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A B S T R A C T   

Objective: Intracranial Arachnoid cysts (AC) are stable cerebral spinal fluid (CSF)-filled sacs that can rarely un
dergo progressive shrinkage or disappearance throughout life. In this manuscript, we present a case of post- 
traumatic complete resolution of an AC, review the possible triggers of this phenomenon, and discuss the 
pathophysiological mechanisms behind them. 
Methods: After presenting our case, we performed a literature review using the PubMed Database of all the re
ported cases of AC reduction or resolution (last updated in February 2021). Spontaneous cases were excluded. An 
analysis of the remaining cases (1985–2021) according to their inciting event, demographical, and clinical 
characteristics was then presented. 
Results: 58 patients were identified, 33 of which spontaneously resolved. The remaining 25 were included in the 
survey in addition to the case we presented. The mean age was 20.2 years, average time to resolution was 25.3 
months, with only two third of the cases showing complete disappearance of the AC. A central nervous system 
infection was the inciting cause of resolution in one infant (4%), a history of head trauma in 16 (62%) patients 
and an intracranial procedure in 9 (35%) patients. 
Discussion: AC disappearance is a rare phenomenon that can occur spontaneously or after an inciting event. The 
cyst wall rupture and CSF flow perturbation theories seem to be the most applicable pathophysiological 
mechanisms in triggered AC resolution.   

1. Introduction 

Intracranial arachnoid cysts (AC) are congenital collections of cere
bral spinal fluid (CSF) within the arachnoid membrane.1 They are usu
ally considered incidentalomas which explains the surge in their 
incidence with the increased use of neuroimaging during the last de
cades.2 Therefore, their actual prevalence might still be underestimated 
and is currently thought to be around 1.4% in the general population, 
occurring more commonly in males (male:female ratio of 1.7:1).2,3 

Around half of the cases of intracranial AC are located in the middle 
cranial fossa, and the second most common location is the posterior 
fossa (about one third of cases).2 Although AC presenting as headaches, 
seizures, subdural or intra-cystic hemorrhage have been reported, most 
cases (95%) remain asymptomatic throughout life.1,3 Reduction or res
olution of an AC is an infrequent phenomenon that has only been 

described in case reports or small case series. A trigger to this event such 
as a cerebral trauma, an intracranial procedure or an infection is 
sometimes determined to be the cause.4 To our knowledge, no focus was 
made on the differentiation of pathophysiological mechanisms involved 
in provoked and spontaneous cases, although these can be very different 
in nature. In this article, we present a case of a left parietal AC that 
completely resolved two months following head trauma. We also per
formed a literature review of all the reported cases of provoked AC 
resolution and discussed the possible pathophysiological mechanisms 
involved in different inciting events. 

2. Case report 

A 61-year-old previously healthy patient presented to the emergency 
room after polytrauma. Neurological examination showed meningeal 

Abbreviations: AC, arachnoid cyst; VP, ventriculo-peritoneal; CSF, cerebral spinal fluid; CT, computed tomography; MRI, Magnetic resonance imaging; ADC, 
Apparent diffusion coefficient; FLAIR, Fluid attenuated inversion recovery. 
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signs of irritation (headache, nausea, vomiting) without focal neuro
logical symptoms or altered mental status. A non-enhanced brain 
Computed Tomography (CT) showed a left parietal subgaleal hematoma 
(Fig. 1-D). No underlying skull fracture or acute intracranial bleed were 
noted. However, a CSF extra-axial lesion was identified overlying the left 
parietal lobe most consistent with an arachnoid cyst. This lesion was 
present on previous imaging studies performed in 2010, 2017 and 2018 
(Fig. 1A, B, C) which, at the time, were performed for severe exacer
bations of chronic migraine. In view of a strong family history of 
intracranial bleeds, neuroimaging was indicated to rule out bleeding in 
this situation. Given that the appearance and size of the cyst were un
changed, and that the patient was clinically stable, the patient was 
observed for 24 hours and discharged on symptomatic treatment and 
watchful waiting instructions. 

