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Case report
Ventriculoperitoneal shunt and the need to remove a gallbladder:
Time to definitely overcome the feeling that laparoscopic surgery is
contraindicated
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a b s t r a c t

Since Baskin et al. reported the first documented case of failure of a laparoscopically-induced ven-
triculoperitoneal shunt (VP) in 1998, the cerebrospinal fluid shunt has been generally considered a
relative contraindication to laparoscopy. Although the literature is limited there is a small body of evi-
dence indicating that it is safe to perform laparoscopic surgery on these patients with routine anaesthetic
monitoring.

In this study we report the case of a laparoscopic cholecystectomy in the presence of a ven-
triculoperitoneal shunt. A review of the literature suggests that laparoscopic cholecystectomy can be
safely performed in patients with a ventriculoperitoneal shunt. The only related contraindication should
be if a catheter has recently been placed.
Published by Elsevier Ltd on behalf of Surgical Associates Ltd. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
1. Introduction

Hydrocephalus is an abnormal build-up of the cerebrospinal
fluid (CBF) in the ventricles of the brain [1]. The incidence of hy-
drocephalus is around 0.9e1.5 cases per 1000 births. The aetiology
is variable and includes acqueductal stenosis, myelomeningocele,
intraventricular bleeding, meningitis, tumour, and head injury. The
treatment of hydrocephalus involves the shunting of cerebrospinal
fluid to another area of the body, which is commonly the abdominal
cavity. Ventriculoperitoneal shunting is the most common
approach because the placement of the distal catheter is simple
from a technical standpoint and surgical revision is rare [2e5].

Since Baskin et al. reported the first documented case of failure
of a laparoscopically-induced ventriculoperitoneal shunt (VP) in
1998, the cerebrospinal fluid shunt has been generally regarded as a
relative contraindication to laparoscopy [1]. Intra-abdominal
insufflation may cause an increase in intracranial pressure that
can result in hindbrain herniation.
ral Surgery, I.R.C.C.S. Fonda-

nchi).

ical Associates Ltd. This is an open
Here, we report on a clinical case of a laparoscopic chol-
ecyctectomy performed in the presence of a VP shunt without any
complication. Even if only a few cases are reported in the literature
on laparoscopy in patients with ventriculoperitoneal shunts, im-
provements in ventricular shunting techniques have improved the
survival rate of patients with hydrocephalus. Thus they are more
likely to require abdominal surgery. To support our point we report
on a review of the medical literature, and we believe that VP should
not be a total contraindication to laparoscopy (Table 1).

2. Case presentation

A 41-year-old Caucasian male presented to the outpatient ward
of our surgery department for an occasional diagnosis of gall-
bladder polyps.

The patient's medical past history had a particular focus upon
the onset of meningitis, which occurred the year before the diag-
nosis of gallbladder polyps. This condition led to a Magendie
foramina occlusion with hydrocephalus. The treatment was a
ventriculoperitoneal shunt that was placed without any neuro-
logical complication (Depuy Codman Hakim programmable
valve þ Bactiseal catheter. Codman & Shutleff Inc. Raynham, MA.
USA).
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Table 1
Cholecystectomy upon patients with a ventriculoperitoneal shunt has seldom been
described. The table details the current reports from literature and the outcome
observed.

Relevant literature and clinical outcomes

Year Author N Outcome

1992 Schwed et al. 1 case Massive subcutaneous emphysema
1995 Collure et al. 4 cases No complications
1998 Baskin et al. 1 case Ventriculoperitoneal shunt failure
2001 Kerwat et al. 1 case No complications
2006 Martinez Ramos et al. 1 case No complications
2011 Allam et al. 14 cases 8 converted to open procedures
2012 Magnani et al. 1 case No complications
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Later on the patient had a routine medical consultation. He did
not report any abdominal pain or febrile episodes, and the physical
examination was unremarkable. An abdominal US showed the
presence of multiple gallbladder polyps and a common bile duct of
normal diameter without stones. No abnormal values were found
by routine blood tests, including full blood count, CRP, amylase,
electrolytes, kidney and liver function test. Chest X-ray confirmed
the presence of a ventriculoperitoneal shunt catheter passing
through the right side of the chest; EKG showed sinus rhythmwith
1st degree atrio-ventricular block. A neurosurgical consultation
was performed to verify the correct function of the shunt valve.

