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ORIGINAL ARTICLE

Posterior fossa arachnoid cysts
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Abstract

Arachnoid cysts of the posterior fossa are rare lesions that are considered to be mostly congenital in origin. In this article,
we retrospectively review 12 patients who underwent surgical treatment for their symptomatic posterior fossa arachnoid
cysts. The most common presenting symptoms were gait disturbances and headache. The diagnosis was established on
computed tomography or magnetic resonance imaging. Surgery consisted of cyst wall excision with fenestration in nine cases
and shunting procedures in three cases. In all cases except one who died, the postsurgical follow-up neuroradiological
investigations showed that the cysts had decreased in size, the cerebellum had re-expanded, and if there was preoperative
hydrocephalus, the ventricular size was decreased. The follow-up period ranged from 1 to 11 years. All surviving cases are
free of symptoms and no arachnoid cysts recurred. The classification, pathophysiology, differential diagnosis and surgical
treatment of infratentorial arachnoid cysts are discussed and the relevant literature is reviewed.
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Introduction

Intracranial arachnoid cysts are rare central nervous
system lesions which account for only 1% of all intrac-
ranial masses. One-quarter to one-third of all arach-
noid cysts involve the posterior fossa.' Posterior
fossa arachnoid cysts produce a range of clinical
presentations. The clinical symptoms result from
hydrocephalus and compression of the underlying
structures. Differentiation of the posterior fossa arach-
noid cysts from other cystic and/or cyst like lesions is
essential for proper treatment planning. Treatment of
symptomatic cysts consists of cyst wall excision with
fenestration or cystoperitoneal (CP) shunting.
Throughout the literature controversies exist about
the classification, pathophysiology, differential diag-
nosis and treatment of arachnoid cysts.

In this report, we retrospectively review 12 patients
with symptomatic posterior fossa arachnoid cysts who
underwent surgical treatment in our department, and
discuss the classification, pathophysiology, differential
diagnosis and surgical treatment of these malforma-
tions.

Patients and Methods

Between January 1983 and December 1996, 12
patients with infratentorial arachnoid cysts, were
treated surgically in the Neurosurgery Department

of Cerrahpasa Medical School. These cysts repre-
sented 13% of 93 intracranial arachnoid cysts
diagnosed during the study period. There were six
males and six females, whose ages at the time of
clinical presentation ranged from 2 months to 59
years. Clinical information was obtained by review of
the patient records, operative reports and follow-up
data were obtained via records of outpatient clinic
visits. All patients had at least one computed tomog-
raphy (CT) or magnetic resonance imaging (MRI) at
6—12 months postoperatively and were followed-up
clinically for 1-11 years.

Results

Clinical presentation

The presenting complaints were instability when
walking and headache in most of the cases. Neuro-
logical findings were related to the posterior fossa in
most of the cases. Macrocephaly was a common find-
ings in the infant group. The duration of symptoms
before diagnosis was usually short. Case 11 was in
coma at admission to the hospital. Table I summarizes
the clinical pictures.

Neuroradiological findings and locations

The diagnosis of arachnoid cyst was made by CT in
seven cases, by MRI in two cases, and by CT and
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TABLE I. Clinical features, outcome of surgery, and follow-up periods of 12 patients with infratentorial arachnoid cysts

Posterior fossa arachnoid cysts

11

No. Age Complaints and Neurological Cyst location & Surgery Outcome Follow-up
(year)/sex duration findings hydrocephalus period

1 26/F Headache, papilloedema Retrocerebellar, Cyst excision Cyst and 6 years
nausea, vomiting mild ventricular sizes
(1 month) hydrocephalus decreased, no

complaints

2 31/F Instability when  Gait ataxia, Retrocerebellar Cyst excision Cyst size 11 years
walking, vertigo  nystagmus decreased, no
(1 year) complaints

3 38/F Headache, Papilloedema Supracerebellar, Cyst excision Ventricular size 5 years
amnesia (5 mild decreased, small
years) hydrocephalus residual cyst, no

complaints

4 59/M Headache, Gait ataxia, left Left CPA Cyst excision Small residual 7 years
vertigo, V, VIII th nerve cyst at the CPA,
instability when  palsy no complaints
walking,
hypoacusia in
left ear,
hypaesthesia in
left face (3
months)

