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CT cisternography for presurgical evaluation of arachnoid cyst: case report
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Abstract. CT cisternography for presurgical evaluation of arachnoid cyst: case report. A 62-year-old man complaining
of vertigo and progressive hearing loss was diagnosed with an arachnoid cyst at the right cerebellopontine angle based
on magnetic resonance imaging (MRI). In this case-report, we used computed tomography (CT) cisternography to deter-
mine whether the arachnoid cyst communicated with the cerebrospinal fluid (CSF) space. Differentiating between a non-
communicating and communicating arachnoid cyst is required for presurgical evaluation. CT cisternography is a less
used but reliable radiological technique for determining the presence of communication, and could therefore be included
in the diagnostic work-up of arachnoid cysts. The patient underwent surgery with fenestration of the arachnoid cyst; his
vertigo improved and his hearing was preserved.

Introduction

Arachnoid cysts are estimated to
account for about 1% of all
intracranial masses.' They present
predominantly in children with a
prevalence of 2.6%. Arachnoid
cysts may occur in any part of the
nervous system where there is
arachnoid, but common sites are
the temporal fossa (67%), frontal
convexity (14%), and posterior
fossa (12%). The cerebellopontine
angle accounts for 5% of cases.’
Although these lesions are classi-
fied as benign tumours, they can
cause aggravating, sometimes
irreversible symptoms, such as
vertigo and hearing loss, if they
exert pressure on the surrounding
structures.

Case report

A 62 year-old man presented with
a prominent complaint of dizzi-

ness, without nausea or vomitus,
starting three months before pre-
senting to the ENT clinic. The
dizziness was triggered by head
movements and persisted for a
few seconds. Anamnestic data and
a left-sided Dix-Hallpike manoeu-
vre, which showed a torsional
nystagmus, were suggestive of a
benign paroxysmal positional ver-
tigo on the left side, although
there was no improvement of
symptoms after repeated Epley
manoeuvres. The Romberg test
was positive with a tendency to
fall to the right. Electronystag-
mography (ENG) with alternate,
binaural, and bithermal caloric
tests showed a 48% right reduced
vestibular response and 60% right
directional preponderance. The
patient also reported a subjective
progressive hearing loss. Tone
audiometry demonstrated a bi-
lateral sensorineural hearing loss
in the middle and high frequencies

with a Fletcher index of 35 dB and
32 dB in the right and left ears,
respectively (Figure 1). Speech in-
telligibility was 100% at 70 dB
HL bilaterally. The tympanogram
showed a type A curve bilaterally.
There was no tinnitus, but the pa-
tient frequently experienced inter-
mittent headaches. Facial nerve
function was normal.
Contrast-enhanced MRI showed
a T2-hyperintense non-enhancing
cyst situated at the right cerebello-
pontine angle posterior to the
vestibulocochlear nerve, which
was slightly deviated anteriorly
(Figure 2). Fluid-attenuated inver-
sion recovery (FLAIR) sequences
showed a hypointense structure
with the same signal intensity as
the CSF, suggesting an arachnoid
cyst. To evaluate potential com-
munication between the cyst and
the CSF spaces, CT cisternography
was performed. Routine radiogra-
phy of the lumbosacral spine

This study was previously presented as a poster, “Positional vertigo and sensorineural hearing loss associated with a cerebello-
pontine angle arachnoid cyst: a case report”, at the annual spring meeting of the Royal Belgian Society for Ear, Nose, Throat, Head
and Neck Surgery, Brussels, March 24, 2012.
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Figure 1
Pre- and post-operative pure tone audiometry of the right (a)
and left (b) ears. Hearing preservation was achieved on the
operated right side. AC = air conduction, BC = bone conduction.

and lumbar puncture was fol-
lowed by intrathecal administra-
tion of 8 ml Omnipaque (300 mg
jodium/ml). The patient was
placed in the Trendelenburg posi-
tion to advance the flow of intra-
thecal contrast towards the head.
CT cisternography was performed
at three different time points; 0, 6,
and 20 hours. No complications
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Figure 2
Pre-operative T2-weighted axial MR image through the
posterior fossa. a: Hyperintense arachnoid cyst in the right
cerebellopontine angle (arrow). The signal intensity of the cyst
is the same as the CSF in the cisterns (arrowhead). b: Anterior
deviation of the right vestibulocochlear nerve.

occurred during the procedure.
Neither immediate nor delayed
communication between the cyst
and the arachnoid space could
be demonstrated because there
was no contrast enhancement of
the cyst after 20 hours (Figure 3).
In conclusion, the radiological

data were compatible with a soli-
tary non-communicating arach-
noid cyst at the right cerebello-
pontine angle.

