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ABSTRACT

Background: Ventriculoperitoneal shunt is the preferred
treatment for hydrocephalus. Known complications in-
clude infection, obstruction, and disconnection with the
fractured fragment migrating in the peritoneal cavity. We
report 17 cases of laparoscopic evaluation and revision of
ventriculoperitoneal shunts in children.

Methods: From January 2000 through October 2002, we
retrospectively reviewed our experience with laparoscopy
and ventriculoperitoneal shunts.

Results: Laparoscopy was performed in 17 children with
a malfunctioning shunt, presumed shunt dislodgment or
disconnection, reinsertion of a shunt after externalization,
and primary shunt placement. Six patients (35%) were
converted to an open laparotomy due to dense adhesions.
Eleven patients (65%) underwent successful laparoscopic-
assisted ventriculoperitoneal shunt placement: 5/11 (45%)
had lysis of adhesions or pseudocyst marsupialization
with repositioning of a functional shunt, or both; 3/11
(27%) had successful retrieval of a disconnected catheter
with reinsertion of a new catheter; 2/11 (18%) had lapa-
roscopic confirmation of satisfactory placement and func-
tion, requiring no revision; 1/11 (9%) had an initial shunt
placed with laparoscopic guidance due to the obesity.
Operative time for the laparoscopic procedure ranged
from 30 minutes to 60 minutes. All laparoscopic proce-
dures used 1-mm or two 5-mm ports. Perioperatively, no
adverse neurological sequelae occurred due to the pneu-
moperitoneum.

Conclusions: Laparoscopic guidance or revision of ven-
triculoperitoneal shunts permits (1) direct visualization of
catheter insertion within the peritoneal cavity, (2) satisfac-
tory positioning, (3) lysis of adhesions or marsupialization

with catheter repositioning, or both, and (4) retrieval of
fractured catheters.
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INTRODUCTION

Ventriculoperitoneal (VP) shunt is the preferred treatment
for hydrocephalus. VP shunt malfunction causing elevated
intracranial pressure may be due to obstruction or catheter
fracture, which requires surgical intervention. The ob-
struction may be proximal (pump failure), or distal within
the peritoneum due to adhesions, cerebrospinal fluid
(CSF) pseudocysts, or catheter fracture.1 Distal shunt mal-
functions are responsible for 25% to 30% of shunt fail-
ures.2

When distal obstruction or a catheter fracture is diag-
nosed, an initial laparoscopic approach may be diagnostic
and therapeutic, avoiding the morbidity of a formal lapa-
rotomy.3–7 Laparoscopy permits diagnostic evaluation of
the peritoneum, visualization of a patent and functional
catheter, and identification and retrieval of a fragmented
catheter.8,9

VP shunt infection may require shunt externalization until
the peritoneal infection has been eradicated. Reinsertion
of the VP shunt using laparoscopy permits diagnostic
evaluation, lysis of adhesions as indicated, and safe place-
ment of the VP shunt within a satisfactory peritoneal
location.

We report our experience with laparoscopic assistance
during VP shunt revision or insertion within the perito-
neum.

METHODS

From January 2000 through October 2002, a retrospective
analysis was performed on the use of laparoscopy and VP
shunt surgeries in children and adolescents. Perioperative
antibiotics are routinely given before incision. With the
patient under general anesthesia, an infraumbilical 5-mm
STEP port (Tyco Healthcare, Norwalk, CT) is placed by
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using the Hasson technique. Using carbon dioxide (CO2),
a pneumoperitoneum of 10 mm Hg is achieved and a
5-mm 30-degree scope is advanced through the STEP port
into the peritoneum. With regards to the pneumoperito-
neum, we do not routinely clamp the VP shunt, relying on
the functioning 1-way valve in the VP shunt circuit in-
stead.

A second 5-mm STEP port is placed under direct visual-
ization, either in the right or left mid abdominal wall. The
second port is used as a working port for catheter re-
trieval, catheter positioning or repositioning, lysis of ad-
hesions, or fenestration of CSF pseudocysts.

Laparoscopic lysis of adhesions and fenestration of CSF
pseudocysts is performed using electrocautery or sharp
dissection using laparoscopic scissors, or both, and the
Maryland dissector. Repositioning of a functional catheter
is performed using a laparoscopic Maryland dissector.
Placement of the distal VP shunt is performed by making
a small stab incision under the costal margin and inserting
a sharp groove director into the peritoneum under direct
visualization. The VP shunt is then advanced into the
peritoneum via the groove director and optimal position-
ing is achieved using a laparoscopic Maryland dissector.
Documentation of a functional catheter is achieved by
viewing CSF dripping out of the catheter tip. In cases of
suspected VP shunt infection, peritoneal fluid is aspirated
via the 5-mm working port and sent for culture.

This study was reviewed and approved by the Colorado
Multiple Institutional Review Board (COMIRB #04–0768).