Two months later, the patient presented to the treating physician 
with a new history of intermittent dizziness with occasional episodes of 
non-rotating vertigo lasting for a few minutes, associated with bilateral 
high-pitch tinnitus. Audiometry revealed bilateral sensorineural hearing 
loss. This symptomatology is typically seen in complications of arach
noid cysts located in the posterior fossa – especially in the cer
ebellopontine angle- and was presumed to be unrelated to the patient’s 
recently diagnosed AC.5 A Magnetic Resonance Imaging (MRI) of the 
brain was performed to rule out another central cause of these symptoms 
(Fig. 2). It revealed a 0.6 cm extra-axial lesion overlying the left parietal 
lobe that showed intermediate signal on T1 and T2-weighted images, 
with prominent peripheral blooming on susceptibility images, consistent 
with a small subarachnoid hematoma. This finding coincided with the 
exact location of the previously described AC. At this time, the arachnoid 
cyst was no longer identified and there was re-expansion of the under
lying brain tissue. This was consistent with a post-traumatic resolution 
of an arachnoid cyst. 

3. Material and Methods 

Electronic searches of the literature search were conducted using the 
PubMed database targeting all the articles reporting AC reduction or 
resolution. Search strategies included the following words: (arachnoid 
cyst [Title]) AND (disappear*[Title] OR reduc*[Title] OR resol*[Title]). 
Three investigators performed the search and data collection indepen
dently, last updated in February 2021. All the resulting studies were 
screened. Only those who report a recognized trigger were included 
(spontaneous cases were excluded). Clinical and demographical data 
were collected from the reports for every case and a descriptive analysis 
of the results was established and presented. Variables include the na
ture of the trigger, patient’s age upon diagnosis, AC’s location, time to 
resolution, and degree of reduction. To be noted that the time to reso
lution was not stated in one of the cases and therefore was not included 
in the analysis.6 

4. Results 

A total of 58 patients with AC disappearance were identified in 
addition to the one we presented. Fig. 3 represents distribution of cases 
reported during the period of 1985–2021 according to their etiology. 26 
of those (44.1%) had a recognized trigger and 33 (55.9%) reported 
spontaneous resolutions.3,7–22 A case of a cyst that was “presumed” to be 
an AC and that was diagnosed and disappeared in utero was excluded.23 

Triggered cases were described as follows: a central nervous system 
infection was determined to be the cause in one infant (4%), a history of 
head trauma in 16 (62%) patients and an intracranial procedure in 9 
(35%) patients. Table 1 lists the reports that were included in the survey 
(period of 1985–2021) with the patient’s age upon diagnosis, AC’s 
location, time, and degree of resolution. Overall, 26 patients ranging in 
age from 2 months to 88 years (mean of 20.2 years) were described. 
Resolution was complete in around two thirds of the cases (69%) and the 
total average time of resolution was 25.3 months. 

The only post-infectious case was described in an infant following a 
suppurative meningitis.24 In 9 patients with a mean age of 21.4 years, 
resolution was reported after an intracranial procedure with a mean 
time of 20.4 months. Some of these patients had an inciting head injury 
prior to the procedure and were included under this category as the 
trauma was not associated with reduction in their cyst’s size. In 8 of the 
post-surgical cases, the procedure consisted of a burrhole trephination of 
a concomitant chronic subdural hematoma.6,25,26 One case occurred 
after a ventriculo-peritoneal shunt placement.27 There were 16 cases of 
post-traumatic resolution of AC6,28–40 only 5 of whom were adults, 
including the case we presented. Complete resolution was reported in 
only three of the adult post-traumatic cases including the one presented 
previously. The mean times required for a post-traumatic and post- 
procedural reduction of an AC were 29.1 and 20.4 months respectively. 

Fig. 4 represents the incidence and average time to resolution of 
reported AC in the post-traumatic and post-surgical patients according 
to age groups. AC disappearance seems to be more frequent in the 
children and adolescents’ population (17 cases compared to 8 in the 
adult population). While post-procedural resolution seems to be a rapid 
process in adults (average of 2.8 months), post-traumatic reduction 
seems to be more progressive (average of 40.9 months). No significant 
difference was noted when compared to the post-traumatic pediatric 
population (average time of resolution of 24 months). However, post- 
procedural time of resolution of an AC seems to be much longer in in
dividuals younger than 18 years old (31 months). 

