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ABSTRACT
Ventriculoperitoneal shunt (VPS) surgery is a common procedure for 
pediatric hydrocephalus, which can lead to gastrointestinal complications 
such as catheter blockage, shunt infection, and distal catheter extrusion. 
Current problems include blockage, dysfunction, malposition, or catheter 
and valve infection, resulting in recurrent admissions to hospitals. Risk 
factors include hydrocephalus type, age, male sex, and socioeconomic 
status. The incidence of abdominal problems following VPS ranges 
between 5% and 47%, with the GI tract corresponding to the vast 
majority of the abdominal cavity problems. The pediatric population is 
more prone to these problems due to thinner bowels and more dynamic 
peristalsis. A case report from the Mohamed VI University Hospital Center 
in Marrakech evaluated the impact of VPS on the gastrointestinal tract and 
to determine severity of these effects even with doses less alarming than 
normally seem necessary. Problems in the upper GI tract involvement 
from the mouth cavity to stomach but lower problems belong to both small 
and large intestine as well as rectum and anus. VPS perforations often 
occur in the colon, leading to complications such as cerebral subdural 
abscesses, colon obstruction, abdominal distension, and bilious vomiting. 
Early diagnosis and treatment are crucial, as the most common pathogen 
found is Escherichia coli. Treatment includes surgery, antibiotic therapy, 
and laparoscopy. Children often develop transanal protrusion due to tube 
migration and bowel perforations. Despite the rarity of the condition, 
practitioners should be aware of potential issues in the gastrointestinal 
system and ensure early diagnosis and treatment.
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INTRODUCTION

Among the most common procedures carried out on children at every 
neurosurgery institution is ventriculoperitoneal shunt (VPS) surgery. 
A wide range of problems, such as straightforward catheter blockage, 
shunt infection, and distal catheter extrusion through the oral cavity, 
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urethra, anal canal, abdominal wall, cervical area, etc., 
have been documented in the literature [1-3]. Ten percent 
is the documented occurrence of distal catheter migration 
[4]. Rare side effects from ventricular catheters include 
subdural and extradural hematomas, pneumocephalus, and 
intraventricular hemorrhage [5].

Ventriculoperitoneal shunts are among the most common 
neurosurgical procedures performed on children. The 
literature documents a plethora of potential issues with these 
shunts, including simple catheter obstructions, infections of 
the shunt itself, and extrusion of the distal catheter through 
unlikely orifices like the mouth, urethra, anus, abdominal 
wall, or neck [1-3]. Migration of the distal catheter occurs in 
approximately 10% of cases according to records [4].

Rarely, ventricular catheters have caused subdural hematomas, 
pneumocephalus, or intraventricular hemorrhaging [5]. 
While shunts effectively treat hydrocephalus, their use 
introduces a lifelong risk of complications that require 
diligent monitoring and treatment to avoid debilitating 
issues. Neurosurgeons continually innovate shunt designs to 
minimize obstruction and migration risks while maximizing 
longevity, but occasional revision surgery remains inevitable 
for many pediatric patients. Hydrocephalus is a challenging 
pathology that accounts for nearly half of pediatric 
neurosurgical unit admission. The VPS has been developed 
over time to drain cerebrospinal fluid efficiently. Common 
complications include catheter and valve obstruction, 
malfunction, malposition, or infection, leading to multiple 
hospital admissions [6]. Risk factors include hydrocephalus 
type, age, male sex, and socioeconomic status. The revision 
rate is high, reaching 84.5% in some patient populations [7].

After VPS placement, the incidence of abdominal issues 
varies from 5% to 47%, with the GI tract accounting for the 
great majority of digestive issues. Clinicians must be aware 
of the potential injuries in this area [8,9]. The pediatric 
population is more prone to these problems due to thinner 
bowel walls and more dynamic peristalsis. The morphology 
of their intestinal musculature and the GI tract’s morphology 
contribute to the risk of perforation.

The evaluation of the impact of VPS insertion on the 
gastrointestinal tract (GI tract) was the goal of this narrative 
review and our case report. The severity of those effected 
and determining the management strategies that have been 
documented in the literature. Upper GI tract perforations 

may affect tissues from the mouth cavity to the stomach, 
while lower GI tract disorders affect the small and large 
bowels, as well as the rectum and anus. Furthermore, more 
occasionally, hepatic and cholecystic disease has been 
described as a result of VPS placement.

