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Abstract

The use of the peritoneal cavity for cerebrospinal fluid (CSF)
absorption was introduced in 1905. Since then, the
ventriculoperitoneal shunt has been one of the most commonly
performed surgeries to treat hydrocephalus. Abdominal
pseudocysts are relatively rare abdominal complications due to the
insertion of a ventriculoperitoneal shunt. Their incidence varied
between 0.33 and 6.8%. We report a young boy with a history of
hydrocephalus treated by ventriculoperitoneal shunt he admitted to
our department presenting with abdominal pseudocyst revealed by
abdominal pain and headache. He underwent surgery, where shunt
was externalized and the pseudocyst was excision. The shunt was
reinserted after the infection was eradicated, a ventriculo-atrial
shunt was placed.
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INTRODUCTION

Ventriculoperitoneal (VP)
procedure is the most common surgery
performed to manage hydrocephalus in
neurosurgery. Distal complications of this
abdominal  wall
and ascites
Abdominal pseudocyst (APC) formation is a
rare complication secondary of VP shunt
[2,3]. Herein, we presented an unusual case
of a patient with a chronic right abdominal
pain at the right hypochondrium region and
was subsequently, after the examination
procedure, found to have a massive CSF
VP  shunt

procedure  include
perforation, peritonitis,

pseudocyst  attributed to

malfunction.
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CASE REPORT

shunt An 1l-year-old child who underwent
shunting at the age of 3 years because of
congenital hydrocephalus (Dandy-Walker
variant), was admitted to our emergency
department with abdominal pain and
[1]. vomiting for one month, physical
examination shows vital signs were stable
within normal limits, no fever. On abdominal
examination, there was no abdominal
distension, but occurred to be rebound
tenderness in the right upper abdominal
region and decreased bowel sounds. A CT
abdominal scan revealed an intraperitoneal
cyst at the tip of the abdominal catheter
(figure 1). Inflammatory assessments were
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negative; white blood cell count of 9000/pL
(4000-10000 /mm?) and a C-reactive protein
level of 3 mg/L (< 4. 5 mg/L). Liver and
kidney functions were normal with normal
serum electrolytes. The child was admitted to
surgery room for an exploratory laparotomy
of intraperitoneal CSF cysts, where the
pseudocyst was punctured through the
abdominal wall followed by excision of the
pseudocyst and the distal side of the
peritoneal shunt was repositioned in the left
upper quadrant of the abdomen cavity
(Figure 2). The postoperative evolution

showed persistent abdominal pain, images
showed no pseudocysts (Figure 3) and the
CSF culture was positive for E. coli.
Antibiotherapy was initiated (C3G 100
mg/kg/day for 21 days) and the shunt was
externalized. After CSF sterilization, the
child underwent surgery to place a
ventriculo-atrial shunt. The postoperative
evolution was favorable, no abdominal pain,
no intracranial hypertension syndrome, he
was apyretic. One year later, the child fully
recovered with no further complications.

Figure 1 Abdominal CT scan showed pseudocyst abdominal within the tip of abdominal
catheter
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Figure 2 perioperative image shows the cyst wall

Figure 3 Abdominal CT scan after excision the pseudocyst and reinsertion the catheter into
the left superior quadrant
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DISCUSSION

Abdominal pseudocyst is a rare
complication of ventriculoperitoneal shunt,
its incidence ranging from less than 1 to 4.5%
[4,5]. VP Shunt-related complications are
reported in the literature with a frequency
from 1 to 59% [6,7]. The formation of
pseudocysts due to shunt placement is mainly
observed in the abdominal cavity, as most
ventricular drains are placed in the abdominal
cavity. In 1954, APC was described for the
first time by Harsch [8]. Jackson and
Snodgrass mentioned a similar complication
after one year [3]. The definition of
abdominal pseudocyst is an accumulation of
CSF at the distal end tip of the VP shunt
within the abdominal cavity, or if the VP
shunt has migrated, CSF accumulation
occurs within the adjacent abdominal wall
[1]. The term “pseudocyst” refers to
encapsulation by a fibrous peritoneal
membrane, which does not contain an
epithelium [9]. They are more common than
ascites [10]. Three different mechanisms
have been proposed, however, the
pathogenesis exact remains unknown:
chronic infection, foreign body reaction, and
particle like protein in CSF [11,12]. The time
for an abdominal pseudocyst to develop from
the last shunting procedure ranges anywhere
from three weeks to five years. Depending on
the size of the pseudocyst, symptoms of
bowel obstruction may arise. Abdominal
complaints is the classical presentation of
APC and signs of shunt dysfunction [5,12—
14], such as nausea and/or vomiting were the
most frequent symptoms, followed by
decreased appetite, constipation and diarrhea.
Although the absence or a low incidence of
shunt dysfunction has been reported [5,15],
there are reports of a higher rate of
intracranial hypertension that can even
prevail over the abdominal signs, including
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headache, lethargy and irritability. CT scan of
the abdomen is the gold standard diagnostic
imaging modality, although ultrasound could
be used as initial management for it is fast,
reliable and cost-effective [16,17]. CT scan is
often more useful to identify other etiologies
in distinguishing those presenting with severe

abdominal pain, such as appendicitis,
diverticulitis, abdominal abscess, or bowel
obstruction [18]. Pseudocysts can be

identified on CT abdomen as large fluid-
filled collections delimited by a thin wall
adjacent to the catheter tip [11,19].
Histological examination of the pseudocyst
shows fibrous tissue with acute inflammation
[12].