5 26/M Headache, Gait ataxia, Retrocerebellar, Cyst excision Cyst and Lost to follow-
instability when  nystagmus, mild ventricular sizes  up 3 years after
walking, muscle dysmetria hydrocephalus decreased, no the surgery
wast’ing (3 complaints
weeks)

6 53/M Instability when  Left VIIIth nerve Right Cyst excision Cyst and 9 years
walking, nausea, palsy, gait ataxia, intracerebellar, ventricular sizes
headache (3 left dysmetria mild decreased, no
months) hydrocephalus complaints

7 33/F Tinnitus in right Hypoacusia in Right CPA Cyst excision Cyst 7 years
ear (4 years) right disappeared, no

complaints

8 36/M Headache, Gait ataxia, Retrocerebellar, Cyst excision Cyst and 2 years
instability when  papilloedema mild ventricular sizes
walking (6 hydrocephalus deceased, no
months) complaints

9 6 months/M  Macrocephaly Bulging fontanel Retrocerebellar, Y connected VP Cyst and 1 years

severe and CP shunt ventricular sizes
hydrocephalus decreased, no
complaints

10 7 months/M  Macrocephaly Bulging fontanel Supracerebellar, VP and CP Ventricular size 1,5 years

severe shunt decreased, cyst
hydrocephalus disappeared, no
complaints

11 1/F Macrocephaly, Impaired Retrocerebellar, EVD + Cyst — Died after
vomiting, consciousness, severe excision surgery
drowsiness, bulging fontanel, hydrocephalus
convulsions, sunset eyes
dysphagia (1
week)

12 2 months /F Macrocephaly Sunset eyes, Retrocerebellar, VP and CP Cyst and 3 years

bulging fontanel severe shunt ventricular sizes
hydrocephalus decreased, no

complaints

*Abbreviations: EVD: external ventricular drainage; CPA: cerebello-pontine angle.

MRI in three cases. The location was retrocer-
ebellar in seven, supracerebellar in two, in the
cerebellopontine angle (CPA) in two and intracer-
ebellar in one. Arachnoid cysts appeared on CT as
uncalcified, low-density, extra-axial masses with
regular borders that did not enhance with the
administration of contrast medium (Fig. 1). The
fourth ventricle and vermis were visualized by axial

CT or MRI in all cases except Case 10, where the
CT was initially misinterpreted as a communicating
hydrocephalus (Fig. 2A). A CT 3 months after inser-
tion of a ventriculoperitoneal (VP) shunt revealed
an isolated cyst at the tentorial incisura and bilateral
subdural haematomas. MRI showed a huge cyst
filling the posterior fossa (Fig. 2B,C). The cyst was
diagnosed as a supracerebellar arachnoid cyst
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FIG. 1. (A) Preoperative CT scan with contrast of case
6 shows an intracerebellar arachnoid cyst compressing
the 4th ventricle. (B) Six months after cyst wall excision,
on postcontrast CT scans, the cyst has almost entirely
disappeared and the fourth ventricle is now well visual-
ized.

compressing the fourth ventricle. In one case, metri-
zamide CT ventriculography was performed in order
to identify any communication between the cyst
and fourth ventricle (Fig. 3A). In none of the cases
reviewed did plain skull radiographs, CT or MRI
studies suggest an elevation of the torcula an
enlargement of the posterior fossa or localized thin-
ning of the occipital bone. On MRI, the contents of
arachnoid cysts had the same signal characteristics
as cerebrospinal fluid (CSF) on both T1-weighted
and T2-weighted images. No peripheral oedema
was seen even in T2-weighted images.

Surgical treatment and outcome

Surgery consisted of cyst wall excision with fenestra-
tion into the fourth ventricle or surrounding subarach-
noid cisterns in nine cases and shunting procedures
in three cases. In these nine cases, the cyst wall histo-
logically resembled the arachnoid in structure. A VP
shunt was first inserted in case 10 and 3 months later
a CP shunt was done (Fig. 2D). In case 9, a Y
connected VP and CP shunt was inserted at the same
time because of the non-communicating nature of
the cyst (Fig. 3B). Case 11 presented with abrupt
neurological deterioration before surgery. An external
ventricular drainage (EVD) was inserted urgently,
thereafter the posterior fossa arachnoid cyst was
excised. However, the patient died on the fourth
postoperative day. A VP shunt was inserted at 2
months of age in case 12 as the first treatment (Fig.
4a). The child showed normal psychomotor develop-
ment until 3 years of age. MRI performed at this time
revealed severe compression of the cerebellum and
the brain stem by the retrocerebellar arachnoid cyst
(Fig. 4B). A CP shunt was then inserted. 1 month
later, moderate re-expansion of the cerebellum was
seen on control MRI (Fig. 4C).

