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Abstract
An intraparenchymal pericatheter cyst is a rare complication of ventriculoperitoneal shunt, which is 
not well described yet. Due to its rarity, lack of characteristic symptoms and radiological features 
that often mimic brain tumors or abscesses, especially in head computed tomography without 
contrast can be easily misdiagnosed. We report the case of a 9‑year‑old girl who was admitted to 
a peripheral hospital due to severe headaches and vomiting. The child had a history of craniotomy 
and ventriculoperitoneal shunt for posterior fossa tumor, performed in our department, 4 years 
earlier. The patient underwent a brain magnetic resonance imaging (MRI) scan and transmitted to 
our hospital with the diagnosis of brain tumor. However, a closer look at the MRI established the 
diagnosis of intraparenchymal pericatheter cerebrospinal fluid cyst; hence, the patient underwent 
shunt revision and cyst drainage. We researched the literature and described 20 reported cases, 
discussing the pathophysiological mechanisms, the radiological features, and the optimal treatment of 
this interesting, yet a challenging complication.
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Introduction
Intraparenchymal pericatheter cyst 
following a ventriculoperitoneal shunt 
is not a well‑described entity. Although 
rare, it is a complication that can be 
easily misdiagnosed, mimicking a tumor 
or a brain abscess. Hence, it is critical 
for a physician to understand the unique 
radiological features of these lesions. 
As the pathophysiological mechanism of 
these cysts is thought to be the obstruction 
of the ventricular tip of the catheter, a 
complication that still occurs in up to 50% 
of pediatric and 29% of adult patients,[1] 
we believe that the number of pericatheter 
cysts may increase in the coming years.

Case Report
Α 9‑year‑old girl was admitted to a 
peripheral hospital due to severe vomiting 
and headaches. According to her father, 
she suffered recurrent headaches which 
started 3 weeks prior. Clinical examination 
and blood tests showed no pathological 
findings, except mild dehydration caused by 

vomiting. The child stayed at the hospital, 
and a magnetic resonance imaging (MRI) 
scan was performed the next morning, 
which revealed a sizable frontal lesion. 
As a result, the child was immediately 
transferred to our hospital with the 
diagnosis of a possible brain tumor or brain 
abscess.

The girl was already known to our 
department, as she had undergone a 
craniotomy for the removal of a pilocytic 
astrocytoma of the posterior fossa 4 years 
earlier. The tumor had been completely 
resected, and a ventriculoperitoneal 
shunt had been placed, as the girl had 
presented with hydrocephalus and bilateral 
papilledema. The patient had then been 
scheduled for the annual follow‑up with 
MRI scan, with no pathological findings, 
even in the last scan, which had been 
performed 6 months before the last 
admission.

We performed a meticulous clinical 
examination with no significant findings. 
A new brain MRI scan, performed in our 
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hospital, is shown in Figure 1. The lesion was thought to 
be a tumor, and the patient was initially scheduled for a 
craniotomy. However, a closer look by our radiologists 
changed our plans, as they considered the lesion to be a 
cystic formation containing cerebrospinal fluid (CSF).

The cyst was homogenous, well demarcated, following 
the CSF pattern in all MRI sequences (hyperintense 
in T2‑weighted, hypointense in T1 and hypointense in 
fluid‑attenuated inversion recovery), with a diameter of 
3.06 cm and surrounding edema. Lack of gadolinium 
enhancement made the diagnosis of a tumor improbable. 
The fact that there was no diffusion restriction, combined 
with normal blood tests and absence of fever, allowed 
us to rule out a brain abscess. As a result, the diagnosis 
of intraparenchymal pericatheter cyst was established, 
and the patient was taken to the operating theater, for a 
more conservative surgical approach than craniotomy. 
Intraoperatively, obstruction of the ventricular tip was 
confirmed; hence, shunt revision and cyst drainage were 
performed. Patient’s symptoms improved and postoperative 
MRI scan confirmed the absence of the cyst [Figure 2].

Discussion
Concerning the number of shunts performed every 
day, intraparenchymal pericatheter cyst is an 
infrequent complication with only 20 reported cases 
worldwide (11/2018), 13 of which in pediatric patients 
and seven in adults. Noteworthy, in four out of the seven 
adult cases shunt was placed when they were infants or 
children.[2‑5] Etiology for initial shunt placement varies, but 
our patient is the only child that had a shunt placed after 
tumor resection. Apart from ventriculoperitoneal shunt, 
which accounts for most of the cases, such cysts have been 
reported with Ommaya reservoirs and ventriculosubgaleal 
shunts.[3,6,7]

In most of the cases, the complication occurred months 
or a few years after the initial shunt insertion. However, 
there are two cases in which the cyst developed after 15 

and 19 years, respectively.[2,8] We assume that in these 
cases cyst formation had probably begun soon after the 
placement, but became symptomatic many years later. In 
our case, annual MRI had not shown signs of cyst even 
4 months before symptoms arose.

The lesion is visible on computed tomography (CT) 
scan, but a brain MRI is useful to differentiate cyst from 
CSF edema, tumor, or even abscess, especially in cysts 
covered by a thin wall, as the one presented.[8] Vasogenic 
edema around the cysts was present in all reported cases. 
As mentioned above, lack of enhancement after contrast 
injection and no diffusion restriction can be very useful in 
differential diagnosis. Furthermore, a CT cisternography 
can determine whether there is communication between the 
cyst and the ventricles and support the diagnosis of a CSF 
cyst.[6] In addition, as shown in Table 1, only seven of the 
reported cases presented with typical symptoms of raised 
intracranial pressure.[2,3,6,7,10] As a result, careful look at the 
radiological images is mandatory to avoid misdiagnosis.

