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Abstract Abdominal cerebrospinal fluid (CSF) pseudocyst is a rare complication of
ventriculoperitoneal (VP) shunt. It is characterized by collection of cerebrospinal
fluid in the peritoneal cavity, containing the distal end of the VP shunt catheter and is
surrounded by a wall composed of fibrous tissue without an epithelial lining. In this

Keywords article, we report four cases of abdominal cerebrospinal fluid pseudocyst in children

= abdominal
cerebrospinal fluid

with VP shunt, performed for tuberculous meningitis with hydrocephalus. We have
described the etiopathogenesis, the symptomatology, the diagnostic investigations,

pseudocyst the treatment method adopted, and proposed a simple and effective treatment
= ventriculoperitoneal protocol that has resulted in rapid resolution of symptoms in all our patients. Also, one
shunt of our cases had the largest abdominal CSF pseudocyst reported in the literature with

» ventriculoatrial shunt

Introduction

Abdominal cerebrospinal fluid (CSF) pseudocyst is an
uncommon, but an important complication of
ventriculoperitoneal (VP) shunt, with its incidence ranging
from 0.33 to 6.8%.'* Abdominal CSF pseudocyst usually
occurs in children’3> and is extremely rare in adults.” We
report four cases of abdominal CSF pseudocyst diagnosed
and treated at our institute according to our set protocols. To
the best of our knowledge, one of our cases, a 2-year-old
male child had the largest abdominal CSF pseudocyst
reported in the literature with respect to weight and
height of the child.

Case History

We treated four patients of abdominal CSF pseudocyst with
VP shunts. Their ages ranged from 2 to 16 years. VP shunt
was done in all the patients for treatment of tuberculous
meningitis with hydrocephalus. Their ages at the time the
shunt was performed ranged from 6 months to 10 years. The
time interval from shunt surgery to appearance of
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respect to weight and height of the child.

symptoms ranged from 1 to 13 years. The patients
presented with abdominal pain and either a lump in the
abdomen or abdominal distension. One of these patients, a
2-year-old male child also presented with altered sensorium
and vomiting, suggesting shunt malfunction. His weight and
height were 9 kg and 78 cm, respectively. Abdominal
ultrasonography (USG) showed a cystic lesion in peritoneal
cavity with shunt tube seen within the cyst. The diagnosis
was confirmed on abdominal computed tomography (CT)
scan, which showed a large, well-defined, homogenous, low-
density lesion in intraperitoneal compartment with shunt
tip seen within the lesion (~Fig. 1A, B). CT brain was also
done in all patients and one patient had findings suggestive
of moderate hydrocephalus.

All patients underwent emergency laparotomy and cyst
was drained, cyst wall biopsy taken, and the shunt was
externalized. CSF studies showed no abnormal findings, but
two patients had positive CSF culture reports (~Table 1).
They received prophylactic antibiotics initially and
subsequently according to the culture and sensitivity
reports. Ventriculoatrial shunt was done in the next stage,
once the infection was ruled out or controlled.
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Fig. 1 Abdominal CT scan of case 1 (A: axial, B: sagittal) showing a large, well-defined, homogenous, low-density lesion, measuring
12 x 15 x 14 cm and extending from epigastrium up to pelvis. Ventriculoperitoneal (VP) shunt tip is seen within the lesion.

Histopathology reports showed cyst wall-like structure
with fibrocollagenous vascularized connective tissue
without epithelial lining. There were mix inflammatory
infiltrates suggestive of nonspecific inflammatory changes.
There was no evidence of tuberculosis. All patients had an
uneventful recovery and were discharged in good clinical
condition. A routine X-ray chest and 2D echo was done to
confirm the position of ventriculoatrial shunt’s tip. All were
asymptomatic on their routine follow-up and USG showed
no intra-abdominal fluid collection.