In all surviving cases, control CT or MRI scans
showed that the cysts had decreased in size, the
cerebellums re-expanded, and if there was preopera-
tive hydrocephalus, the ventricular size had decreased
(Fig. 5). There was no case in the cystectomy group
who needed VP shunting after treatment. The bilateral
subdural haematomas and the huge supracerebellar
arachnoid cyst resolved completely after cystoperito-
neal shunting in case 10 (Fig. 2D). The clinical
follow-up periods ranged from 1 to 11 years. All
cases are free of symptoms and no arachnoid cyst
recurred (Table I).

Discussion

The posterior fossa is the second most common loca-
tion of arachnoid cysts after the middle cranial
fossa.” * In paediatric series, the incidence of posterior
fossa cysts among intracranial arachnoid cysts is given
between 20 and 30%.>° Our 13% incidence prob-
ably reflects the adult preponderance in our practice.

Clinical presentation and pathophysiology

Itis not known how exactly arachnoid cysts grow, but
when they give rise to symptoms, these are usually
caused by local compression of the surrounding
nervous structures and/or obstructive hydro-
cephalus.ﬁ’7 In the light of the follow-up data of our
case 12, we know that the retrocerebellar arachnoid
cyst gradually compressed the cerebellum and the
brain stem during 3 years of follow-up demonstrating
the gradual increase in the size of the cyst despite of
a functioning VP shunt. Three theories exist for
explaining the filling of the cysts by CSF: The ball-

valve mechanism,8 active secretion of CSF through



Posterior fossa arachnoid cysts 13

FIG. 2. Case 10. (A) Axial CT scan shows massive dilatation of the third and lateral ventricles. The arachnoid cyst lies at the
tentorial incisura. (B) Three months after insertion of a VP shunt, T1-weighted axial MRI scan shows bilateral subdural
haematomas, and an enlarged arachnoid cyst at the tentorial incisura. (C) T1-weighted mid-saggital MRI scan shows the
supracerebellar arachnoid cyst filling the posterior fossa. Note that despite the size of the cyst, the poterior fossa is not
enlarged and the torcula is normally positioned. (D) CT scan 1 year after CP shunting, demonstrates the disappearance of

the bilateral subdural hematomas and arachnoid cyst.

the walls of the cysts9 and filling of the cyst by osmotic
gradient.10 The anatomical communication may also
be intermittent.’

Sometimes, a minor head injury can provoke the
onset of symptoms. Galassi et al? suggested that the
clinical picture is one of long duration with an episodic
course in adults. Some complaints, such as headache
or vertigo can have a long history reflecting a chronic
increased intracranial pressure, but the duration of
signs and symptoms before diagnosis, such as gait
ataxia or cranial nerve palsy was usually short in our
cases. If the cysts are associated with other central
nervous system developmental abnormalities or if a
history of a traumatic delivery or an inflammatory
process is present in the aetiology, psychomotor
retardation is usually seen.””'! We did not detect any
inflammatory or traumatic aetiology in the history of
our patients, nor any association of any other severe
central nervous system developmental abnormalities.
None of our patients had psychomotor retardation.

As suggested by Barkovich ez al.,7 posterior fossa
CSF collections can result from abnormal develop-
ment of the cerebellum or fourth ventricle or from
formation of arachnoid cysts arising as a result of
anomalous splitting and duplication of the endome-
ninx during neural tube folding as in true arachnoid
cyst at other sites in the brain.*!®"?

