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A Rare Complication of Ventriculoperitoneal Shunt:
Asymptomatic Small Bowel Perforation

Ventrikiiloperitoneal Santin Nadir Bir Komplikasyonu: Asemptomatik ince Barsak
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ABSTRACT

0z

Aventriculoperitoneal (VP) shuntisa standard treatment option
for the treatment of hydrocephalus. Small bowel perforation
is a rare complication of VP shunt placement. We describe a
case and image findings of a 15-year-old male with VP shunt
who had an asymptomatic small bowel perforation. He had
a history of constipation and occasional abdominal pain.
The imaging findings were confirmed surgically. The results
of abdominal complications of VP shunts are excellent when
diagnosed and treated early. Mortality and morbidity decrease
significantly with early diagnosis and treatment, especially in
asymptomatic bowel perforations. We also provide an overview
of the current literature discussing previously reported cases,
clinical features, and treatment.
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Ventrikiloperitoneal (VP) sant hidrosefalinin tedavisinde sik
kullanilan bir tedavi secenegidir. ince barsak perforasyonu
VP santin nadir bir komplikasyonudur. Calismamizda
asemptomatik ince barsak perforasyonu olan 15 yasindaki
VP santli hastayr ve radyolojik bulgularini tanimladik.
Olgunun kabizlik ve ara ara olan karin agrisi oyktsu vardi.
Goruntuleme bulgular cerrahi olarak dogrulandi. VP santlarin
abdominal komplikasyonlarinin sonuclari erken teshis ve
tedavi edildiginde miikemmeldir. Ozellikle asemptomatik
barsak perforasyonlarinda erken tani ve tedavi ile mortalite ve
morbidite 6nemli 6l¢tide azalmaktadir.

Anahtar Kelimeler: ince barsak perforasyonu, VP sant
cerrahisi, VP sant komplikasyonlari

shunt complications

Introduction

Ventriculoperitoneal (VP) shunt is a standard treatment option for the
treatment of hydrocephalus. Early or late complications of VP shunt can
be classified as mechanical, infectious, and functional. A rare mechanical
complication of VP shunt is the migration of the catheter into the
thoracic cavity, heart, bladder, hernia sacs, anus, and the distal portion
of the scrotum causing infection and/or inadequate drainage of the
cerebrospinal fluid (CSF). These complications may remain asymptomatic
or sometimes cause mortality (1). In this report, we present a case with a
VP shunt who had an asymptomatic small bowel perforation (terminal
ileum) with an early and adequately description.
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Case Report

Verbal and written informed consent were obtained from the patient
who participated in this study. A 15-year-old male with a previous VP
shunting due to meningomyelocele and hydrocephalus was evaluated
because of abdominal pain and nausea. He had a history of constipation
and occasional abdominal pain. Neurological and general physical
examination was normal on physical examination. There was no fever,
bowel sounds were normal, and there was no tenderness in the abdomen.
Only white blood cell count (10:98 10e3/PL) and C-reactive protein (101
Mmg/L) were higher, and other parameters were normal in laboratory
findings. There was no shunt dysfunction on the cranial computed
tomography (CT) scan. An abdominal CT scan revealed a hyperdense
catheter in the subcutaneous adipose tissue on the right abdominal
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lateral wall entering into the abdomen from the subcostal region. The
catheter was lying within the right paracolic region, and the distal portion
was seen inside the terminal ileum (Figure 1, 2). There was no free fluid
or mesenteric fat tissue edema around the catheter. In operation, the
shunt catheter tip perforating the terminal ileum was seen. There was
a fibrotic tract around the catheter that did not allow fistula formation.
The tract was opened, and the catheter was withdrawn. CSF flow within
the catheter was seen. The peritoneal catheter was changed because of
contamination. CSF microscopy and biochemistry were normal during
surgery. Ventricular end and shunt valve protected because there was
no central nervous system infection findings. The opening in the small
intestine was closed by ligation from the tract around the entrance of
the catheter. Two days after the operation, oral intake was started, and
the patient was followed for eight months without any problem.