CASE REPORT

In our daily practice within the neurosurgery department at 
the Mohamed VI University Hospital Center of Marrakech, the 
entire team has become accustomed to managing newborns 
with malformative or post-meningitic hydrocephalus, in 
which gastrointestinal problems are still quite uncommon. 
A 7-month-old boy who had a history of bacterial meningitis 
at the age of 2 months, complicated by hydrocephalus, had 
undergone a VPS following the sterilization of the CSF and 
the return of normal protein content. This was the first 
case that was encountered over a two-year period, from 
2021 to 2023. The patient was brought by his family with 
a presentation of digestive disorders consisting of vomiting 
and acute diarrhea, with a fever measured at 38.9. The 
clinical examination found the distal end of the catheter 
protruding through the anus (Figure 1). The management of 
this complication consisted of a biological exploration, which 
revealed a high CRP, with leukocytosis predominantly of 
neutrophils. In partnership with pediatric surgeons, the DVP 
was removed in an emergency, and it was discovered that the 
appendix was the site of the digestive perforation (Figure 2). 
The postoperative period was uneventful. The follow-up of 
the patient’s hydrocephalus was normal and it was done 
through monitoring of the cranial perimeter, neurological 
examination, and radiological control of ventricular dilation.

The second case was of a male infant aged 8 months, who 
had a history of hydrocephalus due to congenital stenosis of 
the Sylvian aqueduct, diagnosed at the age of 3 weeks, and 
treated with a VPS at the age of 2 months. His parents brought 
him in after observing the catheter’s distal end sticking out 
through the anus (Figure 3). The infant’s clinical checkup 
came back normal. The surgical management consisted of 
removing the VPS during which the digestive perforation 
involved the transverse colon, and the intestinal defect was 
repaired after VPS removal (Figure 4). The placement of a 
second valve on the contralateral side was performed due 
to the beginning of an intracranial hypertension syndrome 
after 6 weeks.
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Figure 1. The distal part of the VPS coming out through the 
anus in a 7-month-old boy.

Figure 2. Intraoperative image of a trans-appendicular perforation by the distal 
end of the VPS.
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Figure 3. An 8-month-old boy’s distal portion of the VPS emerging                       
through the anus.

Figure 4. Post-operative picture of the VPS’s distal end following ablation.

DISCUSSION

Oral complications

A VPS distal catheter transoral migration is a rare occurrence (Figure 5); the first instance was reported in 1987 in a 10-year-
old child who had post-tuberculous hydrocephalus [10]. After the shunt was replaced with a ventriculoatrial (VA) shunt, the 
patient passed away due to related complications. The etiology of this syndrome includes intraabdominal processes, such 
as stomach or jejunal perforation, which might involve the oral cavity by perforating the trachea. We present the case of 
an 8-month-old female patient who underwent a shunt placement for communicating hydrocephalus and was readmitted 
6 months later for respiratory distress and choking. The distal shunt in the trachea was identified at the time of revision 
surgery; thus, it needed to be removed and a shorter one reinserted [11]. Ghritlaharey [12] reviewed 22 patients with this 
kind of complications in 2016, 20 of whom were child and this problem has been reported subsequently.
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Figure 5. VP shunt distal end oral extrusion [13].

Gastric complications

Although they are less common than in adults, a few 
occurrences of stomach lesions in children have been 
described. First, it has been documented that children who 
have VPSs may experience stomach perforations anytime 
from a few months to several years

following placement. Four months following the treatment, 
an infant with a VPS showed signs of acute malnutrition 
and an enlarged head circumference. Six centimeters into 
the stomach, the shunt tip was discovered and extracted 
[14]. Second, another intraoperative complication was 
gastric perforation. Due to Dandy-Walker deformity and a 
history of ileostomy insertion during abdominal surgery for 
necrotizing enterocolitis, a young patient needed shunting 
for hydrocephalus. After externalizing the shunt, the patient 
was treated with gentamicin and ampicillin. At the four-
month follow-up, no problems were found, and a week later, 
the VPS was swapped out for a VA shunt [15].

VPSs have been found, in asymptomatic individuals, in the 
stomach, suggesting the stomach’s potential as a CSF draining 
location [16]. Alther suggested the ventriculogastric shunt 
in 1965 [17,18], and Jurkiewicz proposed resuscitation of 
these draining techniques in 2012 [19]. While some VPSs 
related to perforations have no significant effects under 
certain conditions, the technique has not been used as a 
substitute for CSF derivation due to risks such as ascending 
infection, stomach acid leakage in the peritoneum, or distal 
shunt dislodgement.

Small intestine complications

Small intestine perforation is a frequent consequence of VPS 
in children, affecting several areas including the ileum and 
jejunum [20,21]. In contrast to stomach perforations, which 
cause the shunt to migrate into the mouth, small intestinal 
injuries can cause transanal and transoral protrusion [22]. 
The majority of patients get well with the right care, which 
involves a laparotomy, removal of the shunt, switching to 
temporary external ventricular drainage, systemic and 
intrathecal antibiotics, and finally replacing the shunt, 
involving the atrium or peritoneum [23]. One major 
consequence of perforations is bacterial contamination of 
the shunt, which causes meningitis and peritonitis. Infections 
with Escherichia coli, Staphylococcus epidermidis, Serratia 
marcescens, and Proteus mirabilis have been reported, with 
the last being linked to spontaneous bacterial peritonitis 
[24].

