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Abstract Background

Background: Intracranial arachnoid cysts (AC) rarely en- Intracranial arachnoid cysts are benign conditions.
large and become symptomatic, especially in adults and  Arachnoid cysts are believed to exemplify a congenital
when located retrocerebellar. This report describes an abnormality which arises from splitting or duplication of

adult in which an expanding retrocerebellar arachnoid cyst th hnoid | f th . duri b
prompted surgical resection and it provides an overview of € arachnoid layer o € meninges during embryon-

the literature and recommendations for optimal manage- ic development [1,2]. However, secondary intracranial
ment. arachnoid cysts have been reported to develop de novo
Case presentation: A 65-year-old women was diagnosed [3,4] or can be related to head trauma, [5] infection, [6]
with an incidental retrocerebellar AC. She presented 10 and intraventricular haemorrhage of prematurity [7].

years later with headaches, aural fullness and poor balance. . L L

Consecutive MRI showed significant enlargement of the AC, Commonly, arachnoid cysts are incidental findings
associated with tri-ventricular hydrocephalus. She under- and asymptomatic. A retrospective case review found

went cervico-cranial decompression, cyst fenestration and that over 87% of patients with arachnoid cysts were as-

shunting. Her symptoms improved significantly. Post-op- motomatic and that symptomatic patients tend to be

erative MRI showed reduction in AC size and resolution of ymp . ymp ‘p

hydrocephalus. younger and more likely have associated hydrocephalus
[8]. The natural history of arachnoid cysts is, however,

Conclusions: In adults, only a minority of ACs will enlarge not well understood. In paediatric patients, it was found

and become symptomatic prompting surgical intervention.

An optimal approach to management should focus on coun- that arachnoid cysts can enlarge, decrease in size or
seling around alarming symptoms rather than continual fol- spontaneously resolve over time. Also, the overall be-
low-up. haviour was more likely to be benign with clinical or ra-
Keywords diological stability over time in children who were older

at the time of initial presentation [9]. In line with this, in

Arachnoid cyst, Adults, Enlargement, Surgical treatment, . .
Case report the adult population, documented growth of an intra-

cranial arachnoid cyst is a rare entity. This case report
describes a case of a posterior fossa cerebellar arach-
noid cyst that became symptomatic with evidence of
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Figure 1: MRI showing initial diagnosis of retrocerebellar arachnoid cyst in 2008.

Figure 1a: T2 weighted axial MR image showing a right retrocerebellar arachnoid cyst, measuring 19 mm anteroposterior,
39 mm transversely and 40 mm craniocaudal at timing of initial diagnosis in 2008.

Figure 1b: T2 weighted sagittal MR image revealing cerebellar tonsillar ectopia of 4 mm associated with crowding of the
neural structures at the foramen magnum, but no hydrocephalus.

Figure 2: MRI findings showing significant increase in size of the retrocerebellar arachnoid cyst 12 years later.

Figure 2a: T2 weighted axial MR image reveals that the arachnoid cyst now measures 25 mm anteroposterior, 67 mm
transversely, 56 mm craniocaudal, with significant mass effect on the posterior fossa structures.

Figure 2b: T2 weighted sagittal MR image showing a 11 mm descent of the right cerebellar tonsil through the foramen
magnum. There is transtentorial herniation with some effacement of quadrigeminal cistern. There is supratentorial
ventricular dilatation, and periventricular hyperintensity suggesting transependymal CSF seepage.

documented expansion of the cyst and associated de- when the patient experienced new symptoms of aural
velopment of hydrocephalus and Chiari malformation. “fullness” and poor balance. While walking along a
straight path, she was observed to intermittently veer
off in an unexpected direction but always managing

The authors report a sixty-five year old woman to correct herself without falling over. Neurological
of excellent general health who had presented with examination showed no focal deficits. There were no
intermittent occipital headaches and dizziness initially  signs of cerebellar dysfunction or truncal ataxia. Repeat
about 12 years ago. Her MRI brain scan disclosed a MRl imaging demonstrated significant enlargement of
posterior fossa arachnoid cyst and borderline Chiari the retro-cerebellar arachnoid cyst and increased mass
malformation (Figure 1). She was assessed by a effect on the cerebellum (Figure 2). The compression
neurologist. The arachnoid cyst was thought to be of the aqueduct was associated with tri-ventricular
an incidental finding and she was deemed to have hydrocephalus. The combination of clinical symptoms
cervicogenic headaches. The symptoms were managed and radiological findings prompted to surgical
conservatively and remained stable until 12 years later, management.
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Figure 3: Postoperative MRI findings.
Figure 3a: T2 weighted axial MR image.

Figure 3b: T2 weighted sagittal MR image of the postoperative status. The mass effect of the retrocerebellar cyst has
been ameliorated, without any tonsillar descent present. There is a reduction of the triventricular hydrocephalus. Cysto-
subarachnoid shunt present from residual arachnoid cyst to level of C2.

Thepatientunderwentcranio-cervicaldecompression  predictive factors (including age, sex, initial cyst size or
surgery. The posterior rim of the foramen magnum and  location) were found to be significantly related to cyst
a two cm zone of occipital skull was resected with the expansion on logistic regression analysis [10].
posterior arch of C1. The dura was particularly thin and
friable. A Y-shaped durotomy was performed to expose
the arachnoid cyst and extended inferiorly beyond the
cerebellar tonsils. The arachnoid cyst membrane was
widely fenestrated. A cyst-spinal arachnoid shunt was
also placed. The patient recovered uneventfully.

