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ABSTRACT
Cerebrospinal fluid (CSF) pseudocyst abdomen is a rare but well-described complication following ventriculoperitoneal (VP) shunt. This entity does 
exist since 1954. This is seen more commonly among pediatric population and cause of CSF pseudocyst is still debated, many theories been postulated 
in the literature and so are its management. We present our experience with small case series and idea is to provide an alternate management 
strategy for shunt-independent cases. We did retrospective study of three cases, diagnosed on the basis of clinical profile and imaging. Subclinical 
infection was ruled out and patients with abdominal complaints predominantly and no ventriculomegaly on Noncontrast computed tomography 
head were subjected to “shunt-tie” at infraclavicular region. Out of three cases, two had abdominal complaints with no features of raised ICT and no 
ventriculomegaly. On tying the shunt catheter infraclavicular level for 48–72 h, they did not developed raised ICT/ventriculomegaly. Cyst was drained 
by percutaneous ultrasound-guided PIGTAIL. Shunt assembly was removed. One patient (shunt dependent) underwent exploratory laparotomy and 
repositioning of the catheter but experienced shunt malfunction, ultimately VP shunt was converted to ventriculopleural shunt. On follow-ups, there 
is no residual cyst or recurrence of symptoms. To conclude, evaluation of shunt dependency/non-dependency is of utmost importance. For shunt-
independent cases, percutaneous ultrasound-guided PIGTAIL drainage is safe, minimally invasive, and effective procedure and we may avoid many 
potential complications.
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INTRODUCTION
Ventriculoperitoneal (VP) shunt surgery is one of the 
most common procedures performed in neurosurgery. 
Cerebrospinal fluid (CSF) pseudocyst abdomen following 
VP shunt is an uncommon complication with incidence 
ranging from 0.33% to 6.6%.[1-3] This entity was first 
reported by Harsh in 19541–3. This complication is 
mostly seen among children and is extremely rare in 
adults.

There have been varied management strategies of an 
abdominal pseudocyst. Most of the strategies have focused 
on laparotomy and repositioning of the abdominal end of the 
shunt to another abdominal quadrant without considering 
if the patient is shunt dependent or independent. Our study 
aims to provide an alternate management strategy by tying 
the abdominal catheter of the shunt and draining pseudocyst 
with ultrasound-guided PIGTAIL. This strategy is minimally 
invasive, safe, and may avoid laparotomy-related additional 
complications in most cases.

CASE-WISE DETAILS
 Case wise details in Table 1.

DISCUSSION
Common abdominal complications following VP shunt 
surgery are peritonitis, ascites, bowel or abdominal wall 
perforation, and inguinal hernias. [1,4,5] Pseudocyst is a 
collection of CSF around terminal catheter [Figure 1], which 
grows slowly over a long time. Some patients have reported 
this complication after 3–4 weeks but a few may present after 
many years (3 weeks–10 years).[6]

Etiological aspects

There is no well-established etiology for the CSF pseudocyst 
in the literature. Long-standing subclinical abdominal 
infection,[7,8] high-protein contents in CSF, recurrent abdominal 
surgeries, increased abdominal adhesions, and silicone 
allergy[9] are some of the contributing factors for decreased CSF 
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absorption, leading to CSF collection in the form of pseudocyst 
formation. A  subclinical infection has been documented in 
17–80% of cases.[10] In addition, few pathogens have also been 
found quite commonly associated with pseudocyst which 
include Staphylococcus epidermis, Staphylococcus aureus, and 
Streptococcus.[10,11] At times, the subclinical infection caused by 
shunt may not be diagnosed by single CSF culture and infection 
may remain latent.[5,11] In our cases, cultures were all sterile 
presuming the role of subclinical infection.