Intestinal obstruction, a condition resulting from VP 
shunting, can lead to various consequences, including 
volvulus and mechanical obstruction. In a case of an 
11-month-old with hydrocephalus and myelomeningocele, 
the shunt was surgically removed due to a gas fluid level in 
the intestines. The bowel was found to be surrounding the 
shunt with 2.5 turns around it, forming a volvulus. The shunt 
was then placed in the subhepatic space, but it had to be 
removed due to Klebsiella pneumoniae contamination. The 
shunt became immobile, allowing the intestine to coil [25]. 
Mechanical obstruction might result in shunt dysfunction 
or severe blockage, necessitating quick medical treatment. 
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In a case of a 3-month-old with hydrocephalus and Chiari 
II malformation, a distal catheter knotted around the small 
intestine, which produced ischemia and necrosis [26]. A 
small-bowel resection was performed, followed with an 
ileostomy and replacement with a VA derivation. Small-
bowel obstruction may occur from a variety of additional 
VPS related conditions, including inadequate removal of the 
distal catheter from the abdomen, sclerosing encapsulating 
peritonitis, and pseudodocysts that cause some degree of 
obstruction. There is no established consensus on how to 
handle these circumstances.

Colonic complications

VPS perforations, frequently occur in the colon, with little 
abdominal peritonism and shunt dysfunction in certain cases. 
In one case, CSF from a pseudocyst contained E. coli and 
Streptococcus fecalis, and the contrast substance injected 
into the shunt revealed a gap in the ascending colon. The 
treatment included colon wall repair, laparotomy, removal of 
the distal catheter, and antibacterial drugs [27]. In a different 
case, Pseudomonas aeruginosa and K. pneumoniae, both of 
which were subsequent to the colonic damage, contaminated 
the shunt. Colon radiography, CT, and shuntograms have 
been observed in studies, and early diagnosis is crucial. The 
most frequent pathogen found in these circumstances is 
Escherichia coli [28]. Rarely, the patient has no symptoms 
and distal catheters poke through the anus [29].

Abdominal distension, bilious vomiting, cerebral subdural 
abscesses, colon blockage from volvulus, and 48 hours of no 
bowel movement are among the problems that might result 

from a colon perforation [30]. For 48 hours, a 21-month-old 
child with a VPS had no stool activity, bilious vomiting, and 
abdominal distension. Bowel derotation and colopexy were 
used as management of this case, and the shunt failure was 
attributed to severe constipation [31]. After conservative 
treatments to remove the involved colon, two juvenile cases 
of shunt dysfunction linked to abdominal distension were 
resolved [32]. Knuth J et al. had reported a case of a VP 
distal catheter that has been dislodged in the colon which 
was successfully removed using other techniques, such as 
laparoscopy [33].

Children frequently develop transanal protrusion as a result 
of tube migration and small or large bowel perforations [34]. 
Although the diagnosis is simple, but initial discomfort can 
be mistaken for ascariasis [35]. The vast majority of cases 
have been effectively handled, with no significant problems. 
Most instances have been identified with sterile CSF cultures 
[36], There were, however, some more critical situations that 
needed further treatment.

For instance, a 2-month-old child was treated for 
methicillin-resistant Staphylococcus aureus meningitis 
[37]. Ghritlaharey et al.’s case series revealed a patient with 
congenital hydrocephalus experiencing a worsening of his 
intracranial pressure [38]. Treatment options for this case 
included laparotomy, distal shunt revision, intestinal wall 
repair, laparoscopy, shunt removal and external ventricular 
drainage (Figure 6), and pediatric colonoscopy to find and 
removing the distal catheter [39,40].

Figure 6. Fecal pigmentation of the abdominal part of the VPS, resulting of 
long-term intraluminal colonic content exposure [13].
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CONCLUSION

While being a rarely diagnosed condition, medical 
professionals must stay informed on potential postoperative 
complications involving the gastrointestinal tract following 
VPS implantation. Ensuring vigilant care through prompt 
determination and targeted treatment can meaningfully 
impact a patient’s outcome. Therefore, age is still an 
important consideration when evaluating for diagnosis 
since incidence varies greatly between pediatric versus adult 
cases. They vary in severity, and displayed symptoms similar 
to all types of abdominal pathology. Once these issues have 
been diagnosed, they often require a multidisciplinary 
team of specialists, led by a pediatric neurosurgeon, 
gastroenterologist, pediatrician, and general surgeon, to 
manage and device, which could include either replacement 
or repair.
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