Treatment of pseudocysts varies and no
recommendations have been established,
treatment strategies should be adjusted
according to the patient's clinical
condition[20]. If infection was eliminated
and the patient is asymptomatic, no treatment
is indicated. In the other hand, if the cyst was
symptomatic and there is no infection, some
authors suggest paracentesis and aspiration of
the cyst fluid, others had been treated by
laparotomy and wide excision of the cystic
walls, and recently laparoscopic-assisted
lysis of the pseudocyst has been proposed.
For shunt treatment; replacement of the distal
catheter in the peritoneum, in the cases of
pseudocyst recurrence replacement of the
distal catheter in the atrium or pleural cavity.
If shunt infection is confirmed, the shunt
should be externalized and anti-biotherapy
until the germ is eradicated. In the literature,
Staphylococcus aureus is the most common
cultured germ [12]. Ricardo et al. reported
four cases with abdominal pseudocyst treated
by endoscopic third ventriculostomy, which
have failed in two cases [21].
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CONCLUSION

Abdominal pseudocyst is an uncommon
complication of VP shunt placement. It
should be suspected in any patient with VP
shunt complaint of abdominal pain. Infection
of the shunt is always should be suspected.
For selected patients, endoscopic third
ventriculostomy could be an excellent
strategy after shunt externalization.

Declaration of interest

The authors declare that there is no
conflict of interest that could be perceived as
prejudicing the impartiality of this review.

Funding

This work did not receive any specific
grant from any funding agency in the public,
commercial, or not-for-profit sector.

Consent for publication

All authors consent to publication

REFERENCES

1. Agha FP, Amendola MA, Shirazi KK, Amendola
BE, Chandler WF.
complications of ventriculo-peritoneal shunts.
Radiology. 1983; 146(2): 323-326.
https://doi.org/10.1148/radiology.146.2.6849024
(Accessed on: May 20, 2025)

2. Murtagh FR, Quencer RM, Poole CA. Extracranial
complications of cerebrospinal fluid shunt function

Unusual  abdominal

in childhood hydrocephalus. Am J Neuroradiol.
1980; 1(4): 301-304. (Accessed on: May 20, 2025)

3. Jackson IRAJ, Snodgrass SR. Peritoneal shunts in
the treatment of hydrocephalus and increased
intracranial pressure: A 4-Year survey of 62
patients. J Neurosurg. 1954; 11(4): 307-311.
https://doi.org/10.3171/jns.1954.11.4.0307
(Accessed on: May 20, 2025)

4. Erikei V, Ganitismen O, Hosgor M. Complications

of ventriculoperitoneal shunt in hydrocephalic
children: A case report and review. Ann Pediatr
Surg. 2014; 10(2): 50-53.
https://doi.org/10.4103/1687-4137.137362
(Accessed on: May 20, 2025)

JF, RD. Abdominal
pseudocysts complicating CSF shunting in infants
Pediatr

5. Salomao Leibinger

and children: Report of 18 cases.
Neurosurg. 1999; 31(5): 274-278.

252

https://doi.org/10.1159/000028867 (Accessed on:
May 20, 2025)
6. Farahmand D, Hilmarsson H, Hogfeldt M, Tisell

M. Perioperative risk factors for short term shunt

revisions in adult hydrocephalus patients. J Neurol
Neurosurg Psychiatry. 2009; 80(11): 1248-53.
7. Basilotta Marquez YNI, Mengide JP, Lifiares JM,
Saenz A, Argafiaraz R, Mantese B. Abdominal
with a

complications in patients

ventriculoperitoneal ~ shunt:  proposal  for
management recommendations from a single
pediatric tertiary center. Child’s Nerv Syst. 2021;
37(7): 2223-32.

8. 3rd HG. Peritoneal shunt for hydrocephalus
utilizing the fimbria of the fallopian tube for the
entrance to the peritoneal cavity. J Neurosurg.
1953;

9. Risfandi M, Celia C, Shen R. Abdominal wall

of
ventriculoperitoneal shunt insertion: a case report.
Pan Afr Med J. 2022; 41.

10. Achufusi TGO, Chebaya P, Rawlins S. Abdominal
CSF Pseudocyst as a Complication of VP Shunt
Placement. Cureus. 2020;12(12):¢12034.

11. Achufusi TGO, Chebaya P, Rawlins S. Abdominal

Cerebrospinal Fluid Pseudocyst as a Complication

pseudocyst as a complication

of Ventriculoperitoneal Shunt Placement. Cureus.
2020; 12(Ive): 10-2.


https://doi.org/10.1148/radiology.146.2.6849024
https://doi.org/10.3171/jns.1954.11.4.0307
https://doi.org/10.4103/1687-4137.137362
https://doi.org/10.1159/000028867

Abdominal Pseudocyst...