Figure 1. Ventriculoperitoneal shunt catheter appears to be in the terminal
ileum in the coronal reformatted abdominal CT

CT: computed tomography

Figure 2. 3D VR image shows the catheter advancing in the right lateral
wall of the chest and entering from the subcostal region into the abdomen

VR: virtual reality
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Discussion

The incidence of VP shunt-related complications has been reported
to be 24-47%, and the majority of these are late complications (2).
Approximately one-fourth of these complications are intestinal volvulus,
peritoneal pseudocyst, catheter penetration to the visceral organs, or
protrusion through rectum, vagina, or urethra. Sometimes it can also
penetrate the abdominal wall (3-5).

The incidence of perforation of the colon due to VP shunt in the
gastrointestinal tract is reported to be between 0.1-0.7%. After the
first case of Wilson and Bertran (6), more than 70 cases have been
reported. Half of the cases were asymptomatic. It has been reported
that VP shunt dysfunction or protrusion of the catheter tip from the
natural orifices provides the diagnosis in symptomatic cases. Up to 70%
of cases have been reported in children (1). The perforation mechanism
is unclear. However, some possible mechanisms have been put forward.
The main factor in perforation is repeated mechanical irritation by the
relatively fixed catheter tip to the small bowel due to peristalsis. Among
the mechanisms, it is the common main factor in the formation of
perforation by the catheter, which is limited in the abdomen and which
is repeated with intestinal peristalsis. It is also suggested that catheter
may cause allergies and cause perforation with intestinal irritation and
adhesion (7). It has also been reported that CSF with a high amount
of protein will facilitate the formation of perforations by causing
adhesions. It has been reported that the insufficiency of the bowel
innervation, which causes weakness in the bowel motility, especially
in children with spinal system anomalies, may increase the risk of
perforation (8,9). Our case had a chronic constipation problem due to
myelomeningocele. Although there is no information in the literature
about how the length of the catheter in the abdomen affects the risk
of perforation, the intra-abdominal peritoneal catheter was quite short
in our case (about 10 cm). In our case, we think that the intraperitoneal
portion of the catheter was too short, causing the catheter to remain in
the same localization facilitated the formation of intestinal perforation
with recurrent irritations. Shunt dysfunction and infection, which are
the abdominal complication of the VP shunt, is defined as a result of
examinations. CSF culture, cranial CT, abdominal X-ray, and abdominal
CT help with identification. The most frequently isolated organism is
Escherichia Coli (9).

Ultrasonography (US) usually provides sufficient information for the
evaluation of intraabdominal complications of VP shunt. The most
common intraabdominal complication is the pseudocysts, which are
usually the liquid loculations formed at the distal end of the shunt
catheter and which can be identified by the US. In the evaluation of
complications such as catheter migration, the US may be inadequate.
The most commonly described type of migration is the protrusion of the
catheter tip through the anus. In patients with VP shunting, the location
of the catheter tip, as well as whether there is folding in the catheter,
should be considered during the radiological evaluation. In our case,
no increase in the intraperitoneal fluid was observed, which is usually
seen in shunt patients. In the axial CT sections, it was suspected that the
catheter tip was in the lumen of the small bowel, and it was confirmed
using 3D MPR CT images. In the presented case, the perforation diagnosis
was made by abdominal CT. There was no evidence of meningitis. The



treatment of shunt-dependent gastro-intestinal tract perforation should
be individual. Laparotomy should be performed to remove the shunt
from the intestine and repair the fistula tract (1). There was no abscess
or peritonitis in the abdomen. In cases where these complications are
accompanied, laparotomy should be performed because the fistula tract
will not close itself. The distal portion of the shunt should be revised with
a new catheter. It should be kept in mind that there may be widespread
adhesions, as in the case presented, and laparotomy incision should not
be kept small.

Conclusion

The results of abdominal complications of VP shunts are excellent
when diagnosed and treated early. Mortality and morbidity decrease
significantly with early diagnosis and treatment, especially in
asymptomatic bowel perforations. Because of adhesions, the surgical
intervention must be performed with laparotomy.
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