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ABSTRACT
Background: Long-term outcomes after surgical treatment of arachnoid cysts (ACs) have not been reported
adequately. Impaired visual acuity is not a common symptom of shunt dependency syndrome due to cystperitoneal (CP) shunt malfunction for ACs. We report a case of CP shunt malfunction, who presented only
impaired visual acuity as a symptom, long after the initial surgical treatment.
*Corresponding author:
Nobutaka Mukae,
Department of Neurosurgery,
Graduate School of Medical
Sciences, Kyushu University,
Fukuoka, Japan.

Case Description: A 16-year-old boy was surgically treated for the left frontal AC with CP shunting at 2 years
of age. Extension of the peritoneal shunt catheter was performed at 15 years of age. A year later, he started
experiencing impairment of visual acuity without headaches, which worsened to bilateral light perception. The
presence of bilateral optic atrophy was confirmed. The AC in the left frontal lobe had enlarged very slightly, with
shortening of the intracystic catheter, and the cerebrospinal fluid pressure was elevated to 30 cmH2O. He was
treated with lumboperitoneal shunting. The visual acuity showed limited improvement.
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Conclusion: The possibility of CP shunt malfunction and shunt dependency syndrome should be considered,
even if the patient presented only impaired visual acuity and no significant changes in the size of the ACs are
observed.
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INTRODUCTION
Arachnoid cysts (ACs) are common cystic malformations, frequently occurring at various
intracranial locations.[1] In many cases, they are asymptomatic and are diagnosed incidentally.[1,17]
Intracranial ACs often lead to elevated intracranial pressure (ICP) and present as headache,
dizziness, seizures, and developmental delay.[10,16] Surgical treatment modalities are frequently
considered, when ACs are symptomatic.[3,4,10] The common surgical procedures for treating
ACs are microsurgical or endoscopic fenestration of the cyst wall and cyst-peritoneal (CP)
shunting.[4,10] Recently, a rare but serious complication after shunting of ACs has become known
as shunt dependency syndrome.[12,14] In the shunt dependency syndrome, there is often no sign
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of intracranial hypertension (enlarging of AC or ventricles),
but elevation of ICP occurring and presents headache or
vomiting.[12,14] Only a few cases present impaired visual acuity
as a symptom of shunt dependency syndrome.
Herein, we report a case of CP shunt malfunction for AC who
presented only impaired visual acuity, as a shunt-dependent
syndrome.

a

CASE REPORT
The patient was a 16-year-old male. At the age of 1 year,
his parents noticed the enlarging of his head, and following
investigations revealed an AC in the left frontal lobe and
hydrocephalus. He was treated with CP shunting at 2 years
of age [Figure 1a]. Normal development followed and he
underwent extension of the peritoneal shunt catheter in
another hospital at 15 years of age. Computed tomography
(CT) scan performed immediately after the catheter
extension surgery [Figure 1b] demonstrated a decrease in
size of the AC and of the cerebrospinal fluid (CSF) space in
bilateral middle cranial fossa and lateral ventricles. However,
the tip of the intracranial shunt catheter was found to be
shorter compared to catheter used in the initial surgery, as
observed on the CT scan. At the age of 16 years, he started
experiencing impaired visual acuity without headaches. He
visited an ophthalmologist and was treated for optic neuritis
of unknown etiology, but the treatment was ineffective. Nine
months later, his visual acuity worsened to limited to light
perception and he was admitted to our hospital.
Except impaired visual acuity, he did not show any
neurological problems. Fundus examination revealed
bilateral optic atrophy [Figure 2a]. CT scan demonstrated
slight increase in the size of the AC, lateral ventricles, and
dilated CSF spaces in bilateral middle cranial fossa compared
to the CT scan performed 9 months previously [Figure 2b].
Magnetic resonance imaging (MRI) demonstrated distention
of the CSF space surrounding the optic nerve sheath
[Figure 2c]. CSF pressure with lumbar puncture was elevated
to 30 cmH2O. These findings suggest that malfunction of a
CP shunt could cause recurrence of an AC and increased
ICP. Cisternography with iotrolan revealed a communication
between the left frontal AC, CSF spaces in the middle cranial
fossa, and basal cisterns [Figure 2d]. We treated the patient
with lumboperitoneal shunting. The size of the CSF space in
bilateral middle cranial fossa and that of the AC decreased
gradually [Figure 3]. The visual acuity improved to a manual
value at 10 cm, 6 days after the surgery, but did not recover
completely.