Dehneh et al.

12.

13.

14.

15.

16.

17.

Mobley LW, Doran SE, Hellbusch LC. Abdominal
pseudocyst: Predisposing factors and treatment
algorithm. Pediatr Neurosurg. 2005; 41(2): 77-83.
https://doi.org/10.1159/000085027 (Accessed on:
May 20, 2025)

Prasad C, Khandelwal A, Kumar S, Chaturvedi A,
N. Abdominal Fluid
Pseudocyst Due to Ventriculoperitoneal Shunt
Mimicking Unilateral Pleural Effusion: A Rare
Finding. J Neurosurg Anesthesiol. 2021; 33(2):
187-8.

Rainov N, Schobef3 A, Heidecke V, Burkert W.
Abdominal CSF pseudocysts in patients with

Kumar Cerebrospinal

ventriculo-peritoneal shunts. Report of fourteen
cases and review of the literature. Acta Neurochir
(Wien). 1994; 127(1-2): 73-8.

Gaskill SJ, Marlin AE. Pseudocysts of the
abdomen associated with ventriculoperitoneal
shunts: A report of twelve cases and a review of the
literature. Pediatr Neurosurg. 1989; 15(1): 23-6.
Ivan Y, Hauptman J, Marin JR. Abdominal
Cerebrospinal Fluid Pseudocyst Diagnosed by
Point-of-Care Ultrasound. Pediatr Emerg Care.
2016; 32(6): 408-9.

Guest B, Merjanian M, Chiu E, Canders C.
Abdominal

Diagnosed with Point-of-care Ultrasound. Clin

Cerebrospinal Fluid Pseudocyst

253

Pract Cases Emerg Med. 2019; 3(1): 43-6.

18.Koide Y, Osako T, Kameda M, et al. Huge

abdominal cerebrospinal  fluid pseudocyst
following ventriculoperitoneal shunt: A case
report. J Med Case Rep. 2019; 13: 1-4.
https://doi.org/10.1186/s13256-019-2047-z

(Accessed on: May 20, 2025)

19. Fatani GM, Bustangi NM, Kamal JS, Sabbagh AJ.

Ventriculoperitoneal shunt-associated abdominal
cerebrospinal fluid pseudocysts and the role of
laparoscopy and a proposed management
algorithm in its treatment: A report of 2 cases.

Neurosciences. 2020; 25(4): 320-6.

20. Kashyap S, Ghanchi H, Minasian T, Dong F, Miulli

21.

D. Abdominal pseudocyst as a complication of
ventriculoperitoneal shunt placement: Review and
proposed treatment algorithm. Surg Neurol Int.
2017; 8:1-5.
https://doi.org/10.4103/sni.sni_199 17 (Accessed
on: May 20, 2025)

de Oliveira RS, Barbosa A, Vicente YAMYV,
Machado HR. Alternative
management of abdominal CSF pseudocysts in
children. Child’s Nerv Syst. 2007; 23(1): 85-90.
https://doi.org/10.1007/s00381-006-0217-2
(Accessed on: May 20, 2025)

approach  for



https://doi.org/10.1159/000085027
https://doi.org/10.1186/s13256-019-2047-z
https://doi.org/10.4103/sni.sni_199_17
https://doi.org/10.1007/s00381-006-0217-2

Abdominal Pseudocyst...

Dehneh et al.

Ao laal) Aygatl) dlaad §palil) cilisLiaal) aaf ¢ idad) Sl (S

1.2

$aad daao A2

‘I’ZGJX’S Jaas ‘1‘25.?15 ‘):u/ ‘

12 Jaid vida 12 Mlaly) cotl] g

oadlall

Alleall S e Gl sliniul dallaal Leladll 4L aill cilllee 223 1CilaaYly dualal)
GRSV S sl Elaall il paliaial (58l eliall) GBlacall aladiul &5 Cua Lo sud
Adliia Liday AL sat JA0) Cay G 5,00l Alal ClieLiaall (e o Glall 8 43S0
6.8 50.33 O s A 7 ) 55

O GidS plall (8 QIS (S Alal) G Land ) alld) o3 5 Glaall didad) 4l o)

PNCH PURRCTI ARG WRUSRE RN PUCEGIRN P 15 NORIN R P IR SO N
S S Jlatiad o35 Ao L&

) (A AL gl Ja) Bale) 5 (5 el Anlae o3 sl

(oS5l § Ladll il ¢ il SN Sl e Lol Alygantl ¢ bl oliuiad AU ciLalSl
e L) Algatl) cilie Liae

254

bt diga TP didl iy

hdtisall colac¥ls § Ladl) dalyn aud!
(o)) Bang — (el 2ens aalal)
Js¥) dene daals dlaually calall 4,67

(all) Bang —

Received: November 5, 2022
Accepted: February 2, 2023

DOI:
https://doi.org/10.35516/jmj.v58i3.621



https://doi.org/10.35516/jmj.v58i3.621

