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ABSTRACT

Extrusion of the distal end of the cerebrospinal fluid (CSF) shunt catheter through the mouth is a rare complication of
shunt surgery performed to treat hydrocephalus. A two-year-old girl had her first CSF shunt inserted when she was six
months old to treat congenital hydrocephalus. The shunt became infected 2-months later and had to be removed. A few
weeks later, a new CSF shunt was inserted on the left side. One year later, she presented with an extrusion of the distal
end of the CSF shunt catheter through her mouth. However, she showed no symptoms or signs of peritonitis or
meningitis. Her entire CSF shunt system on the left side required removal. A cranial magnetic resonance imaging (MRI)
scan showed ventriculomegaly and a new CSF shunt catheter was implanted on the right side. She had an uneventful
postoperative period and was doing well during the follow-up. Extrusion of the distal end of the CSF shunt catheter
through the mouth is rare and more likely to occur in children, and clinicians need to be aware of such complications.
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INTRODUCTION

The procedure of diverting cerebrospinal fluid (CSF) from
the ventricular system to the peritoneal cavity through a
ventriculoperitoneal (VP) shunt catheter is widely
accepted as a surgical treatment for hydrocephalus.? The
VP shunt catheter insertion is frequently performed
worldwide to treat the hydrocephalus caused by various
reasons, across all age groups.’® However, it has been
found that children are more susceptible to VP shunt
complications and requirements for shunt revisions than
adults.*® There have been reports of the migration of VP
shunt catheters within hollow organs such as the intestine,
urinary bladder, and uterus, which may or may not lead to
the extrusion of the distal end through the natural orifice.”
Peroral extrusion of the distal end of a peritoneal catheter
is a rare complication. According to a literature review,
there have been only 32 reported cases of this
complication.® This report describes a new case of a two-

year-old girl who presented with the extrusion of the distal
end of her VP shunt catheter through her mouth. The
successful management of this case is reported here,
following the "CARE guidelines".®

CASE REPORT

A 2-year-old girl was admitted to the department of
pediatric surgery with the chief complaint of extrusion of
her implanted distal end of a CSF shunt catheter,
accompanied by a brief episode of vomiting. Her history
included that she was investigated for progressive head
enlargement at the age of 6 months. A cranial computed
tomography (CT) scan revealed communicating
hydrocephalus (Figure 1) and a right-sided CSF shunt
catheter was implanted. However, her CSF shunt got
infected after 2-months and required removal. A new left-
sided CSF shunt was inserted a few weeks later. One year
later, she presented with an extrusion of the distal end of
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the CSF shunt catheter through her mouth. She was well protruding from her mouth (Figure 2). Her CSF shunt was
and conscious. Clinical examination detected that the functioning well and draining clear CSF. Clinical signs of
distal end of her implanted CSF shunt catheter was peritonitis and meningitis were absent.

o

Figure 2: Clinical photograph of the child showing the perorally extruded distal end of her cerebrospinal fluid
shunt catheter.
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Figure 3: Plain X-ray of child’s head, chest and abdomen showing upward migration and peroral extrusion of the
distal cerebrospinal fluid shunt catheter.
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Figure 4 (A-H): Cranial MRI with the contrast of the child showing grossly dilated ventricular system with
thinning of the brain parenchyma.
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Figure 5: Follow-up X-ray of the neck, chest and
abdomen showing the normally positioned shunt
catheter and the distal end located in the right lower
quadrant of the abdomen.

While managing the per-orally extruded distal shunt
catheter X-rays of the chest and abdomen including the
head were obtained. The X-ray showed continuity of the
shunt system, upward migration probably after perforation
of the stomach, and extrusion of the distal part of the
peritoneal catheter per-orally (Figure 3). The clinical
diagnosis was transoral extrusion of distal CSF shunt
catheter, which is one of the rare complications of CSF
diversion carried out to treat hydrocephalus. Her entire
CSF shunt catheter required removal for the treatment of
complication, mentioned above.

Before the right-sided CSF shunt was inserted, the patient
underwent an abdominal ultrasonography which showed
normal results. A plain abdominal X-ray was also taken,
revealing no haziness or air-fluid levels. In addition, a
cranial magnetic resonance imaging (MRI) scan was
acquired before the shunt insertion, which showed
significant ventriculomegaly and thinning of the brain
parenchyma, as seen in Figure 4.

A summary/timeline of surgical procedures executed for
the present case is detailed in Table 1. Her postoperative
period was uneventful and she was doing well in the
follow-up done 4 months after the VP shunt revision. An
X-ray of the neck, chest, and abdomen was done in the
follow-up period that was showing the normally
positioned shunt catheter without fracture/break and the
distal end located in the right lower quadrant of the
abdomen (Figure 5). Recently a photograph and video of
the child were provided by the parents, showing a dramatic
improvement in her clinical condition. She was advised to
have regular follow-ups in OPD.

Table 1: Summary (timeline) of surgical procedures executed for the present case.

