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Introduction

The most common treatment of hydrocephalus is

ventriculo-peritoneal (VP) shunting.1 Shunt failure due

to infection and obstruction are frequent complications

that occur in 40% - 70% of cases.2 Proximal migration

of VP shunt is a rare complication. Complete

intracranial migration of  VP shunt  is very rare with

very few cases reported in literature.3-16 Here, we report

a case of complete intracranial migration of a VP shunt

which was endoscopically retrieved. The possible

mechanisms causing this very uncommon

complication and the management are explained.
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Case Report

The patient is a 10 month old girl who presented with

progressive swelling of scalp around the proximal

incision of her previous shunt surgery. She was

shunted (medium pressure Chhabra VP shunt via right

parieto-occipital burr hole) one and a half month ago

due to congenital severe  hydrocephalus with Dandy

Walker malformation and an enlarged head.[Figure 1]

In the 4th  postoperative week, she developed

subgaleal swelling beneath the proximal incision at

the burr hole site. The swelling was progressive and

became associated with a wide and tense fontanel

and persistent vomiting for 2 weeks prior to admission.

On physical examination there was a wide and tense

fontanel. There was a tense large pseudomeningocele

at the burr hole site  without any fluid leakage.[ Figure

2] No part of the shunt tube or chamber was felt in

subcutaneous tissue. X-ray of the skull showed entire

shunt in the cranium [Figure 3].. A brain computed

tomography (CT) scan confirmed bilateral subdural

hygroma with severe cerebral atrophy and coiling of

the peritoneal catheter, which had migrated into the

subdural space. The proximal catheter was  inside

Fig.-1: Initial CT scan brain after VP shunt surgery Fig.-2: A tense large pseudomeningocele at the burr

hole site.

Fig.- 3 a and b: X-ray  skull showing complete shunt in the intracranial cavity.
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the parenchyma [Figure 5]. The proximal incision was

opened on 08.10.2016 and a flexible  endoscope

(Storz) was inserted into the subdural space. The

entire shunt could be seen coiled within the right

subdural space[Figure 6a]. It was carefully held with

forceps and retrieved from the ventricle taking care to

free flimsy adhesions [Figure 6 b].  The postoperative

period was unremarkable, The child improved clinically

and was discharged after 8 days. She is symptom-

free during 3 months follow up.

Fig.-4: No shunt catheter is seen on the plain

abdomen X-ray.

Fig.-6 a: Operative endoscopic photograph shows shunt in subdural space, b: Operative  photograph shows

shunt chamber being taken out from lateral ventricle.

Fig.-5: CT scan brain (non-contrast) showed rt

subdural and  intraventricular ventriculoperitoneal

shunt with severe cerebral atrophy and bilateral

subdural hygroma.
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Discussion:

Cerebrospinal fluid shunting is a common operation

performed by neurosurgeons for hydrocephalus. It is

a deceptively simple operation with a wide range of

complications. They can be summarized into infection,

mechanical failure, and functional failure.17 Although

shunt complications are often multifactorial, a non-

infectious cause for a shunt complication generally

requires shunt revision.17 Mechanical failure of a shunt

system includes disconnected parts and obstruction

and migration of the shunt system.

 Shunt tube proximal migration ranges from 0.1% to

0.4% of all shunt procedures.3-10 It varies from

migration of ventricular end into ventricle or migration

into subgaleal space and others. Heim and Kim have

reported migration of ventriculoperitoneal shunt to

subgaleal and subdural spaces.18,19 However,

complete intracranial migration of the entire shunt

system into ventricle is very rare.[3–12]

There are many factors that are proposed responsible

for the migration of the shunt. Excessive neck

movements producing a windlass effect coupled with

a large potential subgaleal space created for chamber

positioning or dilated ventricles with negative suctioning

pressure or a positive intraabdominal pressure have

been thought to be responsible for the migration.8,10-

12 The memory of devices placed in packaging allows

the tubing to recoil as explained by Dominguez et

al.20 as a “memory phenomenon”.

Others are either patient-related factors such as

younger age, thin cortical mantle, malnutrition, or

surgical technicality of creating a large burr hole, wide

dural opening, and not anchoring of chamber to

pericranium.3-12 Short distance between ventricular

and abdominal end seen in young patients and severe

hydrocephalus  have been responsible for the migration

of shunt inside the ventricle.6 Furthermore, peritoneal

scarring with local cyst formation, non-absorption of

cerebrospinal fluid, and constant positive abdominal

pressure causing migration of the tube along the fibrous

tract of the tunnel may be responsible. Chhabra shunt

which has cylindrical chamber as in our case has

been implicated in few of the reported cases.3-12

Parieto-occipital burr hole with a relatively straight

course of shunt tunneling may be responsible for

migration of the shunt.6,11

Optimum creation of subgaleal space for chamber,

smaller burr hole and dural opening, and proper

anchorage of the chamber to pericranium are some of

the few measures that the authors propose to reduce

this complication.

Conclusion:

Total intracranial migration of ventriculoperitoneal shunt

is a rare complication. The probable reasons for

migration are: 1. Malnourished infant with thin cortical

mantle, large ventricles having reduced pressure and

raised intraabdominal pressure due to excess amount

of CSF not absorbed in peritoneum due to varying

reasons. 2. Irritable infant with excessive crying, neck

movements and a straight course of shunt from occiput

to peritoneum. 3. Poor anchorage of shunt chamber

along with indiscriminate pressing of cylindrical

Chhabra shunt chamber. To prevent it special care

must be taken in neonates and infants in making

smaller burr holes, smaller chamber area and stronger

anchorage of shunt chamber to periosteum. Further

instead of using the cylindrical Chhabra chambers

that can easily migrate to ventricles, larger spherical

chambers may be used and the parents counseled

carefully on how to press the chamber.
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