DISCUSSION
The patient we have reported here is thought to have caused
elevation of ICP triggered by catheter deviation from AC.
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Figure 1: (a) Postoperative computed tomography (CT) scan after
cyst-peritoneal (CP) shunting at 2 years of age showing left frontal
arachnoid cyst (AC), dilation of cerebrospinal (CSF) space in
bilateral middle cranial fossa, basal cisterns, and lateral ventricles.
A CP shunt catheter is inserted in the left frontal AC. (b) CT after
surgery for extension of the peritoneal shunt catheter at 15 years
of age showing reduced size of the left frontal AC and CSF space
in bilateral middle cranial fossa and lateral ventricles, compared to
that seen at the age of 2 years. However, the shunt catheter in the left
frontal AC is shortened (white arrowhead).

We think that this is a very rare case report in that the only
symptom was impaired visual acuity. Impaired visual acuity as
a symptom of ACs is originally relatively rare, accounting for
1.6–4% of ACs in the literature.[8,16] Only a few case reports
have documented the association between visual symptoms
and ACs.[9,13,20] Zhang et al. reported the 6.5-year follow-up
of ACs treated with shunting, and shunt malfunction was
reported in 26% of patients but without the symptom of visual
impairment.[21] Galarza et al. reported follow-ups of ACs treated
with open craniotomy after a mean duration of 6 years and
reported no recurrence.[5] Only a few cases of visual impairment
after CP shunt placement have been reported.[2,11,14] Hence, it
seems that visual impairment seems to be a rare symptom. It
is universally accepted that clinicians should exercise caution
when ascribing any nonspecific symptoms such as headaches,
behavioral disturbances, or epilepsy to the presence of an
AC.[6] In the cases of CP shunt-related complications, many
cases appear to present with symptoms of headaches and
vomiting,[2,11,14] and these symptoms were ordinary complicated
in the patient who showed the visual impairment. It is not clear
why there were no symptoms of headache or vomiting in this
case, but it should be noted that shunt dependency syndrome
might only present visual impairment.
Increased ICP is a possible mechanism of for the development
of impaired visual acuity in this case. In idiopathic
intracranial hypertension, impaired visual acuity is quite
common.[19] It is well-known that patients with increased
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Figure 3: Computed tomography 1 year after lumboperitoneal
shunting showing shrinkage of the left frontal arachnoid cysts and
cerebrospinal fluid spaces in the middle cranial fossa and lateral
ventricles.

The excess CSF from the left frontal AC flowed to the basal
cisterns and middle fossa ACs and ICP gradually increased,
which could have led to impaired visual acuity.
b

c

d

Figure 2: (a) Fundus examination at 16 years of age showing
bilateral optic atrophy. (b) Computed tomography after 9 months
since the initiation of visual symptoms. Slight enlargement of the
left frontal arachnoid cysts (AC) and dilated cerebrospinal fluid
(CSF) spaces in bilateral middle cranial fossa and lateral ventricles
compared to Figure 1b. (c) Magnetic resonance imaging at 16 years
of age demonstrates distention of the CSF space around the optic
nerve sheath (white arrows). (d) Cisternography with iotrolan.
There is a slight influx of contrast agent in the AC (yellow arrow).
Communication between the left frontal AC, CSF spaces in the
middle cranial fossa, and basal cisterns is confirmed.

ICP often show distention of the CSF space around the optic
nerve sheath,[7] which was observed in our case. It is also
well-known that chronic papilledema caused by increased
ICP can lead to secondary optic nerve atrophy.[15] Hence,
we speculate that in our case, first, the shunt catheter in the
AC shortened, and CSF flow through the CP shunt reduced.

Regarding the CT and MRI findings in our case, the changes
were modest. Aoki et al. and Sunami et al. reported similar
cases of increased ICP as a result of CP shunt malfunction
without enlargement of cyst and ventricles, as a slit ventricle
syndrome,[2,18] and recently, these cases have been described
as shunt dependency syndrome.[12,14] Considering these
knowledge, the diagnosis of shunt failure cannot be reliably
excluded on the basis of normal cyst or ventricular size. The
mechanism by which the ventricular size remains unchanged
has not been completely elucidated, but could be attributed to
low brain compliance because of the regression of absorption
mechanism of CSF.[14] We believe that this phenomenon can be
seen in this case. Our case was referred to our hospital after a
relatively long time (9 months). The stable size of the AC could
be the reason for this delay. Unfortunately, the patient’s visual
acuity did not recover well, probably because the damage to
the optic nerve lasted for a long time. The importance of
recognizing the symptoms of increased ICP, regardless of the
imaginary result, is highlighted by the findings of our case.

CONCLUSION
Caution should be exercised while treating AC patients with
CP shunt developing impaired visual acuity. The possibility
of CP shunt malfunction and shunt dependency syndrome
should be considered even if the patient presented only
impaired visual acuity, and no significant changes in the size
of the ACs are observed.
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