Clinical manifestations

We noticed abdominal distension on presentation, which was 
insidious in onset and gradually progressive in all three cases 
[Figure 1] and case-wise details are mentioned in [Table 1]. 
Associated features of raised ICP such as headache, nausea, 
and vomiting may be seen especially in shunt-dependent 
cases (as in one of our cases) whereas abdominal distension 
with or without pain may be the only presenting symptom, 
especially in adult patients. Other less common features may 
be fever, anorexia, constipation, tenderness, palpable mass, 
and subphrenic abscess.[10]

Management dilemma

Management of CSF pseudocyst should be tailored 
to individual patient as there is no standard/uniform 
management strategy defined for pseudocyst abdomen 
and is always a management dilemma [Figure  2]. The 
options discussed in the literature [Table  2] include open 
procedures such as laparotomy and cyst drainage/cyst wall 

Figure 1: An X-ray showing the abdominal end of the shunt (black 
arrow) in the location of pseudocyst (a). Noncontrast computed 
tomography (NCCT) abdomen showing large pseudocyst abdomen 
with abdominal catheter lying along its anterior wall, as shown by 
black and bold white arrows (b and d). NCCT head showing the 
ventricular end of the shunt (c). NCCT head after removal of the 
shunt with no hydrocephalous (e).
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Role of shunt dependency – A key step

To the best of our knowledge, none of the studies has given 
any emphasis on shunt dependency. The “shunt dependency” 
has to be ruled out right at the beginning, especially when 
there are no signs of raised ICP and only complaint is 
abdominal distension. We can rule out “shunt dependency” 
by a simple and safe technique. One needs to tie the 
abdominal catheter of the shunt just below the clavicle by 
making a small skin incision (1 cm) over the shunt catheter 
and further dissection to locate shunt catheter. One needs to 
avoid any accidental cut in underlying catheter. The shunt is 
tied with nylon 2–0 suture [Figure 3a-c]. The patient should 
be observed for 2–3 days for any feature of raised ICP. Repeat 
Noncontrast computed tomography head should be done 
after a couple of days (after 48–72 h). If there are no features 
suggestive of raised ICP clinically as well as radiologically, 
then we consider him/her “shunt independent” and it makes 
management strategy simpler thereafter. We can simply 
remove the whole shunt assembly as an offending source to 
eliminate the possibility of latent or subclinical infection. 
CSF pseudocyst abdomen is further managed by a very 
simple, effective, and minimally invasive technique, that 
is, ultrasound-guided percutaneous drainage of the cyst 
(PIGTAIL drainage), as shown in algorithm in [Figure  4]. 
Furthermore, this technique may avoid many expected 
complications such as pleural effusion following VPL shunt, 
chances of infection following exteriorization of shunt end, 
and laparotomy-related complications. Gaskill and Marlin 

excision or laparoscopic cyst drainage with repositioning of 
the abdominal catheter of the shunt.[5,11-15] The laparoscopic 
method is considered a preferred method for pseudocyst 
abdomen management by many authors. Other options 
such as exteriorization of abdominal end with or without 
concomitant antibiotics and the alternate site or contralateral 
side for shunt catheter placement are suggested by many. 
Whereas few authors have advocated ventriculoatrial 
(VA), ventriculopleural (VPL), or endoscopic third 
ventriculostomy, especially when peritoneal cavity is not a 
suitable environment or infection free.[11,16] A comparative 
evaluation of management is detailed in Table 2.[5,11-15,17-21]

Open procedures such as laparotomy and excision of 
pseudocyst abdomen have been associated with multiple 
adhesion formation, obstruction, wound infections, etc. Such 
procedures are prone to recurrence of pseudocyst. Whereas, 
VPL shunt placement is a good alternative but it carries the 
risk of pleural effusion [Table 2], as in our Case 2. Most of the 
management options do not address the importance of clinical 
or subclinical infection, which may be a contributing factor. 
However, it is critically important that the presence or absence 
of subclinical or on-going infection as an infected assembly 
may continue to be a nidus.[3,11] Laparoscopic excision of 
the cyst and repositioning of the catheter are a less morbid 
procedure but we have observed in shunt-independent/non-
dependent cases, even such procedures can be avoided.

Most of the studies have not taken into account of the role of 
CSF workup or other inflammatory markers (TLC, ESR, and 
CRP) before proceeding any intervention. These levels are 
necessary as they will guide whether to exteriorize the shunt 
or not. Similarly, antibiotics need to be started as per culture 
and sensitivity.[22]

Figure  2: Exploratory laparotomy with collapsed pseudocyst 
abdomen and shunt tip (a-c). Development of pleural effusion 
following ventriculopleural shunt (d).

ba

c d

Figure  3: Child showing collapsed pseudocyst lump size after 
PIGTAIL drainage (on the right lower abdomen shown by black 
arrow) and site of tying shunt catheter infraclavicular, right side 
– shown by black arrow (a). Noncontrast computed tomography 
(NCCT) head showing no ventriculomegaly after tying shunt 
(b). Before draining, pseudocyst abdomen with shunt tips lying 
anteriorly and inferiorly (c).

c

b

a
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documented in their series that it is not mandatory to 
remove the walls of pseudocyst because pseudocysts solve 
spontaneously, once the catheter is taken off.[23] In our cases, 
it has proven a successful modality and no recurrence is seen 
after 3-year follow-up.