Discussion

Abdominal CSF pseudocyst is characterized by collection of
CSF in the peritoneal cavity, containing the distal end of the
VP shunt and is surrounded by a wall composed of fibrous
tissue without an epithelial lining.* The underlying

Table 1 Details of four children with abdominal CSF pseudocyst

mechanisms involved in the formation of abdominal CSF
pseudocyst are still unknown; however, inflammatory
process, either sterile or infectious, is usually regarded as
the main causative factor.>* It could be due to focal
peritonitis around the distal end of the shunt catheter. The
inflammatory response could be sterile due to some
component of the shunt tube or due to the high
concentration of proteins in the CSF draining into the
peritoneal cavity.® Previous abdominal surgery could be
responsible for the formation of peritoneal adhesions, thus
preventing absorption of CSFE. Two of our patients had
positive culture reports suggesting local infection, which
could have been the reason behind the cyst formation.
Although the reports were negative in the other two
patients, it is possible that previous infection could have
resulted in peritoneal adhesions, thus decreasing CSF
absorption.

Patient Age (y) Age when shunt Sex CSF culture CT abdomen/CT brain
was performed

1 2 6 mo M Klebsiella pneumoniae 12 x 15 x 14 cm well-defined lesion
extending from epigastrium up to pelvis, with
shunt tip seen.
Moderate communicating hydrocephalus

2 16 3y M Staphylococcus aureus 9 x 16 x 12 cm loculated collection
extending from epigastrium to umbilicus, with
shunt tip seen

3 15 10y F - 8 x 10 x 7 cm well-defined lesion extending
from umbilicus up to pelvis, with shunt tip
seen

4 5 4y M - 8 x 12 x 9 cm well-defined lesion in
abdomen, with shunt tip seen within the lesion

Abbreviations: CSF, cerebrospinal fluid; CT, computed tomography.
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Patients may present with abdominal pain, abdominal
distension, abdominal lump, or symptoms of elevated
intracranial pressure such as headache, vomiting, and
altered sensorium, suggestive of shunt malfunction. It may
present as an acute abdomen and therefore should be
included in the differential diagnosis of acute abdomen.”"8

Plain radiographs are useful to rule out other causes of
acute abdomen and help determine the continuity of the
shunt. USG is best for fast and reliable diagnosis of
abdominal CSF pseudocysts.* However, a catheter adherent
to a cyst wall is difficult to visualize with USG. CT is effective
in the diagnosis of abdominal CSF pseudocysts, especially
when they are large and deform the normal architecture of
the abdomen. It can demonstrate both free floating catheters
and those adherent to cyst walls.>?

There are no fixed guidelines for treatment of abdominal
CSF pseudocysts, and therefore, many treatment protocols
have been described in the previous reports.z'4 Surgical
treatment options include laparotomy with excision or
biopsy of the cyst walls, CT- or USG-guided aspiration of
the pseudocyst, and laparoscope-assisted drainage of the
pseudocyst' >—along with repositioning the distal peritoneal
end of shunt in a different abdominal quadrant, shunt
removal, external ventricular drainage, and conversion to
either a ventriculoatrial or a ventriculopleural shunt. From
our previous experiences with such patients, we have seen
that repositioning the shunt in a different abdominal
quadrant may result in recurrence of pseudocyst or shunt
malfunction. CT, USG, or laparoscope-assisted drainage of
the pseudocyst also results in recurrence of symptoms
because of the continuous drainage of CSF into the
abdominal cavity. Therefore unless the CSF drainage is
diverted, pseudocyst or hydrocephalus due to shunt
malfunction is liable to develop. According to our
protocols, once the diagnosis is made, urgent laparotomy is
done with drainage of cyst, cyst wall biopsy is taken, and
shunt is externalized. Systemic antibacterial therapy is
administered throughout the course of treatment. Once
the infection is controlled or ruled out by CSF reports,
ventriculoatrial shunt is done in the next stage.

In conclusion, early diagnosis and treatment can result in
good outcome. Cyst drainage with externalization of shunt
followed by ventriculoatrial shunt is an effective treatment,
resulting in complete resolution of symptoms.
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Key Points

1. Cyst drainage with externalization of shunt followed
by ventriculoatrial shunt is an effective treatment of
abdominal cerebrospinal fluid pseudocyst, resulting in
complete resolution of symptoms.

2. Largest abdominal CSF pseudocyst reported in the
literature.
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