We presumed that the patient’s
vertigo was caused by the mass
effect of the tension cyst on the
vestibulocochlear nerve, and that

this arachnoid cyst was causing
progressive sensorineural hearing
loss as well. Therefore, a micro-
surgical intervention was proposed.
The patient underwent a right sub-
occipital retrosigmoid craniotomy.
A tension cyst with compression
and elongation of the right 8"
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cranial nerve was observed peri-
operatively. Marsupialisation with
multiple fenestrations of the arach-
noid cyst via resections of dif-
ferent parts of the cyst wall, per-
mitting free flow of CSF, resulted
in decompression of the 8" cranial
nerve. The post-operative course
was uneventful and the patient left
the hospital 3 days after surgery.

During otorhinolaryngological fol-
low-up, the patient experienced
decreased vertigo and his hearing
ability stabilised. An ENG 6
months after surgery demonstrated
recuperation, but the patient still
had 21% right reduced vestibular
response with insufficient central
compensation of the vestibular
asymmetry (33% right directional
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Figure 3

Axial CT cisternography images show a non-communicating
arachnoid cyst at the right cerebellopontine angle. There is no
contrast enhancement at 0 (a), 6 (b), and 20 (c) hours after
intrathecal contrast injection. The cystic lesion (arrow) main-
tained low density compared with other cerebral structures.
The subarachnoid space, with cisterns, was gradually opaci-
fied with contrast. After 20 hours, there was a diffuse opacifi-
cation of liquor spaces.

preponderance during rotational
chair testing). An ENG 12 months
post-operatively showed further
recovery of the right vestibular
system with normal rotational
testing and symmetrically excita-
ble vestibular organs during
caloric tests. Regular follow-up
with tone audiometry indicated
that the surgery successfully pre-
served the patient’s hearing. The
most recent tone audiometry, con-
ducted during the 12-month fol-
low-up period, showed bilateral
symmetric sensorineural hearing
loss, with a Fletcher index of 28
dB and 23 dB in the right and left
ears, respectively, approaching
age-related presbyacousis (Figure
1). A follow-up MRI 6 months
after surgery showed an obvious
decrease in the size of the arach-
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Figure 4
Post-operative axial T2-weighted axial MR image through the
posterior fossa. This image demonstrates a decrease in size of
the arachnoid cyst (arrow).

noid cyst. The right 8" cranial
nerve was no longer deviated
(Figure 4).

Discussion

Arachnoid cysts have a wide and
varied clinical spectrum. Head-
ache, seizures, nausea, vomiting,
and (transient) neurological de-
ficits are a consequence of in-
creased intracranial pressure and
compression of cerebral struc-
tures. Infratentorial or posterior
fossa arachnoid cysts can cause
otovestibular manifestations such
as hearing loss,*”* tinnitus,’*® or
vertigo, and gait ataxia or incoor-
dination.® Generally, these symp-
toms are not present at the same
time. The differential diagnosis
is quite extensive and includes
Meniere’s disease,” benign paroxys-
mal positional vertigo, multiple
sclerosis, and space-occupying
lesions like acoustic neurinoma or
meningioma.'** The detailed oto-
logical and neurological exami-

nation often fails to lead to the
correct diagnosis. In children, a
congenital posterior fossa arach-
noid cyst can present as ‘audi-
tory neuropathy/auditory dyssyn-
chrony’. This was first described
by Boudewyns et al'® in a newborn
after failing neonatal hearing
screening. A complete diagnostic
work-up with imaging is recom-
mended.

Our patient had no history of
head injury or infection, or of
subarachnoidal haemorrhage. The
presenting signs and symptoms
were thought to be associated with
inner ear pathology. We per-
formed a complete diagnostic
work-up including audiometry,
tympanometry, ENG, and imag-
ing. MRI showed an unexpected
cerebellopontine arachnoid cyst.
Differentiating between arachnoid
and epidermoid cysts is essential
because of the different thera-
peutic interventions used to treat
them. Diffusion-weighted MRI
can distinguish between an arach-
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noid cyst and an epidermoid cyst.
In contrast to an epidermoid cyst,
an arachnoid cyst shows no diffu-
sion restriction."

The symptoms and neuroimag-
ing results are not adequate as
indications for treating arachnoid
cysts. Understanding the commu-
nication between the cyst and sub-
arachnoid space is helpful for
decision making. Non-communi-
cating cysts are expected to
increase in size and are responsi-
ble for mass effect and progres-
sive symptoms. These tension
cysts can be treated with cystecto-
my or fenestration into the adja-
cent CSF space such as the sub-
arachnoid space, basilar cisterns,
or ventricles. Some symptomatic
patients with complete communi-
cating arachnoid cysts may not
require surgical intervention. CT
cisternography is the conventional
method for functional CSF flow
evaluation, although CT cisterno-
graphy has a few disadvantages
such as its invasiveness, x-ray
exposure, long imaging time,
and cost. In 2005, Yildiz et al.”* re-
ported that MR CSF flow imaging
with a phase-contrast cine sequence
is a reliable noninvasive alter-
native to invasive CT cisternogra-
phy. In this study, the sensitivity
and specificity of phase-contrast
cine MRI in demonstrating the
communication between the arach-
noid cysts and the CSF were 80%
and 100%, respectively. In our
case, the strategy employed was
CT cisternography performed at 3
different time points; 0, 6, and 20
hours. Neither immediate nor
delayed communication between
the cyst and the arachnoid space
could be demonstrated because
there was no contrast enhance-
ment of the cyst after 20 hours.