In the case of shunt-dependent patients, management is 
always challenging as there are possibilities of failure or 
recurrence of the pseudocyst. Again analysis of inflammatory 
markers (TLC, CRP, and CSF) beforehand is of utmost 
importance. In case of recurrence, we need to choose 
other options such as VPL or VA shunt placements. Some 
authors also suggest placement of the distal catheter in the 
gallbladder. For infected cases, we need to exteriorize the 
distal end or convert the proximal end of the catheter into 
EVD and start broad-spectrum/culture-based IV antibiotics 
for 2–3 weeks or till two cultures are sterile [Figure 4].

CONCLUSION
Abdominal CSF pseudocyst is a rare complication following 
the VP shunt procedure, especially in adults. Management 
needs to be tailored according to various parameters. CSF and 
inflammatory markers are of great help in deciding treatment 
plan. To ascertain beforehand, shunt dependency/non-

dependency is a key step to avoid potential complications. 
For shunt-independent pseudocyst, ultrasound-guided 
percutaneous drainage of a cyst (pigtail drainage) is a safe 
and effective method of treating pseudocyst abdomen.

In our study, despite limited number of cases, we had favorable 
outcome in such cases. In our opinion, more number of 
cases need to be evaluated to validate this management 
strategy (pigtail drainage) for shunt-independent cases to 
avoid laparotomy and alternate sites (VA and VPL) shunt 
placement-related complications.

Statement of ethics

Written informed consent was obtained from the patients 
for publication of this case report and any accompanying 
images. Ethical approval was not required for this study in 
accordance with national guidelines.

Data availability statement

All data generated or analyzed during this study are included 
in this article. Further enquires can be directed to the 
corresponding author.

Declaration of patient consent

Patient’s consent not required as there are no patients in this 
study.

Financial support and sponsorship

Nil.

Conflicts of interest

There are no conflicts of interest.

REFERENCES
1.	 Harsh GR 3rd. Peritoneal shunt for hydrocephalus, utilizing 

the fimbria of the fallopian tube for entrance to the peritoneal 
cavity. J Neurosurg 1954;11:284-94.

2.	 Rainov N, Schobess A, Heidecke V, Burkert W. Abdominal 
CSF pseudocysts in patients with ventriculo-peritoneal shunts. 
Report of fourteen cases and review of the literature. Acta 
Neurochir (Wien) 1994;127:73-8.

3.	 Sena FG, De Sousa RM, Meguins LC. Abdominal cerebrospinal 
fluid pseudocyst: A  complication of ventriculoperitoneal 
shunt in a Brazilian amazon woman. Case report. G  Chir 
2010;31:371-3.

4.	 Bryant MS, Bremer AM, Tepas JJ 3rd, Mollitt DL, Nquyen TQ, 
Talbert JL. Abdominal complications of ventriculoperitoneal 
shunts. Case reports and review of the literature. Am Surg 
1988;54:50-5.

5.	 Yuh SJ, Vassilyadi M. Management of abdominal pseudocyst in 
shunt-dependent hydrocephalus. Surg Neurol Int 2012;3:146.

6.	 Ohba S, Kinoshita Y, Tsutsui M, Nakagawa T, Shimizu K, 

Figure  4: Proposed algorithm showing management strategies 
for shunt dependent and shunt non-dependent abdominal CSF 
pseudocyst.



Kumar, et al.: Management issues in CSF pseudocyst

Journal of Neurosciences in Rural Practice • Volume 13 • Issue 4 • October-December 2022  |  758 Journal of Neurosciences in Rural Practice • Volume 13 • Issue 4 • October-December 2022  |  PB

Takahashi T, et al. Formation of abdominal cerebrospinal fluid 
pseudocyst. Neurol Med Chir (Tokyo) 2012;52:838-42.

