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INTRODUCTION

Intracranial migration of a ventriculoperitoneal shunt (VPS) has been previously 
described,[1,2,4-9,11,12] it is a very rare event and the mechanisms of this migration have not yet been 
elucidated.

Since 1955, the first case related to VPS migration was reported by Scott et al.,[10] as well as the last 
case reported in 2022 by Deo et al.,[3] as far as we know, this is the 12th case reported in the world 
literature, after the description from the clinical case, we discuss the theories for its occurrence 
and recommend some technical notes for its prevention.

ABSTRACT
Background: e intracranial migration of a ventriculoperitoneal shunt (VPS) has been previously described, it is 
a very rare event, and the mechanisms of this migration have not yet been elucidated.

Case Description: Newborn at 38  weeks of gestation by cesarean section, with congenital hydrocephalus due 
to Dandy–Walker malformation that required right Frazier VPS placement. At 2-month follow-up, computed 
tomography of the skull showed cranial migration of VPS and dysfunction. At evaluation, there were signs of 
systemic infection. External ventricular drainage was placed and an intravenous antibiotic scheme for Gram-
positive bacteria was started. After 3 months, cerebrospinal fluid cultures were negative and definitive VPS was 
decided.

Conclusion: Different possible mechanisms have been proposed, such as negative intraventricular pressure, 
positive intra-abdominal pressure, use of valveless catheters, excessive burr hole size, as well as such as occipital 
ventricular access, thin cortical mantle, incorrect distal and proximal fixation, short distance between the 
peritoneum and ventricles, and a possible inflammatory reaction to the catheter material (silicone). A combination 
of these different mechanisms contributes to proximal shunt migration. Although the placement of a VPS 
is a procedure well taught since the 1st  years of neurosurgical residency, it is not exempt from complications. 
Although, as was previously stated in this paper, the incidence of a complete cranial VPS migration is extremely 
rare, and only a few cases are documented, it is still important to report this type of cases and to try to elucidate 
the possible mechanisms involved.
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CASE REPORT

Newborn female delivered at 38  weeks of gestation by 
cesarean section, suffering from congenital hydrocephalus 
diagnosed 4 weeks before birth that required the placement 
of a VPS. At the moment of delivery, the patient presented 
an Apgar score of 8 and 9 at 1 and 5 min, respectively. On 
the next day after birth, the patient underwent a simple head 
computed tomography (CT) scan where Dandy–Walker 
malformation and radiological signs of hydrocephalus were 
appreciated [Figure 1]. For this reason, using the right Frazier 
point, a VPS was placed under general anesthesia with no 
complications reported.

At 1-  and 2-months follow-up, the X-rays and simple head 
CT showed that the VPS cranially migrated and was not 
appropriately working [Figures 2 and 3].

A second VPS was placed in the left Kocher point, which 
unfortunately failed to work correctly [Figure 4].

Subsequently, the patient was transferred to our hospital. On 
her arrival, she presented signs of systemic infection such as 
fever and leukocytosis, making the removal of both systems 
and cerebrospinal fluid (CSF) culture the most appropriate 
approach [Figure 5].

Due to the lack of resources, this had to be done without 
using a neuroendoscope.

Forty-eight hours later, the cultures growth Gram-positive 
bacteria. Afterward, external ventricular drainage (EVD) was 
collocated, and an intravenous antibiotics scheme was initiated. 
Due to intraventricular infection and the need for EVD 
replacement, the patient required 12 subsequent surgeries. 
After these procedures and a lengthy hospital stay of 3 months, 
CSF cultures were negative, and a definitive VPS was placed.

As of November 2021, with the help of physical therapy 
and rehabilitation, the patient is 3 years old, attends a local 
school, and the system is still functional with no signs of 
neurological deficit [Figure 6].

DISCUSSION

A rare complication of ventriculoperitoneal bypass surgery 
is total cranial migration of the system. Few cases have 
previously been described and different possible mechanisms 
have been proposed, which may be avoidable, such as excessive 
movements of the neck and head, incorrect distal and 
proximal fixation, supine position, the use of catheters without 
valves, lack of use of a reservoir, excessive size of the burr 
hole and dural incision, as well as occipital ventricular access; 
and unavoidable such as negative intraventricular pressure, 
positive intra-abdominal pressure, thin cortical mantle, short 
distance between the peritoneum and ventricles (compared to 
an adult), and a possible inflammatory reaction to the catheter 
material (silicone).[1,2,4-9,11,12] A combination of these different 
mechanisms contributes to proximal shunt migration.

Once the mechanisms involved are considered, we suggest 
the following tips to avoid this complication: (1). Whenever 

Figure  1: Non-contrast computed tomography scan that shows a fourth ventricle cyst compatible with Dandy–Walker syndrome, and 
radiological signs of hydrocephalus.

Figure  2: (a). X-ray 1  month after placement of the 
ventriculoperitoneal shunt. e blue arrow shows the situation of 
the system reservoir which is in the extracranial subgaleal space, a 
bulging in the scalp is noticed. (b). X-ray 2 months after placement 
of the ventriculoperitoneal shunt. e blue arrow shows the cranial 
migration of the system.

ba



Espinosa, et al.: Intracranial migration of a ventriculoperitoneal shunt

Surgical Neurology International • 2023 • 14(103) | 3

possible, prefer to use Kocher precoronal point. e authors 
suggest and prefer to perform Kocher’s precoronal trephine 
since the distance traveled and the angulation of the catheter 
is less than if the trephine was performed at Frazier’s point. 
We also consider that when performing with the precoronal 
trephine the catheter would have to migrate through the entire 
curvature of the skull and would be less likely to migrate, but 
is only a hypothesis, we did not find a justification, support or 
reference in the literature regarding this surgical decision; (2). 

e exact size of the burr hole and durotomy according to the 
size of the silicone catheter (the senior author used a number 
15 blade with rotational moves to make the burr hole, the dura 
is coagulated with bipolar forceps in a circle shape of 5  mm, 
the dura is opened with a second 15 blade in a circle shape 
that involves only 3 mm opening); (3). Try to place a flat base 
system (this has the proximal catheter, valve, and distal catheter, 
which has to be attached on both sides, against the Hakim type 
that the valvular system and distal catheter are a single piece); 

Figure  3: Non-contrast computed tomography scan axial, sagittal, and coronal planes. e 
whole shunt system is in the intracranial space.

Figure 5: Intraoperative images showing extraction of the ventriculoperitoneal shunt system.

Figure 4: 3D reconstruction of the simple computed tomography (CT) scan. Blue arrows show 
the first ventriculoperitoneal system that is in the intracranial space. Yellow arrow shows a 
second ventriculoperitoneal shunt which is dysfunctional as it is shown in the CT scan.
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(4). Ensure correct fixation of the proximal catheter to the 
periosteum and distal catheter to the aponeurosis.

CONCLUSION

Although the placement of a VPS is a procedure well taught 
since the 1st years of neurosurgical residency, it is not exempt 
from complications. Even though we are aware, the tips we 
mentioned could be interpreted as a mandatory part of the 
surgical technique. We want these recommendations to 
be well received, and they are always kept in mind to avoid 
these kinds of complications, which, in some cases, can have 
catastrophic results. Although, as was previously stated in 
this paper, the incidence of a complete cranial VPS migration 
is extremely rare, and only a few cases are documented, it 
is still important to report this type of cases and to try to 
elucidate the possible mechanisms involved.
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Figure  6: Non-contrast computed tomography scan that shows a functional 
ventriculoperitoneal shunt system.