The patient gave informed consent for laparoscopic cholecys-
tectomy, after a formal discussion about the possible evolution of
polyps and the risk of surgery. The eventual conversion to open
Fig. 1. Diagnostic cascade e cl
surgery was explained as well (Fig. 1). Prophylactic antibiotic
(cefazolin 2 g) was given intravenously 30 min before starting the
surgical incision. Pneumoperitoneum was achieved by an open
access technique with an incision near the right side of the umbi-
licus and the insertion of a Hasson trocar. The maximum insuffla-
tion pressure was maintained at 12 mm Hg for the duration of the
procedure (55 min). The shunt catheter was found in the right-
upper side of the abdomen during the intra-abdominal explora-
tion with a 30� laparoscopic optic. A routine laparoscopic chole-
cystectomywas performedwithout complications using the French
technique. No drainage was placed.

The postoperative course was uneventful and the patient
remained neurologically stable. He was discharged on the third
postoperative day. The postoperative follow-up, two weeks later,
demonstrated a satisfactory and stable outcome.

The histology reported the specimen to be a chronically
inflamed gallbladder containing several polyps (maximum diam-
eter 1 cm).
3. Discussion

In 1998, Gaskill et al. published a new technique for laparoscopic
surgery in patients with a ventriculoperitoneal shunt (VPS). In that
report they clamped the shunt tubing with a rubber-shod haemo-
stat through a skin incision in the ninth rib and then they insuf-
flated the peritoneum using a Verres needle. Before Gaskill's report
and since laparoscopic surgery has became the standard approach
in a growing number of surgical operations, several case reports
have highlighted the hazard of laparoscopic technique in patients
inical history at a glance.
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with VPS. In particular the development of severe thoracic subcu-
taneous emphysemawith compromised ventilation and increase in
intracranial pressure has been reported. A clinical experience
published by Uzzo et al. in the 1997 described the potential adverse
effects of the laparoscopic surgery, monitoring the intracranial
pressure in two children with an Arnold-Chiari malformation
[5e8]. They underlined that the potential mechanism of increase in
the intracranial pressure during laparoscopy is due to an increased
outflow resistance (the cerebrospinal fluid is secreted at 1e2ml per
kg-1 per min) or (though less likely) a retrograde flow. Theoreti-
cally, high intra-abdominal pressure may directly obstruct the
antegrade cerebrospinal fluid flow and the retrograde passage of
carbon dioxide gas may result in a sudden increase in intracranial
pressure. The combined effect of hypercapnia-induced cerebral
arterial dilatation, and venous pressure elevation generated by
abdominal pressure may cause increased intracranial blood volume
and increased intra-pressure in the fixed volume of the cranium.

While the very original shunting equipment was quite similar to
a simple catheter, quite soon a no-reflow valve was added. This
design was effective and did not change significantly thereafter.
Thus the risk of a sharp rise of the intracranial pressure has possibly
been over-evaluated.

The patient in our study had a remarkably routine laparoscopic
procedure and we did not place any clamp since the shunting de-
vice did not allow a reflow. We believe that such an approach
should be standard.

Yet we do suggest paying careful attention to possible effects of
the abdominal pressure, for it could not invert the flow while still
inducing an obstacle to the correct drainage.

The elevated intracranial pressure in pneumoperitoneum seems
to be a risk only during a long procedure (more than three hours).
In 1995, Collure et al. reported four cases of laparoscopic chole-
cystectomy without any complication and they determined that it
was unlikely that a pneumocephalus would be produced by CO2
insufflation at a pressure of 10e15 mmHg [2,9,10]. But in the late
nineties, Baskin et al. reported a case history of a ventriculoper-
itoneal shunt failure as a complication of laparoscopic cholecys-
tectomy. After Baskin, few reports of laparoscopic surgery
performed on adults and children have been reported. In particular,
a series of 10 laparoscopic procedures in children with ven-
triculoperitoneal shunts appeared in 2000 by Walker et al. In this
report the researchers conclude that the laparoscopic abdominal
surgery can be safely performed on children without an increase in
technical or shunt-related complications [11,12]. In the same year,
Jackman et al. reviewed the existing data and concluded that spe-
cific recommendations on the intra-operative condition of patients
with a ventriculoperitoneal shunt are premature. An in vitro study
found that none of the last generation valves tested showed any
signs of leakage associated with increased gaseous back pressure
below a value of 80 mm Hg.

Based on the available data and this case we suggest that
laparoscopic cholecystectomy can be safely performed on patients
with a ventriculoperitoneal shunt. We also believe that a consul-
tation with a neurosurgeon before the operation is advisable in
order to verify the correct function of the shunt valve. The only
relative contraindication should if a catheter has recently been
placed.
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