7.	 Goldfine SL, Turetz F, Beck AR, Eiger M. Cerebrospinal fluid 
intraperitoneal cyst: An unusual abdominal mass. AJR Am J 
Roentgenol 1978;130:568-9.

8.	 Grosfeld JL, Cooney DR, Smith J, Campbell RL. Intra-
abdominal complications following ventriculoperitoneal shunt 
procedures. Pediatrics 1974;54:791-6.

9.	 White B, Kropp K, Rayport M. Abdominal cerebrospinal fluid 
pseudocyst: Occurrence after intraperitoneal urological surgery in 
children with ventriculoperitoneal shunts. J Urol 1991;146:583-7.

10.	 Salomão JF, Leibinger RD. Abdominal pseudocysts 
complicating CSF shunting in infants and children. Report of 
18 cases. Pediatr Neurosurg 1999;31:274-8.

11.	 Mobley LW 3rd, Doran SE, Hellbusch LC. Abdominal 
pseudocyst: Predisposing factors and treatment algorithm. 
Pediatr Neurosurg 2005;41:77-83.

12.	 Hamid R, Baba AA, Bhat NA, Mufti G, Mir YA, Sajad W. Post 
ventriculoperitoneal shunt abdominal pseudocyst: Challenges 
posed in management. Asian J Neurosurg 2017;12:13-6.

13.	 Popa F, Grigorean VT, Onose G, Popescu M, Strambu V. 
Laparoscopic treatment of abdominal complications following 
ventriculoperitoneal shunt. J Med Life 2009;2:426-36.

14.	 Wang HC, Tong YL, Li SW, Chen MS, Wang BD, 
Chen  H. Hemorrhagic abdominal pseudocyst following 
ventriculoperitoneal shunt: A  case report. BMC Surg 
2021;21:154.

15.	 Masoudi MS, Rasafian M, Naghmehsanj Z, Ghaffarpasand  F. 
Intraperitoneal cerebrospinal fluid pseudocyst with 
ventriculoperitoneal shunt. Afr J Paediatr Surg 2017;14:56-8.

16.	 De Oliveira RS, Barbosa A, Vicente YA, Machado HR. 
An alternative approach for management of abdominal 
cerebrospinal fluid pseudocysts in children. Childs Nerv Syst 

2007;23:85-90.
17.	 Tomiyama A, Harashina JI, Kimura H, Ito K, Honda Y, 

Yanai H, et al. An intra-abdominal pseudocyst around a 
ventriculoperitoneal shunt due to Streptococcus infection 
7 years after shunt surgery. Surg Res Pract 2014;2014:898510.

18.	 Kashyap S, Ghanchi H, Minasian T, Dong F, 
Miulli  D. Abdominal pseudocyst as a complication of 
ventriculoperitoneal shunt placement: Review of the literature 
and a proposed algorithm for treatment using 4 illustrative 
cases. Surg Neurol Int 2017;8:78.

19.	 Koide Y, Osako T, Kameda M, Ihoriya H, Yamamoto H, 
Fujisaki  N, et al. Huge abdominal cerebrospinal fluid 
pseudocyst following ventriculoperitoneal shunt: A  case 
report. J Med Case Rep 2019;13:361.

20.	 Anwar R, Sadek AR, Vajramani G. Abdominal pseudocyst: 
A  rare complication of ventriculoperitoneal shunting. Pract 
Neurol 2017;17:212-3.

21.	 Roitberg BZ, Tomita T, McLone DG. Abdominal cerebrospinal 
fluid pseudocyst: A complication of ventriculoperitoneal shunt 
in children. Pediatr Neurosurg 1998;29:267-73.

22.	 Egelhoff J, Babcock DS, McLaurin R. Cerebrospinal 
fluid pseudocysts: Sonographic appearance and clinical 
management. Pediatr Neurosci 1985;12:80-6.

23.	 Gaskill SJ, Marlin AE. Pseudocysts of the abdomen associated 
with ventriculoperitoneal shunts: A  report of twelve cases 
and a review of the literature. Pediatr Neurosci 1989;15:23-6; 
discussion 26-7.

How to cite this article: Kumar M, Joshi A, Tripathi M, Mohindra S, 
Nalin S. Central dilemma in CSF pseudocyst – A case series and review of 
literature. J Neurosci Rural Pract 2022;13:753-8.