Because of the hydrocephalus which is frequently
associated with infratentorial arachnoid cysts some
authors have ascribed the pathogenesis either to defec-

tive CSF absorption mechanisms'? or to a develop-

mental block of the cisterns rostral to the cyst,ls’16
rather than merely to mechanical factors. In all of our
four paediatric cases macrocephaly was the alerting
sign of a posterior fossa arachnoid cyst, though in the
majority of adult cases the presenting complaints were
related to the posterior fossa. In five adult cases with
associated mild hydrocephalus, a decrease in vent-
ricular size followed simple partial cyst excision. Thus,

it seems that in adult cases mechanical obstruction of
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FIG. 3. Case 9. (A) A non-communicating retrocerebellar
posterior fossa arachnoid cyst is seen on axial CT scans
after intraventricular injection of contrast via the bregmatic
fontanel. (B) A reduction in cyst and ventricular size is seen
after insertion of aY connected ventriculo-cysto-peritoneal
shunt.

the CSF circulation pathways by the cyst may be the
main cause of hydrocephalus. All of the paediatric
cases presented with a rapid progression of hydro-
cephalus. All of them but the one who died following
cyst excision, were treated with VP and CP shunting.

Classification

Many proposed classification systems exist for
posterior fossa cysts. Little ez all’ grouped infraten-
torial arachnoid cysts according to their location. A
topographic classification was proposed by Vaquero

FIG. 4. Case 12. (A) T1-weighted midsagittal MRI scan at 2
months of age shows retrocerebellar arachnoid cyst and
marked non-communicating hydrocephalus. (B) 3 years after
insertion of a VP shunt, the ventricular size was decreased,
but the cerebellum and the brain stem were severely
compressed by the enlarged cyst. There was a moderate
herniation of the cerebellar tonsils below the foramen magnum
(arrow). (C) One month after insertion of a CP shunt, the
compression of the cerebellum and the brain stem has disap-
peared. Note that the posterior fossa is not enlarged and the
torcular herophilli is normally positioned.



FIG. 5. Case 8. (A) Preoperative T1-weighted mid-sagittal
MRI scan shows a retrocerebellar arachnoid cyst com-
pressing the fourth ventricle. There was no elevation of the
torcula and no enlargement of the posterior fossa. (B) After
cyst wall excision and fenestration into the fourth ventricle,
the cyst has decreased in size. The communication
established between the cyst and the fourth ventricle is
seen (arrow).

et al.'® Arai and Sato'' classified all posterior fossa
cysts depending on the location and extension. We
included our two cases of supracerebellar cyst in this
study, because they were mainly localized in the
posterior fossa with extension superiorly and they
were approached operatively through the posterior
fossa.

In recent reports, great importance is attributed to
the formation of the floor of the fourth ventricle and

7,11

vermis. Barkovich et al.” define posterior fossa
arachnoid cysts as all discrete posterior fossa CSF
collections that are clearly separate from the fourth
ventricle and vallecula. They categorize Dandy-
Walker malformation, Dandy—Walker variant and

mega-cisterna magna as a separate continuum of
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developmental anomalies of the posterior fossa.” We
are in agreement with them. We think that a true
arachnoid cyst has a congenital origin, but is not
associated with other developmental anomalies of the
cerebrum and cerebellum. Based on clinical and
neuroradiological features, they must be classified as
a separate entity.11

Differential diagnosis

The differential diagnosis of posterior fossa arach-
noid cysts includes any cystic lesion of the posterior
fossa, such as cerebellar cystic astrocytomas, cystic
haemangioblastoma, hydatid cysts, abscesses, epider-
moid or dermoid tumours. There are also a few reports
in the literature in which an epithelial, glioependymal
or choroidal cyst was diagnosed histologically.“’lg’20
The characteristic appearance of an uncalcified,
low-density, extraaxial mass with regular borders that
do not enhance with administration of contrast
medium make the differential diagnosis from neo-
plastic or infectious disorders simple in most cases.
Epidermoid tumours are slightly hyperintense on
proton density-weighted MRI images, encase and
engulf arteries and cranial nerves, whereas arachnoid
cysts displace adjacent structures.?’

The main problem exists in differentiating arach-
noid cysts from the Dandy—Walker malformation,
vermian-cerebellar hypoplasia and mega cisterna
magna.22 In our study, the key features for the distinc-
tion were visualization of the fourth ventricle and
vermis on CT or MRI, demonstration of the torcula
and its sinuses normally positioned, and a normal-
sized posterior fosa. In all cases, the posterior fossa
was normal-sized, the torcula was normally positioned
and the fourth ventricle and vermis were seen on CT
or MRI except case 10. As previously described this
case was first misdiagnosed as a communicating
hydrocephalus, although preoperative CT were highly
suggestive of a posterior fossa cyst. The non-
communicating nature of the cyst and the significance
of a normally positioned torcula were appreciated
when MRI was available. The fourth ventricle and
brain stem were severely compressed by the cyst, but
the vermis was intact.

