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ABSTRACT

and management strategies were discussed.

Ventriculo peritoneal (VP) shunt surgery is one of the common neurosurgical procedures employed in the management
of hydrocephalus. Numerous complications related to this procedure are reported in the literature. Peritoneal catheter-
related complications are the usual causes of the shunt malfunction. We report three unusual cases of peritoneal shunt
catheter migration in children. Two cases are of anal and one vaginal extrusion. Possible mechanisms of migration
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Introduction

Ventriculo peritoneal (VP) shunt surgery is one of
the standard procedures for the management of the
hydrocephalus, especially in children. Despite the
availability of endoscopic third ventriculostomy (ETV),
VP shunting is still a common surgery done in routine
practice. Abdominal complications account for about
10--30% of VP shunt procedures.!'*

We report two cases of trans-anal and one case of vaginal
migration of the VP shunt. There is only one case of trans-
vaginal migration reported before in the English literature.F!

Case Reports

Case 1
A Three-year old female, who had diagnosis of
tubercular meningitis (TBM) with hydrocephalus,
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underwent VP shunting by a local neurosurgeon.
One and half years later, child’s parents noticed shunt
tube coming out of anus. [Figure 1] She reported to
our emergency department with fever, neck rigidity,
and refusal to feeds. On examination, the child was
pale, febrile, and neck rigidity was present. On local
examination, the shunt tube was seen extruding from
the anus; however, there was no evidence of CSF leak
from the tube.

Pre-operative biochemical evaluation showed
polymorphoneuclear leukocytosis, anemia, and
hypoproteinemia (total leukocyte count (TLC): 16,000
mm?; hemoglobin: 10 g/dl; serum total protein: 4.0 g/dl,
albumin: 1.9 g/dl). The computerized tomography (CT)
scan showed gross hydrocephalus.

Figure 1: (a) Clinical photograph of case 1 showing the extruded
shunt catheter from the anus (b) X-ray pelvis lateral view showing the
shunt catheter, arrows showing the outline of the catheter along the
sacral curvature.
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We did endoscopic third ventriculostomy after controlling
the fever. We removed the VP shunt following the ETV.
The migrated portion of the peritoneal end of the shunt
tube was removed gently from anus after cutting the tube
in the neck from a small incision. Remaining portions
of the peritoneal catheter and ventric catheter assembly
were removed through the exploration of the previous
parieto occipital surgical scar. Child was kept nil by
mouth for 48 hours and the child’s general condition
improved gradually.

Escherichia coli was grown in the shunt tip sent for
aerobic culture and child was treated with culture-
based antibiotics for 3 weeks and discharged in a stable
condition. Follow up at 6 months showed the child was
fine.

Case 2

Left side VP shunt surgery was done in a 6-year-old
male child, who had the diagnosis of middle cranial
fossa tumor with hydrocephalus. A local neurosurgeon
operated the child one 1 year before in a different
hospital, and the details of the surgical procedure are not
available with the patient. The child noticed some tube
like structure protruding per anum during defecation.
He had no symptoms suggestive of bowel obstruction
or fever. On examination, the child was asymptomatic
except for the extruded VP shunt per anum. Child’s
family was counseled about VP shunt removal and the
alternate CSF diversion procedure, which was denied by
her parents and the child was lost to follow up.

Case 3

A 6-month-old female child, who had a diagnosis of
Dandy Walkers malformation with hydrocephalus,
underwent VP shunt two months before. Now the child
developed intermittent high grade fever and her parents
noticed a tube protruding per vagina. Gradually she
developed refusal to feeds and neck rigidity. Operating
neurosurgeon referred the child to us for further
management. On examination, the child was febrile,
anterior fontanel (AF) was flat, and she was having
the neck rigidity. Head circumference was 41 cm and
weighing 9 Ibs. The lower end of the shunt tube was
seen through the vagina with CSF dribbling from the
catheter tip [Figure 2].

After preoperative evaluation and counseling, the
VP shunt was removed. The migrated portion of the
peritoneal end of the catheter was removed from the
vagina after cutting the tube it in the neck through a
small incision. Rest of the shunt system was removed
through the previous perito occipital incision. As
there was no gross hydrocephalus due to continuous

CSF drainage, the ETV was done after confirming the
development of hydrocephalus with CT scan two days
later. Cerebrospinal fluid and shunt tip showed no
bacterial growth on aerobic culture.

