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INTRODUCTION
The diversion of cerebrospinal uid (CSF) for hydrocephalus is an 
established surgical practice, after its feasibility was demonstrated 
in the early 1900s.[1] Various valve assemblies have been devised 
and we use valve-regulated ventriculoperitoneal (VP) shunt with a 
slit at the lower end.[2] Many abdominal complications have been 
described, which include brous encasement of the peritoneal tip, 
blocking or kinking of the distal tube, slipping out through the 
surgical wound, or migration of the shunt or its components into 
the various abdominal cavities.[2] Other complications are 
infection, CSF stula, paralytic ileus in the immediate 
postoperative period, failure of peritoneal absorption of the 
diverted CSF, perforation of the bowel by the abdominal tube, 
development of hydrocele, appearance of a peritoneal cyst, and 
spontaneous extrusion of the tube through the umbilicus.[3,4] We 
highlight an unusual complication of this procedure, with two of 
our cases developing spontaneous extrusion of the lower end of the 
tube through the anal opening. The possible predisposing factors 
for this complication are discussed.

CASE REPORTS
Case 1
A 2-year-old girl had undergone the left -sided medium-pressure 
ventriculoperitoneal (MPVP) shunt (Chhabra-slit-in-spring silicone 
shunt) procedure 7 months back for tubercular meningitis with 
hydrocephalus. Rest of his stay in the hospital was uneventful and he 
was discharged from the hospital on antitubercular drugs. He 
presented to us with complaints of protrusion of a white tube per 
anus on defecation for the past 3 days with a clear uid dripping from 
it [Figure 1]. On examination, the child was found to be afebrile, 
alert, no neck rigidity, and soft abdomen. Rectal examination 
revealed that there was a white tube coming from beyond the reach 
of nger. Ultrasonography of the abdomen showed normal results. 
An abdominal X-ray showed peritoneal end of shunt [Figure 2], The 
child was operated and shunt was cut at abdominal surface through a 
small incision. First the anal protruding end is gently pulled which 
conrmed as distal end of shunt. Antibiotics were started 
empirically, and the child was closely monitored. Proximal tube was 
exteriorized till CSF is sterile. After that, removal of ventricular end 
of left mpvp shunt was done and right mpvp shunt done. Rest of his 
stay in the hospital was uneventful. The child was discharged on the 
8th postoperative day.

Case 2
A 3-year-old boy, who underwent the VP shunt 8 months ago for 
congenital hydrocephalus, presented to us with 1-day history of per 

anal extrusion of shunt tubing, with clear discharge [Figures  [Figures3 
and  and 4]. Rest of the clinical and laboratory examination revealed 
normal results. Under local anesthesia, incision was made over the 
right clavicular region, and the shunt tubing was cut and divided. The 
proximal end was taken out as external drainage, whereas the distal end 
was gently taken out per rectally. Once his CSF prole showed normal 
levels, shunt revision was done and the child was discharged on the 7th 
postoperative day in satisfactory condition.

 

DISCUSSION
Perforation of bowel by VP shunts is rare and the incidence is only 
0.1–0.7% of shunt surgery.[5] A search of the literature revealed a total 
of 94 patients.[6] Thirty-four male, 26 females while in 34 cases sex 
was not mentioned. More than half, i.e., 49, cases were reported in the 
age group of 0–10 years. Our both patients belonged to this group. The 
duration between VP shunt surgery and detection of bowel perforation 
was found to be minimum (mean, 4.86 months) in the 0–1 year age 
group, and it was found to increase with age, with an overall mean 
duration of 24.8 months [Table 1]

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Neurosurgery

International Journal of Scientific Research 21

Volume - 9 | Issue - 7 | July - 2020 | PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

ABSTRACT
We report two cases of gastrointestinal perforation by ventriculoperitoneal (VP) shunts and review the literature on the topic. The time interval 
between shunt surgery and detection of bowel perforation is minimum in infants and increases with age. Sigmoid and transverse colon followed by 
stomach are the most frequent sites of gastrointestinal perforations by VP shunts.
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Figure  1  Clinical  Photograph  
Of  Protruding  Shunt  Per A nal

Figure  2  X  Ray A bdomen

Figure  3  Clinical  Photograph Figure  4  X  Ray A bdomen
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Table 1 Age Distribution And Mean Duration Of Bowel 
Perforation 

The possible factors found to be responsible for this complication were 
thin bowel wall in children, sharp and stiff end of the VP shunt,[7,8] 
use of trocar by the operating surgeons,[9] chronic irritation by the 
shunt,[10] previous surgery, infection, and silicone allergy.[11] 
Congenital hydrocephalus (  = 33) was the most common diagnosis n
followed by infective etiology (10), cysts/tumors (5), normal pressure 
hydrocephalus (5), intracerebral hemorrhage (4), tubercular 
meningitis (3), and trauma (1), whereas in the remaining 33 cases, 
diagnosis was not mentioned.

