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Background A patient presented with protrusion of her ventriculoperitoneal (VP) shunt from her anus.

Summary A 29-year-old woman with a history of multiple VP shunt revisions presented with abdominal 
pain. A concerning complication was identified upon examination—the patient’s VP shunt was 
protruding from her anus. The most recent revision of the shunt had been performed three years 
prior. Subsequent imaging studies revealed that the VP shunt had penetrated the distal transverse 
colon and tracked caudally, reaching the level of the rectum. Laparoscopic intervention was 
successful in closing the colotomy caused by the shunt.

Conclusion VP shunt placement is a lifesaving procedure for hydrocephalus, but it can be associated with 
a rare and critical complication: bowel perforation. Due to the high mortality rate of this 
complication, prompt diagnosis and effective treatment are paramount. The management strategy 
for VP shunt-related bowel perforation is not one-size-fits-all; various approaches are detailed 
in the literature. This case report contributes to the existing knowledge by demonstrating the 
successful utilization of laparoscopic primary colotomy closure. This minimally invasive technique 
offers a significant advantage by avoiding the increased morbidity associated with traditional 
laparotomy and colectomy procedures.
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Case Description 
Ventriculoperitoneal (VP) shunts are a common neurosur-
gical procedure generally performed to treat hydroceph-
alus, among other indications. These ventricular-based 
shunts can serve as a conduit from the brain to a distal 
compartment, such as the pleura, atrium, and, most com-
monly, the peritoneum.1 Although common, a variety of 
complications have been described. A rare intrabdominal 
complication described is VP shunt-associated bowel per-
foration.2,3 Perforation can occur weeks to years after device 
placement. Though many patients are asymptomatic, it is 
important to note that missed diagnosis and management 
can lead to devasting consequences such as sepsis, menin-
gitis, or even death.2,3 Because there is a lack of evidence on 
managing this condition, treatment is, instead, individual-
ized based on clinical presentation. Management options 
range from nonsurgical manual or endoscopic removal to 
surgical removal; both laparoscopic and open techniques 
have been described.4

We report a case in which a 29-year-old female with a his-
tory of suboccipital decompressive craniectomy and dural 
patch repair for Arnold-Chiari type 1 malformation pre-
sented with VP shunt protrusion through the anus. This 
prior surgery was complicated by cerebrospinal fluid leak 
and aseptic meningitis, necessitating VP shunt placement. 
Notably, the patient underwent multiple revisions for dis-
tal shunt occlusion and distal catheter migration through 
the incision site, both managed laparoscopically. The most 
recent revision occurred three years before this presenta-
tion.

The patient initially presented to the emergency depart-
ment twice within a two-week period. The initial presen-
tation was for intractable headaches. A head computed 
tomography (CT) ruled out hydrocephalus, and an X-ray 
shunt series showed an intact VP shunt catheter (Figure 
1). Despite these findings, she was discharged home after 
two days. However, headaches persisted upon discharge, 
accompanied by new symptoms of epigastric abdominal 
pain and diarrhea. The night prior to presentation, trig-
gered by the sensation of something protruding from her 
anus during a bowel movement, physical examination 
revealed a tender epigastric region but no signs of peri-
tonitis or meningitis. The examination also identified the 
peritoneal end of the VP shunt visibly protruding through 
the anus, as seen in Figure 2.

Figure 1. VP Shunt Series Demonstrating Appropriate Catheter Position. 
Published with Permission
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A CT scan of the abdomen and pelvis revealed the VP 
shunt entering the lumen of the distal transverse colon 
extending distally to the level of the rectum. There were 
inflammatory changes noted at the anterior mid-abdomen 
surrounding the catheter, without intraperitoneal air, asci-
tes, or adenopathy. A representative image of the CT scan 
is shown in Figure 3.