We presumed that the patient’s
symptoms were related to the non-
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communicating arachnoid cyst.
The exact pathophysiology by
which arachnoid cysts produce
vestibulocochlear manifestations
is not yet clarified and can be
many. In our case, the most plau-
sible explanation was via direct
compression and elongation of the
8" cranial nerve. Our peri-opera-
tive observation supports this
explanation. Some authors sug-
gested an impaired vascular sup-
ply or altered CSF dynamics.””
Our patient underwent fenestra-
tion of the tension cyst to alleviate
the direct compression. Microvas-
cular decompression of the 8" cra-
nial nerve was performed as well.
Microvascular compression of the
7™ and 8" cranial nerve have been
previously reported with hemifa-
cial spasm, disabling positional
vertigo, tinnitus, otalgia, and fre-
quency-specific hearing loss, and
decompression can be of clinical
benefit in selected patients.” A
causal relationship between a
cerebellopontine arachnoid cyst
and a neurovascular conflict was
reported in a case with hemifacial
spasm and paroxysmal tinnitus.
The blood vessel was abnormally
displaced by the arachnoid cyst,
causing a vascular cross-compres-
sion of the facial and acoustic
nerves. Evacuation of the arach-
noid cyst alone had no beneficial
effect, but additional microvascu-
lar decompression was needed to
relieve the symptoms.'*

The post-operative state of the
patient was excellent. He experi-
enced improved vertigo and his
hearing ability stabilised during
the 12-month follow-up period.
Clinical follow-up associated with
technical investigations such as
MRI, ENG, and audiometry pro-
vided anatomical and objective
evidence of the subjective im-
provement of the patient’s com-

plaints. Based on MRI, fenestra-
tion alleviated the mass effect of
the tension cyst on the 8" cranial
nerve. Based on previous reports,
post-operative outcome after sur-
gical intervention for arachnoid
cysts is promising. Vestibular
symptoms are usually improved
or resolved and worsening hearing
ability is prevented. However, sig-
nificant improvement or complete
recovery of hearing loss is still
rare. """ Jayarao et al® first re-
ported a near-complete resolution
of sensorineural hearing loss in a
paediatric patient. Because symp-
toms can improve very slowly,
long-term follow-up is required.
Not all arachnoid cysts are
symptomatic, as many lesions are
found incidentally when patients
undergo neuroimaging procedures
for unrelated symptoms. The ques-
tion then rises as to whether these
patients should be treated or not.
This remains a controversial issue.
In general, accurate follow-up
with imaging and clinical exami-
nation is preferred if the lesion is
asymptomatic. Surgery is indicated
for progressive types or if symp-
toms occur.**”* Some authors have
recommended a minimally inva-
sive neuroendoscopic approach.”
If the endoscopic procedure fails,
established treatment options such
as craniotomy for partial or com-
plete cystectomy, fenestration into
the subarachnoid space, or cyst
shunting to the peritoneal cavity
or venous system can be performed
subsequently without causing addi-
tional risks to the patient. Stereo-
tactic needle aspiration usually
provides temporary benefit but
does not result in good long-term
outcomes. In summary, the appro-
priate treatment differs for each
patient depending on multiple
individual factors such as sympto-
matology, age, and comorbidity.
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Conclusion

Arachnoid cysts can present clini-
cally with multiple signs and
symptoms, depending upon the
degree of cerebral tissue compres-
sion and the location of the lesion.
The cerebellopontine angle is an
uncommon place, associated with
different non-specific otological
symptoms. Since arachnoid cysts
are relatively rare lesions, it
should not be the number one
diagnosis in a patient complaining
of dizziness and hearing loss.
Inner ear pathology is often sus-
pected in these patients. The
pathogenesis of arachnoid cysts
still remains uncertain. Patients
with symptomatic arachnoid cysts
can benefit from surgical interven-
tion, whereas asymptomatic cysts
can be managed with a wait-and-
scan policy. Radiological assess-
ment is beneficial for two reasons.
Firstly, it is needed to make a
definite diagnosis since a detailed
otological and neurological exam-
ination often fails to make the
correct diagnosis. Secondly, deter-
mination of whether or not the
arachnoid cyst is communicating
with the CSF space is important
for pre-operative evaluation. CT
cisternography is one possible
way to determine the presence of
communication and could there-
fore be included in the diagnostic
work-up.
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