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Abstract

Ventriculoperitoneal shunting (VPS) is the surgical technique of choice to manage pediatric hydrocephalus. Despite
having good results, it is prone to complications, some of which are rare. This is the case report of a 2-year-old male,
with an uncomplicated VPS done at 6 months of age, presenting with vomiting, irritability, anorexia, and drooling.
There was an oral protrusion of a tube dripping clear fluid. Imaging studies demonstrated evidence of gastric
perforation with a cephalic migration and transoral protrusion of the distal end of the shunt tubing. A gastroplasty,
and immediate revision of the distal shunt were done free of any complications. This case report underlines the
importance of recognizing and managing trans-oral protrusion of the distal end of VPS system in a timely manner,
and raises awareness of this uncommon complication and its potential influence on patient health and survival, given
ventriculitis’ high lethality.
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Cameroon, a lower-middle income country in Africa
according to the World bank.* This work has been reported
according to the Surgical CAse REport guidelines.’

Introduction

Hydrocephalus is a disorder characterized by the abnor-
mal accumulation of cerebrospinal fluid (CSF) within
the brain’s ventricular system.! Despite ventriculoperi-
toneal shunting (VPS) being the first-line surgical treat-
ment, it is prone to complications, of which shunt
migration is uncommon. Perforation of large bowel/
colon, followed by the migration of the distal VPS cath-
eter into the colon with or without extrusion of the distal
VPS catheter through the anal canal, is more common
among the hollow visceral perforation by the VPS cath-

Case Report

This is a 2-year-old male of African ethnicity, who had
an uncomplicated VPS at 6 months of age, indicated for
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eter.? Still, migration of the distal VPS catheter into the
stomach is a rare clinical entity, which is difficult to
diagnose especially when not associated with an oral
extrusion, with a shunt/central nervous system (CNS)
infection being a potentially deadly complication.?

We describe the management and outcome of a rare
incidence of the trans-oral protrusion of a distal end of a
VP shunt catheter managed at a neurosurgical center in
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Figure 1. Photo of a 2-year-old child with a trans-oral
protrusion of the distal end of a ventriculoperitoneal shunt
catheter (Red arrow).

congenital hydrocephalus. He presented to our health
facility with persistent vomiting and irritability for
10days and a refusal to feed for 2 days. This was associ-
ated with excessive drooling and the caregivers noticing
a tube protruding through his mouth 2 days prior to con-
sultation. The physical examination was notable for a
small tube protruding through the patient’s mouth in a
freely mobile fashion (Figure 1), with signs of moderate
dehydration. Signs of meningitis and peritonitis were
absent on clinical examination. Head-thoraco-abdominal
X-rays were used to evaluate the shunt’s integrity and
location, and a head-thoraco-abdominal CT scan was
done to confirm the diagnosis. There was radiographic
evidence of gastric perforation with a cephalic migration
and presence within the oral cavity of the distal shunt
end (Figures 2 and 3).

The patient was optimized, a pre-anesthesia evalua-
tion was done, and he was taken to the operating room
for surgical intervention under general anesthesia. The
protruding portion of the distal catheter was carefully
resected via the oral cavity. The remaining distal cathe-
ter tube was removed via a midline incision (laparot-
omy). A gastroplasty was done, and a new distal catheter
was replaced in the peritoneal cavity (shunt revision). It
is worth noting that the tube drained clear CSF, which
was sterile on analysis (per- and post-operatively). The
proximal end of the shunt was confirmed (clinically by
pumping of the shunt valve) to be functioning correctly,
and no signs of infection or blockage were noted.
Postoperatively, the child was started on intravenous
antibiotics (Ceftriaxone: 100mg/kg body weight 24
hourly for 7 days; Metronidazole: 30 mg/kg body weight
for 4days in 3 divided doses) to prevent any potential
infection.

The postoperative period was uneventful, and the
patient recovered without complications. The child’s
oral intake gradually improved, and he was discharged

on day 10 post-operatively in stable condition. Follow-up
visits were scheduled at 2, 4, 12, and 24 weeks following
discharge, the shunt was functioning normally, there
was no evidence of infection, and there was a good neu-
rological status. A control thoraco-abdominal X-ray
done 2 weeks after shunt revision surgery showed a cor-
rectly inserted distal end of the VP shunt into the perito-
neal cavity.