We place abdominal end by 4-5 cms subcostal incision just lateral to 
the midline. Abdomen open in layers, peritoneum identied and 
opened. Shunt tube after placement is secured at the peritoneal entry 
site by purstring suture, than incision closed in layers.

The total number of patients found to have anal protrusion of VP shunts 
was 55 (58.5%) [Table 2]. Similarly, nine cases (9.6%) of oral 
extrusion were seen.[2,12,13,14,15,16,17] Although, 7 (7.45%) 
patients had peritonitis and 12 (12.8%) had meningitis separately, 3 
(3.2%) developed both.[9,18]

Table 2 Case Series On Shunt Protrusion And Management

 

The diagnosis was obvious in patients presenting with spontaneous 
extrusion of a whitish tube while defecating through which clear uid 
dripped. Eight patients were subjected to a contrast study through 
distal shunt (shuntogram), which opacied the bowel conrming the 
diagnosis[5], whereas the computed-tomography (CT) scan of the 
abdomen showed the shunt in bowel lumen along with peritonitis, if 
present.[11,19,20] A CT scan of the head showing pneumocephalus in 
patients with VP shunts could clinch the diagnosis of bowel perforation 
when other causes were ruled out.[21] Patients with VP shunts who 
developed meningitis by “unusual pathogens” such as gram-negative 
and anaerobic organisms as conrmed by CSF examinations were 
suspected to have bowel perforation and were further investigated.[18] 
In patients with oral extrusion, upper gastrointestinal (GI) endoscopy 
helped localize the site of perforation.[7] Finally, in undiagnosed 
patients, an exploratory laparotomy was performed.[15,16]

Of the 94 patients, the exact site of perforation in the gastrointestinal 
tract was mentioned in 49 (52.1%) patients. In six of the nine patients 
with oral extrusion of VP shunt, the site was localized to the 
stomach[7,12,13,14,15], whereas in two of the patients, it was the 
j e j u n u m . [ 1 6 ]  I n  r e s t  o f  t h e  c a s e s  w i t h o u t  o r a l 
extrusion,[5,11,21,22,23,24,25] the sites of perforation in the bowel 
were as follows: cecum (2), ascending colon (1), transverse colon (6), 
splenic exure (1), descending colon (5), sigmoid (7), rectum (4), and 
unknown sites in the colon (12).[19,26] The CSF cultures were 
positive in most of the cases.[5,22]

Bowel perforation in patients with VP shunt should be considered with 
gram-negative meningitis or abdominal symptoms. The optimum 
treatment of such a patient should be decided by the presence of 
features of sepsis, perforation peritonitis, or intraperitoneal abscess. In 
a patient with simple bowel perforation and no other complications, 
similar to our both the patients reported in this study, a formal 
exploratory laparotomy is not required. The shunt should be 
disconnected at abdominal wall and the lower end should be removed 
through the rectum by colonoscopy or sigmoidoscopy/proctoscopy or 

by applying gentle traction on the protruding tube.[20] The distal end 
of VP shunt should not be pulled back into the peritoneal cavity to 
prevent contamination of the tract. External ventriculostomy should be 
established at least for 3 weeks and the patient should be put on broad-
spectrum antibiotics to prevent infection of CSF.[7,9,20] After 
repeated CSF cultures are found to be sterile, the patient should 
undergo repeat VP shunt on the opposite or same side.[27] Patients 
with bowel perforation peritonitis should undergo exploratory 
laparotomy with removal of shunt, thorough lavage, and primary 
closure of the bowel wall.[5,9,15,21,25,26,28]

CONCLUSION
In symptomatic VP-shunted patients, suspicion of bowel perforation 
should be kept high, if they develop abdominal symptoms or gram-
negative or anaerobic meningitis. The duration between shunt surgery 
and detection of perforation was found to be minimum in infants, and it 
was found to increase with age. Most of the patients presented with 
asymptomatic passage of a tube per anus. The treatment of these 
complications includes removal of the extruded shunt, control of 
infection, and an alternative CSF diversion procedure. Usually, the 
extruded end is not complicated by peritonitis or meningitis and it can 
be safely taken out from the migrated orice. Once repeated CSF 
cultures came out to be sterile and the patient was found to be nontoxic, 
a revision surgery should be considered as early as possible.
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