A two-stage procedure was performed on the patient for 
VP shunt revision. The first stage involved externalizing 
the proximal end of the shunt at the right chest wall. Lap-
aroscopic access was then obtained through ports placed 
in the right and left anterior axillary lines as well as the 
left and right periumbilical regions. Upon visualization, 
significant inflammation and dense adhesions were found 
around the VP shunt’s entry point into the peritoneal cavi-
ty. These adhesions were taken down to allow for exposure 
of the shunt entrance. The intra-abdominal portion of the 
shunt was then divided, with the proximal segment pulled 
back into the abdomen. Further exploration revealed the 
VP shunt entering the transverse colon, as documented 
in Figure 4. Subsequently, the extracolonic portion of the 
shunt was divided and removed. This resulted in a clean-
based 1 cm hole in the transverse colon with good vas-
cularity. The colotomy was then laparoscopically closed 
in a figure-of-eight pattern using 3-0 Vicryl suture. To 
reinforce the repair, a modified Graham patch was creat-
ed using omentum secured with 3-0 silk sutures over the 
closed colotomy site. Finally, a 19 French Blake drain was 
placed and secured over the transverse colon before being 
externalized through the left lateral port site.

Original CSF cultures obtained during the operation grew 
out E. coli, and the patient was started on appropriate 
antibiotics for meningitis. The intraoperative drain was 
removed on postoperative day 5 with no evidence of a 
bowel leak. Once CSF cultures were negative and medical-
ly cleared, the patient underwent a ventricular-atrial shunt. 
The remainder of the hospital course was unremarkable, 
and she was discharged home. 

Figure 2. Anal Protrusion of VP Shunt Catheter. Published with Permission

Figure 3. Axial CT Scan of Abdomen Demonstrating Protrusion of VP 
Catheter through Transverse Colon. Published with Permission

Figure 4. Laparoscopic View Showing Protrusion of VP Shunt through 
Transverse Colon. Published with Permission
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Discussion
VP shunt placement is one of the most common neuro-
surgical procedures, with approximately 30,000 performed 
annually in the United States. Although common, compli-
cation rates are high, with an estimated shunt failure rate 
of 11–25%.5-8 The most common complications include 
obstruction and infection. Although uncommon, other 
complications include pseudocyst formation, subdural 
hematoma, and bowel perforation.5

Bowel perforation from VP shunt placement is rare, with 
an incidence of 0.1–0.7%.3,5,9 Although uncommon, it car-
ries an overall mortality rate of 15%. This rate increases to 
22% with the presence of a CNS infection and 33% with 
an intrabdominal infection.4 Given the high morbidity 
and mortality, early detection and treatment are essential. 
The most common clinical presentation is insidious, with 
protrusion of the distal catheter from the anus.4 Peritonitis 
is present in 25% of patients; therefore, it is an unreliable 
exam finding. Aseptic meningitis is often present; there-
fore, diagnosing meningitis secondary to enteric organisms 
should raise concern for bowel perforation.3-5

A review by Hasan et al. in 2018 identified 94 cases of VP 
shunt-related bowel perforations in the literature, with a 
concerning finding that 52.1% occurred in children under 
ten years old.4 This vulnerability in younger patients is 
attributed to their thinner bowel walls, making them more 
susceptible to perforation.4,10,11 The study also investigat-
ed the time interval between VP shunt surgery and perfo-
ration detection. The mean duration increased with age. 
Infants (0–1 year) presented with perforation an average of 
4.86 months after surgery, whereas the 10 to 50–year-old 
age group exhibited a much longer average interval of 36.9 
months.4 This pattern aligns with the case presented here, 
where the patient’s last shunt revision occurred 36 months 
before her current symptoms.