RESULTS

Laparoscopy was performed in 17 patients. Age range was
9 months to 19 years. Indications for laparoscopic assis-
tance were malfunctioning shunt, presumed shunt dis-
lodgment or fracture, reinsertion after externalization, and
primary shunt placement in obese patients or patients
with multiple previous abdominal surgeries.

Six patients (35%) were converted to a laparotomy. Five of
these patients had extensive adhesiolysis not amenable to
a safe laparoscopic approach. One patient was converted
to a ventriculopleural shunt due to an inability to achieve
adequate surface area after adhesiolysis.

Eleven patients (65%) had successful laparoscopic-as-
sisted VP shunt placement. Five (45%) patients had adhe-
siolysis with repositioning of a functional VP shunt (Fig-
ure 1). Three (27%) patients had retrieval of a fractured
catheter and reinsertion of a new VP shunt (Figure 2).

Two (18%) patients had laparoscopic confirmation of a
functioning catheter in a satisfactory position, requiring no
revision (Figure 3). One (9%) patient had the initial VP
shunt inserted with laparoscopic assistance due to obesity.

Operative time for laparoscopy ranged from 30 minutes to
60 minutes and was performed concurrently with the
neurosurgery team. No peritoneal complications during
laparoscopy occurred, and blood loss was minimal. Perio-
peratively, no adverse neurologic sequelae occurred due
to the pneumoperitoneum.

DISCUSSION

Over a 2-year period, an initial laparoscopic approach was
performed in 17 patients with a VP shunt malfunction
requiring surgical intervention. We were able to safely and
effectively perform laparoscopic VP shunt placement in
65% of the cases, offering these patients the advantages of
laparoscopy over laparotomy.

In 1 patient, the laparoscopic approach was used for the
initial placement of the VP shunt because of the patient’s
obesity. The remaining cases were all reoperative, ac-
counting for the 35% conversion rate from dense adhe-
sions. Because the average patient with hydrocephalus
undergoes 2.1 shunt revisions every 3 years, the more
minimally invasive approach is preferable.10

An initial laparoscopic approach is advocated when a
distal obstruction is due to adhesions or pseudocysts.3–7

Laparoscopic adhesiolysis or pseudocyst marsupialization
can be performed safely in most cases by using electro-

Figure 1. Intraoperative photo illustrating a ventriculoperitoneal
shunt catheter entering the anterior abdominal wall after adhe-
siolysis.
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cautery, sharp dissection, or both. Although an initial
laparoscopic approach was attempted in all cases, 6 pa-
tients demonstrated dense adhesions not amenable to safe
laparoscopic adhesiolysis.

When distal VP shunts disconnect or fracture, their loca-
tion within the peritoneum can be varied. Laparoscopic
retrieval and replacement of the VP shunt can easily be
performed.8,9 Placement of the working 5-mm port in
either the right or left mid abdominal wall is opposite to
the planned side of the new catheter. This allows optimal
use of this working port for catheter retrieval, reposition-
ing, or initial positioning.

Moreover, a proximal cause of a nonfunctioning catheter
can be evaluated laparoscopically. In 2 cases, we were
able to laparoscopically observe proper functioning of the
shunt within the peritoneum, requiring no further revision
of the intraabdominal portion of the catheter.

During pneumoperitoneum, a theoretical risk exists of
pressure transmission into the central nervous system. We
do not routinely clamp the VP shunt and rely solely on the
1-way valve. No neurologic sequelae have occurred when
this technique has been used. Visualization of CSF drip-
ping out of the functioning shunt confirms that the intra-
cranial pressure exceeds our pneumoperitoneum. A
pneumoperitoneum of 10 mm Hg using CO2 appears to
be safe and effective for laparoscopic procedures in these
patients with VP shunts.

CONCLUSION

An initial laparoscopic approach for VP shunt malfunc-
tions requiring surgery is advocated. If the adhesions are
too dense or laparoscopic adhesiolysis cannot be safely
performed, then conversion to a formal laparotomy is
warranted.

Laparoscopic guidance or revision of VP shunts permits
direct visualization and positioning of the catheter within
the peritoneum, allowing for optimal functioning. In ad-
dition, minimally invasive adhesiolysis, marsupialization
of pseudocysts, and retrieval of fractured catheters can be
performed safely and without the morbidity associated
with a laparotomy. And given that children with VP shunts
undergo frequent revisions, laparoscopy appears prefera-
ble to laparotomy. Moreover, no adverse neurologic se-
quelae occurred perioperatively due to the pneumoperi-
toneum.

Figure 2. Abdominal radiograph demonstrating a ventriculo-
peritoneal shunt fracture with migration of the proximal catheter
out of the peritoneum.

Figure 3. Intraoperative photo demonstrating a functional ven-
triculoperitoneal shunt catheter with cerebrospinal fluid exiting
the catheter, requiring no revision.
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