Another retrospective research study reviewed 369
adults with arachnoid cysts of which 92.4% were as-
ymptomatic. 25 of the 28 symptomatic patients under-
went surgical intervention on initial presentation, which
represents 6.8% of all adult arachnoid cysts. None of
the patients in this series showed enlargement of the

On review at four months post-operatively, the arachnoid cyst on follow up imaging. Most of the cysts
patient experienced significant improvement of her remained unchanged (95%), whereas the rest reduced
symptoms. Her balance was notably improved. Follow-  or resolved [8]. A different picture is reflected in the pe-
up MR imaging demonstrated significant reduction diatric population. Al-Holou, et al. described that 10%
in size of the arachnoid cyst with resolution of the of 309 children showed extension of their arachnoid
hydrocephalus (Figure 3). cyst [9]. The rate of symptomatic increase in cyst size
in pediatric population is documented to vary between
0.7% to 2.7% [9,12]. These findings suggest that cyst

Intracranial arachnoid cysts are common incidental expansion is related to younger age and that clinical
conditions with a reported prevalence of 2.6% and 1.4%  deterioration from asymptomatic cysts is very unusual
in children and adults, respectively [9,10]. A MRI study in adults. It was speculated that this finding is related
in 2,536 healthy young male applicants for military fly-  to the fact that ageing might change the CSF dynamics
ing duties, showed a similar prevalence of 1.7% [11]. or the arachnoid cyst architecture which stabilizes cyst
Documented enlargement of arachnoid cysts in adults  size [8]. This finding, however, also calls into question
is, however, rare. the need for routine follow up using sequential MRI in
asymptomatic adults.

Discussion and Conclusions

Al-Holou, et al. studied the natural history of arach-
noid cysts in 203 adults that had 213 arachnoid cysts. Nevertheless, the specific location of the intracranial
The majority of arachnoid cysts in this series remained arachnoid cyst should be taken into account when con-
stable in size (94.4%), whereas 5 cysts (2.3%) enlarged  sidering frequency and modality of follow up. Whereas
during the follow up period (minimum 6 months) with  the majority of all intracranial arachnoid cysts are lo-
a mean growth of 0.4 cm in each dimension. These in- cated in the middle fossa in the adult population, the
cluded 3 middle fossa cysts and 2 convexity cysts. Only  symptomatic intracranial cysts are often located su-
one of these patients (0.5%) with an enlarging convexi- prasellar, [8,10] intraventricular, quadrigeminal cistern,
ty arachnoid cyst, developed new symptoms, including  [8] CPA and ambient cistern [10]. Whether these arach-
headache and seizure. After fenestration, the symp- noid cysts which are located within or in close proxim-
toms improved and the cyst size reduced. None of the ity to major CSF cisterns enlarge because of different
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pathophysiological mechanisms remains speculative. therefore would lead to potential unnecessary long
Regardless, arachnoid cysts in these locations are more  term follow up with regular imaging studies performed
likely to cause obstructive hydrocephalus by obstructing  with a questionable cost-effectiveness. An optimal ap-
normal CSF flow pathways, leading to symptoms related  proach to clinically manage these patients should per-
to hydrocephalus and increased intracranial pressure. haps focus around accurate counselling of the patient,
Rarely, sudden changes in the cyst architecture causes thereby explaining the risk and associated symptoms of
symptoms due to acute cyst expansion, sudden hemor-  cyst enlargement. Accordingly, the patient can present
rhage into the cyst [13] and rupture of the cyst into the appropriately for clinical and imaging re-assessment
subdural space causing subdural hygromas or subdural when either symptoms worsen, or new symptoms de-
hemorrhages [14]. velop.

Hall, et al. found that the most common present- Declarations

ing symptoms in the adult symptomatic group includ- . .

ed headache, cranial nerve dysfunction (mostly visual ~Ethical approval and consent to participate
symptoms, hearing loss, facial nerve palsy) and nau- All procedures performed were in accordance with
sea/vomiting [8]. In the study of Al-Holou, et al. 5.3% the ethical standards of the institutional and/or national
of adult patients with intracranial arachnoid cysts were  research committee and with the 1964 Helsinki decla-
symptomatic, and 3.6% of their population underwent  ration and its later amendments or comparable ethical
surgery. They mainly presented with headache, gaitim-  standards. The Sir Charles Gairdner and Osborne Park
balance, hydrocephalus, seizures, vertigo, visual distur-  Health Care Group Human Research Ethics Committee
bances, nausea/vomiting, hearing loss, speech abnor-  (HREC) approved publication of this case report on 8
malities and cervical myelopathy with syrinx. Moreover,  of December 2020. A copy of the approval form is avail-

symptomatic cyst were related to younger mean age able for review by the Editor of this journal.

42 years versus 49.5 years) and larger cyst size [10].
42y y ) gercy [10] Informed consent was obtained from the participant

The pathophysiological basis for arachnoid cyst en-  included in the study.
largement remains enigmatic. Several theories have
been proposed, including an osmotic gradient, [15]
fluid secretion by cells lining the cyst wall, [16,17] and Written informed consent for publication of their cli-
an one-way valve mechanism pushing fluid into the nical details and/or clinical images was obtained from
cyst with pulsations of cerebrospinal fluid [18]. A pro- the patient. A copy of the consent form is available for
spective study focusing on the cyst-wall morphology of  review by the Editor of this journal.
arachnoid cysts demonstrated variability of epithelial
linings and extracellular components suggesting differ-
ent barrier properties and fluid turnover characteris- Data sharing not applicable to this article as no data-
tics, making arachnoid cysts a heterogeneous group of ~ sets were generated or analysed during the current
pathological conditions [19]. The varying morphology  study.
and potential different underlying etiological mecha-
nisms could be relevant in identifying arachnoid cysts

that will enlarge and become symptomatic over time. The authors declare that they have no conflict of in-
terest.
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