The significance of the position of the torcula and
the size of the posterior fossa are not yet clearly
defined in the differential diagnosis of posterior fossa
cysts. It is well known that in the Dandy—Walker
complex, there is a large posterior fossa with eleva-
tion of the torcula and its sinuses.’ However, there
are also many reports which describe the same
morphological characteristics with posterior fossa

2,18,23 .
>2®%” Nevertheless, in none of the

arachnoid cysts.
six cases of posterior fossa arachnoid cyst reported
by Barkovich ez al.,7 was there an enlarged posterior
fossa or an elevated torcula. We think that a normal-
sized posterior fossa with a normally positioned

torcula are the key features of this differentiation
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even in infants. Our four paediatric cases under 1
year of age accorded with this observation.

Angiographical evidence of arteriovenous dissocia-
tion over the surface of the brain is proposed for
differentiating these cysts from the Dandy-Walker
malformation and a mega cisterna magna.11 However,
the development of MRI may obviate the need for
angiography.24

The wide variation in the appearance of the
cerebellar vermis seen on sagittal MRI, the expan-
sion and invagination of the arachnoid wall, marked
compression capacity of the cyst to the surrounding
structures can make the diagnosis of an arachnoid
cyst difficult in some cases. Two cases reported by
Wolpert ez al.”? exemplify the difficulties in achieving
a final diagnosis even after surgery. In their cases, the
preoperative radiological findings of the posterior fossa
anatomical structures and arachnoid cysts were
completely changed after surgery. This can be due to
the growth capacity of both cerebrum and cerebellum
at an early age, but also can reflect potential invagina-
tion of arachnoid walls into the subarachnoid spaces
and fourth ventricle.

We think that distinction between a communicating
and non-communicating cyst is not always necessary.
In cases of mega-cisterna magna, if the posterior
fossa is normally sized, and if there is no elevation of
the tentorium and the torcula, filling of the cyst by
contrast makes a clear distinction between an arach-
noid cyst and a mega cisterna magna.11’26We had no
cases in this study that needed differentiation from a
mega cisterna magna. In a single case in which we
performed CT ventriculography, we decided to insert
a Y connected ventriculo-cystoperitoneal shunt
because of the non-communicating nature of the cyst.

If CT cisternography reveals early or late filling of
the cyst by contrast, it shows a communication from
the subarachnoid space to the cyst, but does not give
any information if there is a communication from the
cyst to the subarachnoid space.We believe that, except
for some selected cases, knowing the existence of any
communication between the cyst and the subarach-
noid spaces is not really helpful and reliable for
diagnosis and surgical treatment.

Surgical treatment

The debate which exists over the surgical treatment
of supratentorial arachnoid cysts by shunting pro-
cedures or cystectomy exists also for the posterior
fossa.” We preferred in most of our cases excision of
the cyst wall alone so as to avoid shunt dependence.
In all of the cases where we performed cyst excision,
successful results were obtained with a single opera-
tion and no recurrence was observed. On the other
hand, in our three cases that were treated only by
shunting procedures, the results were also successful.
Our mortality in case 11 was related to the preopera-
tive poor neurological status rather than a complica-
tion of surgery. Our results were satisfactory with
both surgical treatment modalities.

Conclusions

We suggest that, as a rule, if there are no develop-
mental anomalies associated with a posterior fossa
arachnoid cyst, and if the symptomatology is only of
a space occupying lesion in the posterior fossa, and if
after surgery, the cyst decreases in size, the cerebellum
and vermis re-expand and relief of symptoms is
provided then it is questionable whether these cases
have a congenital origin, or whether they are really
developmental anomalies. Elevation of the torcula
and its sinuses, an enlarged posterior fossa and clear
developmental anomalies of the rhombencephalic roof
are features that suggest a less favourable prognosis
with surgical treatment than for a true arachnoid
cyst.

Mechanical obstruction at the level of fourth
ventricle or aquaduct of Sylvius is the major under-
lying cause of hydrocephalus in adult patients with
posterior fossa arachnoid cysts and this is prevent-
able with the restoration of CSF circulation pathways
by cyst excision without the need for shunting. On
the other hand, in paediatric patients, the hydro-
cephalus is more severe and successful results can be
obtained with shunting procedures alone.
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