Month/year

Surgical procedure executed

Institution

Operating
surgeon

April 2022 6 nghtjmded P BT G Private nursing home  Another surgeon
insertion
Entire shunt system removed for . .

July 2022 9 shunt/shunt tract infection Private nursing home  Another surgeon

September 2022 11 Left-sided VP shunt catheter insertion  Private nursing home  Another surgeon
Removal of part of distal/per-orally

November 2023 25 extruded VP shunt catheter and Author’s institution Another surgeon
proximal converted as EVD

December 2023 26 REVISIen @ periiemee el s 12 Author’s institution Another surgeon
shunt catheter

December 2023 26 Entlrg shuqt System removal for shunt Author’s institution Another surgeon
tract infection

January 2024 27 nght?mded VP shunt catheter Author’s institution Corresponding
insertion author
Doing well in follow-up period and e e e Corresponding

May 2024 31 advised for regular follow-ups in OPD Author’s institution author

EVD=external ventricular drainage; VVP=ventriculoperitoneal
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DISCUSSION

It is known that the distal VP shunt catheter can migrate
into the intestine, urinary bladder, and uterus, with or
without extrusion to the exterior through the natural
orifices, which is a known and possible complication. The
colon is the commonly perforated area followed by the
urinary bladder and uterus.'®? Peroral extrusion of the

distal end of a peritoneal catheter is a rare complication of
CSF diversion used to treat hydrocephalus.® In 1980,
Nishijima et al reported the first case of perforation of the
stomach by a distal VP shunt catheter with migration of
part of it within the gastric lumen without peroral
extrusion.'® Griffith et al reported the first historical case
of migration of a VP shunt catheter into the stomach with
extrusion of the distal end per-orally in 1987.%

Table 2: Summary of the literature review (peroral extrusion of the distal end of ventriculoperitoneal shunt
catheter, n=35).

Description Total (%)

Number of cases 35

Sex distribution

Male 20 (57.14)
Female 15 (42.85)
Male to female ratio (20/15) 1.33:1
Age (at the time of transoral extrusion)

Infants 10 (28.57)
13-24 m 8 (22.85)
25-36 m 2 (5.71)
37-60 m 6 (17.14)
61-120 m 3 (8.57)
11-15 years 3(8.57)
16-years and above/adults/older age 3 (8.57)
Interval

0-6 m 12 (34.28)
7-12 m 14 (40)
13-24 m 4 (11.42)
25-60 m 3(8.57)
6-10 years 2 (5.71)
Chief complaints

Trans-oral extrusion of distal catheter 35 (100)
Clinical signs

Peritonitis Nil
Meningitis Nil
Radiological investigations

X-rays series 35 (100)
Cranial CT/MRI scan 12 (34.28)
Abdominal CT/MRI scan 3(8.57)
Surgical procedures executed (n=35)

Removal of entire VPS without EVD 17 (48.57)
Removal of entire VPS with EVD 4 (11.42)
Removal of part of distal VPS and proximal catheter converted as EVD 10 (28.57)
Removal of part of distal VVPS catheter and relocation in peritoneal cavity 2 (5.71)
Removal of distal VPS with others 2 (5.71)
Shunt revision (n=23)

Delayed re-VPS catheter insertion 13
Delayed VPS revision 2

Delayed ventriculo atrial shunt 2
Immediate re-VPS/VPS revision 6
Result/outcome

Recovered 33 (94.28)
Mortality 2 (5.71)

CT=Computed tomography, EVD=external ventricular drainage, MRI=magnetic resonance imaging, m=months, VPS=ventriculo-

peritoneal shunt
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According to a recent systematic literature review, there
have been a total of n=34 cases of trans-oral extrusion of
the distal VP shunt catheter with two more cases published
recently.®5® During the literature search six more cases
of transoral extrusion of VP shunt were identified but were
excluded from the present literature review for various
reasons, such as incomplete details.*”?! Two children had
the distal end of the shunt perforate the diaphragm, ascend
upwards through the trachea, and protrude out per-orally
and were excluded from the review.'® Four cases of
trans-oral extrusion of the distal VP shunt catheter were
also excluded due to incomplete case details.'%%

A systematic literature review published in 2023
confirmed that the peroral extrusion of VP shunt catheters
was more frequently found in males than females.® In
addition to the present case, there were 20 males and 15
females resulting in a male-to-female ratio of 1.33:1.8516
A summary of a brief literature review is provided in Table
2. The summary provided in Table 2 is an extract of my
work, a systematic literature review to which three new
cases were added including the present case. In Table 2,
the results obtained and the details are interpreted in
numbers and percentages. Including the present case, out
of 35 cases, 32 were children.81516 At the time of clinical
presentation and diagnosis, more than half of them (n=18;
51.42%) were children aged two years or below. At the
time of clinical presentation and diagnosis, more than a
quarter of the cases (n=10; 28.57%) were infants. Upon
further review, it was discovered that trans-oral extrusion
of the distal CSF shunt catheter is less frequent in
adults/older age. Only three such cases were reported in
adults/older age.®