5. Discussion 

Although most AC are stable throughout life, some increase in size 
and may exert a mass effect on the underlying brain parenchyma. This 
enlargement is rare in adult patients and its mechanism is still 

Fig. 1. A- Plain CT scan performed in August 2010 showing the patient’s AC (arrow) in the left parietal region; B-MRI - ADC map revealing the AC as a high signal 
lesion with increased diffusion (arrow) confirming its simple CSF fluid content; C-MRI FLAIR image of the brain performed in December 2018 showing the patient’s 
known AC (arrow) and its stability till that time; D- Post-traumatic plain CT scan performed in November 2020 showing the patient’s known AC (arrow) in addition to 
the left parietal post traumatic subgaleal hematoma. 
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unclear.2–4 Theories include CSF passive diffusion across osmotic 
gradient, progressive fluid entrapment through a unidirectional flow 
and ball-valve effect and CSF secretion by membrane lining 
cells.3,4,10,24,35,37,41 Other complications of AC include epileptic sei
zures, chronic subdural and intra-cystic hematomas.4,42 The latter con
ditions are more common in middle cranial fossa cysts and preferentially 
involve temporal cysts (4.6% and 6.5% for chronic subdural and intra- 
cystic hematomas respectively).42 Nonetheless, although an AC’s natu
ral history is uneventful, its reduction/disappearance remains the most 
frequently encountered incident.4 

The theory of “natural cure” of the AC seems to be the most accepted 
by authors. It consists of the rupture of the cyst wall leading to leakage of 
fluid in the subdural or subarachnoid space. In fact, the cyst’s fragile 
wall is composed of several layers of arachnoid cells reinforced by 
collagen which makes them easily torn by minor head injuries.34 The 
newly formed communication between the cyst and the subarachnoid 
space causes its progressive drainage and gradual disappear
ance.6,24,27,28,30,34 This is supported by the frequent association of AC to 
an adjacent subdural collection (hygroma or hematoma), as seen in the 
case we described.6,30 In our patient, the small extra-axial collection 
seen on the MRI done 2 months after the head trauma indicates a 
possible mixture of intra-cystic fluid leakage and blood from torn 
cortical veins stretching on the cyst wall. Moreover, the absence of acute 
changes on the CT-scan done on the day of incident as well as the 
absence of additional trauma during the two months post initial injury 
eliminate any other etiology of this subarachnoid bleed occurring at the 
cyst site. However, it is important to note that the presence of an effusion 

is not always associated with cyst shrinkage. This makes us re-question 
the nature of the new surrounding effusion and the presence of the tear 
that is supposed to be causing it. The “natural cure” hypothesis can 
explain post-traumatic AC disappearance after impaction against a bony 
prominence causing rupture of its membrane. Post-infection disap
pearance can also be justified by excessive meningeal inflammation 
leading to perforation of the outer membrane of the cyst. Finally, an 
intracranial procedure proximal to the cyst may accidentally cause an 
insult to the cyst wall leading to its rupture and consequent natural 
cystocisternostomy. Knowing that the CSF flow increases with age43,44 

which facilitates excess fluid resorption, it is reasonable to think that this 
process should be slower in children. However, no significant difference 
in the time to resolution is noted in the adult and pediatric populations. 

Fig. 2. MRI performed 2 months post-trauma – T2-weighted (A) and T1-weighted (B) images showing interval disappearance of the patient’s known AC with brain 
re-expansion; C- FLAIR sequence showing a 0.6 cm hyperintensity in the left parietal region in the prior cyst’s location in keeping with a small subarachnoid bleed; D- 
Susceptibility sequence (T2*) showing a blooming artifact consistent with a small amount of subarachnoid blood products. 
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Fig. 3. Diagram showing the distribution of cases of AC resolution reported 
during the period of 1985–2021 according to their etiology. VP: ventriculo- 
peritoneal; CSDH: chronic subdural hematoma. 

Table 1 
Summary of the literature review - reported cases of triggered AC resolution.   