Discussion

A migration of the VPS system is one of its relatively
uncommonly reported complications.® There are 3 types
of anatomical migration patterns based on catheter
extension and the organs involved: (1) internal, when
the catheter invades a natural body cavity; (2) external,
when the catheter penetrates the body wall either par-
tially or completely; and (3) compound, when the cath-
eter penetrates a hollow viscus and protrudes through a
pre-existing anatomical orifice. In our case, the patient
had a compound migration with a gastric perforation
and per-oral protrusion of the shunt’s distal end, which
is relatively rare. The first such case was reported in the
literature by Griffith et al in 1987, and several additional
cases have been reported.’> VPS for congenital hydro-
cephalus, at age =12 months of age in the male gender is
the most common history in affected patients. This
patient was a male who had a shunt placed at 6 months
old for congenital hydrocephalus. Despite the rarity of
this complication, its increasing incidence over the years
should prompt clinicians to have a high index of suspi-
cion given its non-specific presentation, especially in
cases where there is no obvious oral protrusion. As in
this case, most patients present at =2 years of age and
at =2 years post-VPS.

The stomach is the most common site of perforation
in patients with a trans-oral shunt protrusion.® This can
be attributed to the anatomical proximity of the stomach
to the path of the shunt, making it more susceptible to
perforation when the shunt migrates into the gastrointes-
tinal tract (GIT).” Also, the dynamic nature of the stom-
ach, its exposure to gastric acid, and the pressure exerted
by the shunt on the stomach wall contribute to the
increased risk of perforation in this organ compared to
other parts of the intestine. Oral protrusion of the distal
part of the shunt associated with vomiting or mouth
drooling is the most common clinical finding observed,
as in this case.® Also, some may present with GIT symp-
toms, and a minority with neurological symptoms. In
patients with a compound presentation without protru-
sion of the tube through a natural opening, the presenta-
tion is usually non-specific and requires the clinician to
have a high index of suspicion.” Moreover, fibrosis
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Figure 2. Head-thoraco-abdominal X-rays showing the ventriculoperitoneal shunt system (Red arrows) and oral migration of

the distal shunt catheter (Yellow arrows).
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Figure 3. 3-D Head-thoraco-abdominal CT-Scan showing the ventroculoperitoneal shunt system (Red arrows).

around the catheter perforation sites seals the entry into
the bowel, preventing peritonitis and thus frequently
preventing severe abdominal symptoms, further making
it challenging to localize the cause of shunt failure
clinically.?

Given this context of delayed diagnosis, especially
when no extrusion of the shunt is seen, imaging studies
are essential in the diagnosis and treatment of shunt
complications. It aims to assess the presence of gas
under the diaphragm, peritoneal fluid collections, and
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the evaluation of the ventricular system. A head-thorax-
abdominal X-ray is commonly employed as first-line,
according to a recent systematic review by Ghritlaharey.
Additionally, a contrast CT scan can detect the existence
of shunt/CNS infection, and peritonitis in situations, in
addition to aiding in the identification of other shunt
complications. In our case, we performed a head-chest-
abdominal X-ray, followed by a CT scan, which con-
firmed the diagnosis and ruled out any other
complications. Other investigations include a shunto-
gram, dye studies, and gastrointestinal endoscopy.

The treatment is surgical, and it is threefold: (1) intra-
gastric migrated distal catheter removal; (2) treatment of
the gastric perforation; and (3) with or without shunt
revision. Surgical treatment may also differ on a case-
by-case basis, depending on the presence or absence of
shunt/CNS infection or peritonitis.® Nevertheless, the
primary treatment goal is to externalize the migrated
shunt as soon as possible.” Also, gastroplasty may be
substituted by fibrin glue application, or in most cases,
the gastric perforation is allowed to heal spontaneously.?
Despite the shunt revision proceeding with the change
of the entire shunt system, in our case, only the distal
part of the shunt was changed. Also, in a recent system-
atic review, delayed re-VPS insertion was preferred over
immediate shunt revision to have time to treat an associ-
ated shunt infection and evaluate the need for mainte-
nance of a VP shunt.? In our case, a shunt revision was
performed immediately after removing the distal VPS
catheter. This decision was guided by the absence of any
clinical or laboratory findings suggestive of an infec-
tion. The distal shunt catheter drained clear CSF, which
was sterile on analysis (per- and post-operatively). In the
management of distal shunt migration, intraventricular
antibiotic administration is known to shorten the dura-
tion of CSF sterilization, the duration of antibiotic use,
and the duration of hospital stay.'® Nevertheless, this is
indicated if there is a shunt infection. In this case, there
was no evidence of CSF infection, and a systemic anti-
biotic course was administered with a good outcome.

Conclusion

Trans-oral protrusion of the distal end of a VP shunt fol-
lowing gastric perforation is an uncommon but serious
complication. Prompt recognition and appropriate man-
agement are essential to improve patient outcomes. This
case report highlights the need to consider trans-oral
protrusion as a differential diagnosis in pediatric patients
with VP shunts presenting with symptoms such as vom-
iting, drooling, and poor oral intake. Surgical interven-
tion remains the mainstay of treatment, with the goal of
removing the protruding distal end of the shunt and

closing the perforated orifice, guided by the presence or
absence of an associated infection.
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