Pinpointing the exact cause of bowel perforation in VP 
shunt patients can be difficult to distinguish. Several fac-
tors likely contribute, including trocar placement during 
surgery, long-term irritation from the shunt itself, prior 
abdominal surgeries, infections, and even allergies to the 
silicone material.4,10-14

 The most common hypothesis is through pressure necro-
sis, in which the shunt tip develops an encasing fibrosis 
related to a local inflammatory reaction. This leads to an 
anchoring effect on the shunt that it allows it to adhere to 
the bowel wall, causing erosion and perforation. Once the 

catheter has eroded into the bowel it is propagated distally 
via peristalsis to protrude through the anus.15,16 Although 
uncommon, there has been reported cases of proximal 
migration of the VP shunt throughout the GI tract. Perfo-
ration is possible anywhere in the GI tract; however, colon-
ic perforation is the most common.4 Our patient followed 
the trend of colonic perforation followed by distal prop-
agation. Her history of multiple prior laparoscopic revi-
sions to the distal end of the shunt likely caused increased 
inflammation and scarring, placing her at higher risk for 
VP shunt erosion.

While physical examination showing the VP catheter pro-
truding is often diagnostic, various imaging modalities 
can be used as supplemental tools. Abdominal X rays, CT 
scans, and endoscopy have all been described as helpful 
adjuncts in the diagnosis.4 However, studies by Shuiab et al. 
have highlighted the low diagnostic yield of the VP shunt 
X-ray series in detecting clinically significant shunt mal-
functions. Their research found a low sensitivity (18.7%) 
and positive predictive value (13%) for this modality.17 
The authors concluded that using this diagnostic modal-
ity prolonged turnaround time, increased medical costs, 
and unnecessary radiation exposure for patients. Utilizing 
the patient’s symptomology and CT scans should be the 
preferred diagnostic modality.17 Notably, in our case, a VP 
shunt series performed two weeks prior to presentation 
failed to identify the complication.

VP shunt related bowel perforation is a neurosurgical 
emergency, and its treatment revolves around the core 
principles of removal of the catheter, intravenous antibi-
otics, and external ventriculostomy until there is no evi-
dence of CSF infection.2,18 The specific approach to shunt 
removal hinges on the patient’s clinical presentation and 
other factors.

For patients exhibiting peritonitis or other abdominal 
complications, surgical removal of the shunt via lapa-
rotomy or laparoscopy is required.4 For stable patients, 
minimally invasive techniques like endoscopic retrieval 
or manual anal extraction have been described.4,19 Endo-
scopic removal is employed when the catheter does not 
protrude through the anus. During this procedure, clips 
can be placed to seal the perforation site. In stable patients 
with anal protrusion, some studies suggest safe removal of 
the distal catheter from the anus without intervention to 
the site of perforation.20 Chronic fibrosis often seals the 
perforation, negating the need for further intervention.18,19
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In this case, the decision for surgery was based on physical 
examination and CT findings indicating inflammation at 
the perforation site. Laparoscopy was chosen initially to 
visualize the perforation. Knuth et al. reported a similar 
case successfully managed with laparoscopic surgery, uti-
lizing an Endo-GIA stapler to resect the perforation area.21 
Given the size and clean-based nature of our patient’s colo-
tomy, resection was deemed unnecessary. An intraopera-
tive drain was placed near the colotomy repair. The patient 
recovered well, and the drain was removed without evi-
dence of leakage.

Conclusion
VP shunt perforation of the bowel is a rare but serious 
complication, occurring in only 0.1% to 0.7% of cases. 
Despite its uncommon nature, prompt diagnosis and 
intervention are crucial to prevent severe consequences. 
Various treatment approaches have been described in the 
literature, emphasizing the need for individualized man-
agement.

The authors advocate for a minimally invasive approach 
for the management of the enterotomy whenever possible, 
prioritizing the primary closure of the bowel defect. This 
strategy minimizes patient morbidity compared to per-
forming a bowel resection and laparotomy.

Lessons Learned
VP shunt-related bowel perforation can occur years after 
initial placement. Identification and correct management 
are essential to ensuring optimal patient outcomes. This 
complication can easily be repaired utilizing a minimally 
invasive approach.
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