The literature review revealed that more than four-fifths
(n=30; 85.71%) of cases showed symptoms within 24
months of VP shunt insertion or revision. Three-fourths
(n=26; 74.28%) of cases were diagnosed within 12 months
of VP shunt insertion or revision. The main symptom
observed was the transoral extrusion of the VP shunt
catheter's terminal end which was accompanied by
vomiting in most cases. However, there were no clinical
signs supporting meningitis or peritonitis. The diagnosis in
the aforementioned/reviewed cases was confirmed by the
presence of a distal VP shunt catheter that was extruded
through the mouth. Various radiological investigations
were ordered including plain X-rays, USG abdomen, and
CT/MRI scans of the head and abdomen. Plain X-rays
were the primary radiological investigation ordered for all
cases, while cranial CT/MRI scans were also
advised/obtained as supported by a literature review in 12
cases (34.28%). CT/MRI scans of the abdomen were less
frequently advised for the management of per-orally
extruded VP shunt catheters.

The surgical therapy offered for cases of per-orally
extruded VP shunt catheter includes: the removal of the
entire catheter with or without external ventricular
drainage (EVD) and the removal of part of the distal VP
shunt while converting the proximal part into an EVD.

Sixty percent (n=21) of the cases were treated with the
removal of the entire VP shunt catheter. Out of these, n=17
of them were treated without the insertion of an EVD while
the remaining n=4 cases were managed with the insertion
of an EVD. In n=10 cases, the surgical therapy offered was
the removal of part of the distal VP shunt while converting
the proximal part into an EVD. On reviewing the literature,
it was found that repair of perforation of a hollow viscus
including the stomach was not required in most cases and
heals spontaneously after the removal of the shunt
catheter.81516 The authors repaired the perforation site
only for three cases. In the cases of trans-oral extrusion of
the distal VP shunt catheter, subcutaneous surgical
procedures were used to manage more than three-fourths
(n=27; 77.14%) of cases. Exploratory laparotomy was
only carried out in one-fifth (n=7) of the cases.

Shunt revision/re-VP shunt insertion, or conversion to a
ventriculo-atrial (VA) shunt is a significant part of
managing cases where the shunt catheter extrudes. Details
of shunt revision, re-VP shunt insertion, or conversion to
VA shunt were available for n=23 (65.71%) cases, while
details were not available for n=4 (11.42%) cases. The
literature review suggests that delayed re-VP shunt
insertion was preferred over immediate revision or
insertion during the postoperative period. In one-fourth of
the cases, shunt revision/re-VP shunt insertion was not
required either during the immediate postoperative period
or after the late follow-up period.216

Surgical intervention usually results in improvement and
mortality is rare, although it has been reported in the
literature.**?? According to a literature review, there were
2 deaths (5.71%) during the management of per-orally
extruded distal VP shunt catheters.'*?

Possible reasons for the intragastric migration, upward
migration, and peroral extrusion of the distal end of the
implanted CSF shunt catheter in present child include:
during the first shunt revision, a shunt catheter was
implanted on the left side, a plain X-ray provided by the
parents showed that probably a whole length of the CSF
shunt catheter was implanted, most probably, during the
insertion of the peritoneal catheter within the peritoneal
cavity, the most distal part of the peritoneal catheter was
inserted in the close vicinity of the stomach, due to
continuous pressure of the distal end of the shunt catheter
(friction effect), a gastric perforation occurred, the
intragastric migration of the distal part of the peritoneal
catheter was the combined effect of the large intragastric
space, and intraabdominal pressure, and once it was within
the stomach, it was probably pushed upwards due to the
reaction of the stomach for the peritoneal catheter, as a
natural reaction to expel any intra-gastric foreign body.

The following are the predictors for this CSF shunt
complication to happen: implantation of the CSF shunt
catheter to the left side, although right-sided implanted
shunt cases are not immune to this complication, use of
mini-laparotomy or trocar for insertion of peritoneal
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catheter within the peritoneal cavity, recurrent left upper
abdominal discomfort, few months after the CSF shunt
catheter implantation, and presence of distal end/distal part
of the CSF shunt catheter in the left upper quadrant of the
abdomen on radiological investigations.

The following are some of the suggestions to reduce the
chances of the above-described CSF shunt catheter
complication, especially in children: insertion of a shorter
length of peritoneal catheter within the peritoneal cavity
and use of laparoscopic technique for the insertion of
peritoneal part within the peritoneal cavity. Regular and
frequent follow-ups are a must as the literature supports
that more than two-thirds of the CSF shunt complications
especially extrusion of the distal end through the natural
orifices occur within the first 12 months after the shunt
insertion.810-12

CONCLUSION

Peroral extrusion of the distal end of a peritoneal catheter
is a rare complication of cerebrospinal fluid diversion
performed to treat hydrocephalus, mostly occurring in
children and clinicians need to be aware of such
complications. Cranial computed tomography or magnetic
resonance scans can aid in decision-making about the
shunt revision/re-VP shunt placement. Early surgical
intervention is crucial for such cases, for achieving the best
outcome.
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