First author/ 
date 

Age Location Degree of 
reduction 

Time to 
resolution 

Post-central nervous system infection 
1 Yoshioka/1998 2 m Middle fossa Complete 2 m  

Post-intracranial procedure 
2 Mori/1995 29y Convexity Complete 2.5 m 
3 17y Frontal Complete 9 m 
4 13y Middle fossa Incomplete – 
5 Moon/2007 15y Suprasellar Complete 120 m 
6 Varthalitis/ 

2017 
7y Middle fossa Complete 1 m 

7 Kim/2019 11y Middle fossa Complete 18 m 
8 65y Convexity Complete 3 m 
9 21y Convexity Incomplete 3 m 
10 15y Middle fossa Complete 7 m  

Post-head injury 
11 Yamanouchi/ 

1986 
9y Middle fossa Complete 6 m 

12 Inoue/1987 7y Middle fossa Incomplete 18 m 
13 Takizawa/1991 16y Middle fossa Complete 10 m 
14 Shiono/1993 13y Middle fossa Complete 9 m 
15 Rakier/1995 8y Middle fossa Incomplete 72 m 
16 Mori/1995 4y Middle fossa Complete 5 m 
17 Seizeur/2007 23y Middle fossa Incomplete 16 m 
18 Bristol/2007 5y Suprasellar Complete 1 m 
19 Gonzalez/2008 31y Middle fossa Complete 156 m 
20 Matushita/ 

2012 
14y Convexity Complete 24 m 

21 Castro-Bouzas/ 
2012 

88y Convexity Complete 12 m 

22 Prokopienko/ 
2013 

36y Middle fossa Incomplete 15 m 

23 Nadi/2017 7y Middle fossa Incomplete 24 m 
24 Morbée/2017 4y Frontotemporal Incomplete 60 m 
25 Lim/2019 5y Frontotemporal Complete 36 m 
26 Haddad/2021 62y Convexity Complete 2 m 

m: month; y: year. 
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However, this hypothesis doesn’t justify AC regression after a non- 
adjacent intracranial procedure, for example the drainage of a contra
lateral subdural hemorrhage or the insertion of a ventriculoperitoneal 
(VP) shunt.6,25,27,45 Those cases can be justified by an alternative theory 
where the perturbation of the usual CSF flow may trigger the closure of a 
“unidirectional valve”. In fact, the previously mentioned ball-valve ef
fect considers that the formation of an AC relies on CSF flow through a 
unidirectional valve causing progressive fluid entrapment. Therefore, an 
eventual closure of this valve consequent to the perturbation of normal 
CSF flow (ex. post-trephination of a subdural hematoma or VP-shunt 
insertion) could cause cyst reduction.10,24,35,37 This mechanism has 
even been proposed as a therapeutic procedure of AC.35 In fact, similar 
mechanism abnormalities such as Tarlov cysts were successfully treated 
by disconnecting their communication to the subarachnoid space by 
closing the inlet of the valve.35,46 

Finally, some authors consider the change in osmotic gradient be
tween the subdural and cystic spaces45 as a possible trigger for cyst 
regression. This can be applicable to a post-traumatic context where the 
rupture of an adjacent vessel may cause a blood collection to surround 
the cyst and possibly affect the osmotic gradient. It can also explain an 
AC disappearance after meningeal irritation in a post-infectious context. 

We believe that the understanding of AC disappearance’s triggers 
and mechanisms may prompt changes in the management of symp
tomatic cases. For instance, many authors advise to undergo any indi
cated neurosurgical intervention prior to AC fenestration as a definitive 
treatment for the cyst.6,25,34 Post-traumatic symptomatic patients 
should also be given a chance of self-resolution instead of proceeding 
with surgical drainage if their clinical status permits. Nevertheless, our 
study has some limitations. Because few cases of AC resolutions were 
described in the literature - especially in the adult population - we 
cannot draw far-reaching conclusions from our review. In addition to 
that, some cases mentioned in the literature may not fall under the 
category that was screened using our search words and were therefore 
unintentionally excluded from our study. Finally, the cases considered 
as “spontaneous” were those where an inciting event could not be 
identified by the authors or the patients. However, some authors 
consider that an AC wall is so fragile that its rupture can be triggered by 
unnoticeable events such as minor head injury, excessive breathing, 
coughing, or sport activities.34 This may imply that no clear line can be 
drawn between spontaneous and triggered ruptures. 

6. Conclusion 

AC disappearance is a rare incompletely understood phenomenon 
that can occur spontaneously or after an inciting event. Possible 

mechanisms of triggered disappearance include:  

- trauma or procedure-induced cyst wall rupture.  
- perturbation of CSF flow caused by an independent intracranial 

procedure.  
- change in the osmotic gradient between the subdural and cystic 

spaces following an infection or post-traumatic subdural hematoma. 
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