

The aim of intervention is to achieve decompression of the 
cyst and establish communication between the normal and 
pathological CSF spaces. In general, the present evidence 
suggests that the treatment of symptomatic arachnoid cysts 
with surgical intervention does appear effective. A  recent 
meta-analysis by Hayes et al. conducted by a literature search 
of existing studies concluded the treatment effect was 0.667 
(P < 0.01) for all surgical intervention in improving patient 
outcomes.[11] Cyst volume postoperatively does not correlate 
with patient outcomes[1,4,11,16] and thus should not be used 
to evaluate success. The previous meta-analysis comparing 
surgical methods found partial symptom improvement in 
90% of surgical patients (P < 0.01).[4] Both studies mention 
poor quality of evidence.[5] One retrospective study showed 
86% of symptomatic patients who declined surgery improved 
clinically without intervention. Imaging characteristics 
were identical; however, those who refused surgery had 
a statistically significant lower prevalence of headache.[16] 
The first long-term prospective study of craniotomy with 
fenestration at short- and long-term follow-ups found 73.4% 
and 82%, headache symptoms improved using standardized 
scoring algorithms.[14]

Is there a best treatment?

Two primary interventions are available for treating 
arachnoid cysts surgically, open craniotomy or endoscopic 
fenestration. The technique chosen is generally determined by 
surgeon experience and cyst location. There is no consensus 
for which method is best. Meta-analysis of retrospectively 
analyzed surgical methods shows similar rates of positive 
treatment effect between all practices.[4,11]

Craniotomy theoretically favors cysts in which the surrounding 
arachnoid is compressed,[6] where external decompression is 
achieved before restoring natural drainage pathways. Cysts in 
the convexities, which make up the majority of presentations, 
have preliminary evidence for favoring craniotomy.[7] 
Fenestration of the cyst allows for communication into the 
normal CSF pathways. In general, endoscopic procedures[7] 
are associated with fewer postoperative complications, and 
shorter hospital stays compared to craniotomy.[19] Suprasellar 
cysts are good candidates for endoscopy due to lying near 
sensitive structures such as the pituitary gland, hypothalamus, 
and optic nerve.[6] Similarly, cysts in the quadrigeminal cistern 
are favorable to endoscopic treatment due to the surrounding 
veins.[5]

CONCLUSION

This review concludes that asymptomatic patients with 
typical cysts have a low risk of cyst growth and development 
of new symptomatology, thus do not require surveillance or 

intervention. Greater than 94%[1] of patients are asymptomatic; 
practitioners can be confident in reassuring patients of the 
benign nature of a potentially worrying finding. Recognizing 
the small number of symptomatic patients and those with 
cysts in areas sensitive to causing hydrocephalus is where 
a GPs decision making in conjunction with specialty input 
is of highest yield. The minority of symptomatic patients or 
those with cysts in sensitive areas may require referral to a 
neurosurgeon for clinical follow-up or intervention.

KEY POINTS

•	 Majority of arachnoid cysts are asymptomatic and are 
unlikely to become symptomatic.

•	 Surveillance imaging is not required as they are unlikely 
to change size.

•	 Cysts in sensitive areas or symptomatic patients should 
be discussed with a neurosurgical service.

•	 Atypical cysts should be discussed with a neurosurgical 
service.

•	 Surgery appears to have a role in patients whose 
symptoms can be clinically ascribed to a symptomatic 
cyst.
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