Discussion

Hydrocephalus is common in the pediatric age group
and associated with many complications. There
is no ideal system for CSF diversion, and VP shunt
surgery is one of the universally accepted procedures
in the management of hydrocephalus.** Numerous
complications are associated with VP shunt surgery,
especially with abdominal end and they include
infection, CSF loculation, and cyst formation, bowel
perforation,®! migration of the tube into pleural cavity,"”!
liver,® heart,”’and scrotum,’” anus,™ abdominal wall, 2!
migration, and subcutaneous coiling of the peritoneal
catheter,™® vagina,P! oral cavities,!" etc. Most of these
are single case reports and trans-vaginal migration is an
unusual complication.

Patel Bl reported the first case of trans-vaginal migration
in 1975 and since then, there are no fresh reports. The
exact pathogenesis of the VP shunt migration through the
vagina is unknown, and the possible mechanism could
be that the tip of the lower end of the shunt tube might
have adhered to the posterior vaginal wall in the pouch
of Douglas due to inflammation. Chronic pressure by
the stiff and sharp cut end of the shunt tip [Figure 2] and
continuous hammer effect of the CSF pulsations could
lead to the vaginal perforation. In our case (Case 3),
infection and sharp tip of the shunt tube might have
contributed for the perforation of vagina.

Wilson and Bertrand!! reported the first case of anal
extrusion in 1966. Later, many cases of bowel perforation
and few cases of extrusion through the anus were
reported.l'*>111619 Exact pathogenesis of the VP shunt-
related organ perforation is unclear. Various mechanisms
have been suggested, including foreign body reaction,
poor nutritional status with weakening of the intestinal

Figure 2: (a) X-ray pelvis AP image showing the shunt catheter.
(b) Clinical photograph showing the shunt tip in the vagina.
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wall, and stiff end of the shunt tube causing pressure
necrosis. [*° Because of weak bowel musculature,
children are more susceptible to intestinal perforation.P!
Most cases of bowel perforation caused by peritoneal
catheter occurred well after the surgery, suggesting that
they resulted from a chronic inflammatory process rather
than traumatic event.'”!82 The perforation of the bowel
lumen may also occur when the freely moving catheter
gets adhered to the serosa of a viscus and the beveled end
of the tube, coupled with continuous hammer effect of
the CSF pulsations, penetrates the walls, and eventually
perforate the viscus.!*?!

In our first case, the poor nutritional status along with
infection could have been the precipitating cause. No
obvious precipitating factors were detected in second
and third cases; however, clinical evidence of infection
was seen in the third case.

The mechanism of anal extrusion is uncertain and it
possibly occurs when long tubing is left in the abdominal
cavity. Following the perforation due to one of the causes
described above, the peristaltic waves drive the tube
forward. In majority of the cases abdominal perforation
is asymptomatic. A few can present with complications
like intestinal obstruction, adhesion, and tube knotting,
which warrant skilled management.["*1%2!

The management of these cases is difficult and needs to
be individualized. The standard method of treatment
is removal of the extruded shunt system, control of
infection, improvement of general condition followed
by CSF diversion procedure.*?!

In case of asymptomatic bowel perforation with anal
extrusion, part of the peritoneal portion of the tube
can be removed through a small incision given over
the easily palpable area in the neck.”! While removing
the lower end of the peritoneal catheter in this manner,
spillage of the bowel contents does not occur due to
the formation of the mature fibrous tract around the
catheter, which is attached to the bowel surface.™ This
might be the reason for easy removal of the tube from
the anus or vagina without the need for major surgical
procedures like laparotomy, laparoscopy, or endoscopy.
Following the shunt catheter removal, in majority of
the asymptomatic bowel perforations, the perforation
of the bowel was treated conservatively.>#!114151 In
complicated cases, where removal of the shunt tubing
does not occur smoothly because of knotting, twisting
of the shunt tube among the bowel loops requires
laparotomy.™ Alternatively, laparoscopy or endoscopy
may be used in visualization of the shunt tubing and its
disengagement.['*1°21In both of our cases (Cases 1 and 3),

the lower end of the shunt tube was removed from the
migrated orifice after cutting the tube in the neck. The
remaining VP shunt hardware was removed retrograde
through the cranial incision given at the time of primary
surgery.

Conclusion

Hollow viscus perforation is an unusual complication
of VP shunt surgery. Migration of abdominal catheter of
the VP shunt through the anus or vagina is an unusual
complication. The treatment of these complications
includes removal of the extruded shunt, control of
infection, and alternative CSF diversion procedure
wherever it is required. In uncomplicated bowel
perforation, the shunt tube can be removed through the
migrated orifice easily and bowel perforation can be
managed conservatively. In complicated cases of bowel
perforation laparotomy, laparoscopy or endoscopy
can help in removal of the shunt. Endoscopic third
ventriculostomy is a safe and effective alternative
procedure to treat the hydrocephalus following the
shunt removal.
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