Obstruction of the shunt catheter is considered as the 
most common underlying cause of cyst formation and 
was present in our case, too. However, there are three 
reported cases in the literature, where no obstruction was 
present,[4,12] and some did not require shunt revision. In 
such cases, partial obstruction of the proximal tip may 
be responsible.[12] When the peripheral tip of the catheter 
is blocked, intracranial pressure rises.[7] As a result, CSF 
flows back from ventricles to the parenchyma through the 
opening made by the catheter itself,[6] as Balasubramaniam 
described with the term “direct infusion edema model.”[11] 
Intraparenchymal cysts can also develop when some of 
the ventricular catheter’s holes lay outside the ventricles, 
creating a connection between the ventricles and the 
adjacent parenchyma.[4] Pericatheter cysts are more 
common among pediatric patients, probably because 
they develop more taut ventricles than adults after shunt 
placement, while their brain parenchyma is softer.[2,6] In 

Figure 1: (a) T2, (b) T2 FLAIR, (c) T1 FLAIR, (d) ADC MRI
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Figure 2: Postoperative MRI T1W (a-c) sagittal and (d) coronal
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addition, Varjamani described a case of a patient who 
underwent radiation treatment after shunt procedures, and 
there are indications that radiation may have played a role 
in cyst formation, due to changes that occurred in white 
matter.[4]

Whether these mechanisms will lead to the formation 
of CSF cyst or CSF edema depends on how fast the 
blockage occurs along with the gliosis degree around 
the catheter tract, the brain and ventricle compliance and 
the pressure grading between ventricles and the adjacent 
white matter.[6,10] A cyst occurs more easily on the grounds 
of high‑pressure gradient and gliosis. Vasogenic edema 
around the cysts is often reported and was present in our 
case too.[2] The mechanism of its development is not clear 
yet, but it is considered to be developed similarly to CSF 
cyst, as CSF flows back from the ventricles. Fluid may also 
move directly from the cyst to the interstitial space.

The fact that obstruction is probably the triggering factor 
of cyst formation leads to the conclusion that shunt 
revision is mandatory, even if the symptoms are not 
typical of shunt obstruction.[8,13] However, there have been 
reported two cases where no signs of shunt obstruction 
were noticed, thus only cyst aspiration was performed, 
and patients were scheduled for regular follow‑up by CT. 
Conservative treatment has the advantage of avoiding an 
operation, but if an underlying, even partial, obstruction 

is present, these patients may need shunt revision in the 
future. Intraparenchymal pericatheter cyst is still a rare 
complication that can occur not only in children but also 
in adults, even many years after ventriculoperitoneal shunt 
insertion.[14] Malfunction of the peripheral tip of the catheter 
is considered to be the cause of cyst formation, thus shunt 
revision and cyst drainage is the treatment of choice. The 
exact incidence of this complication is still unknown, as 
many asymptomatic cases remain undiagnosed. No cyst 
recurrence has been reported in any case so far when shunt 
revision was performed. However, more research should be 
done to fully understand the pathophysiological etiology 
and determine the optimal treatment.
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Table 1: Summary of reported cases
Author Age Interval from 

initial shunt
Primary diagnosis Symptoms Shunt 

revision
Iqbal et al., 2000[6] 10 years 10 years Meningomyelocele Headaches, vomiting, weakness 

and spasm of the right arm
Yes

10 years Posttraumatic hydrocephalus Headaches, nausea Yes
Sugimoto et al., 1991[9] 5 months 2 months Meningomyelocele Vomiting Yes

5 months 2 months Meningitis Vomiting Yes
2 years 2 years Congenital hydrocephalus Yes

Sakamoto et al., 1994[3] 7 years 3 months Meningomyelocele Subcutaneous CSF collection Yes
7 years 9 months Achondroplasia Vomiting Yes
6 years 1 year Encephalocele Vomiting Yes
19 years 1 month Neurofibromatosis I Headache, unconscious Yes

Watkins et al., 2015[5] 26 years 1 week Aneurysmal subarachnoid hemorrhage Visual disturbance Yes
Rim et al., 2011[10] 2 months 2 months Neonatal hydrocephalus Fontanel bulging Yes
Balasubramaniam 
et al., 2013[11]

1, 5 years 1, 5 years Meningomyelocele Generalized tonic‑clonic 
seizures

Yes

Shekawat et al., 2012[7] 65 years Cerebellopontine angle mass Right hemiparesis Yes
Amans and Dillon, 
2013[2]

20 years 15 years Meningitis Hemianopsia, headache, 
vomiting

Yes

Bianchi et al., 2017[8] 19 years 19 years Meningomyelocele Left hemiparesis Yes
Sinha et al., 2008[12] 4 years 4 years Meningomyelocele Asymptomatic No

5 months 4 weeks Intraventricular cyst Asymptomatic No
Vajramani and 
Fugleholm, 2005[4]

51 years 5 years Meningioma Speech and writing disturbance Yes

Wallace and Grandhi, 
2017[13]

60 years Aneurysmal subarachnoid hemorrhage Headaches, confusion, gait 
imbalance

CSF – Cerebrospinal fluid
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