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A B ST R AC T  
 

Laparoscopic surgery in patients with ventriculo-peritoneal shunt is 

challenging in terms of technical approach. The severity of possible 

complications and the lack of studies on this association increase the 

surgeon's discomfort with such surgery. The main complications that may 

occur are increased intracranial pressure, secondary pneumo-peritoneum 

pneumocephalus, encephalitis and the risk of catheter injury during 

laparoscopic procedures. We present the case of a 56-year-old patient 

operated in 2004 for a basilar artery top aneurysm with subarachnoid 

hemorrhage and secondary hydrocephalus, for which a ventriculo-

peritoneal shunt was fitted. This patient presented in our clinic with diffuse 

abdominal pain, more accentuated in the right hypochondrium, nausea, 

postprandial biliary vomiting, inappetence, asthenia, fatigability, 

symptoms with onset about 6 months, but accentuated in the last 48 hours. 

The patient underwent surgery and the evolution was favorable, being 

discharged without postoperative complications. 

 

Category: Case Presentation  

Received: December 8, 2022 

Accepted: February 24, 2023 

Published: April 25, 2023 

Keywords: 

ventriculo-peritoneal shunt, laparoscopic cholecystectomy, 

complications 

*Corresponding author: 

Tiberiu Trotea, 

Carol Davila University of Medicine and Pharmacy, Department 

of Surgery, Emergency University Hospital Bucharest, Bucharest, 

Romania, Spl. Independentei 169, 050098  

E-mail: tiberiu.trotea@gmail.com  

Introduction  
Laparoscopy has become the standard approach for 

many surgical procedures, cholecystectomy being one of 

the most frequently performed [1-3]. However, it has been 

rarely described in patients with ventriculo-peritoneal (VP) 

shunt; on one hand, due to the low frequency of association 

between acute cholecystitis and ventriculo-peritoneal 

shunt, on the other hand due to the surgeon's reluctance to 

perform a laparoscopic procedure in a patient with such 

ventriculo-peritoneal shunt [2]. Although laparoscopic 

cholecystectomy is a well standardized procedure, which 

can be easily performed even in day care centers, in such 

patients the risk of associated complications during surgery 

is significantly higher [4,5]. Although these cases are rare, 

the surgical team must be aware of such possible 

complications in order to recognize and avoid them [4].   

Hydrocephalus is an abnormal accumulation of 

cerebrospinal fluid (CSF) in the ventricles of the brain. The 

aetiology is variable and includes apeductal stenosis, 

myelomeningocele, intracranial hemorrhages, meningitis, 

tumours and traumatic brain injury [6]. Treatment involves 

shunting CSF to another area of the body, which is usually 

the abdominal cavity. Ventriculo-peritoneal shunting is the 

most common approach because distal catheter placement 

is technically simple and surgical revision is rare [6]. 

The first procedure to place a VP shunt was performed 

in 1908 and has since become a common neurosurgical 

procedure [2,7]. In 1995, of approximately 70.000 patients 

with hydrocephalus in the United States, nearly 33.000 of 

them required a VP shunt [4,7].  

Currently in the United States the incidence per year of 

new cases of patients requiring a VP shunt is approximately 

30.000 cases and the prevalence of cases exceeds 125.000 
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[8,9]. At the same time, according to a 10-year study in the 

UK and Ireland, approximately 42.000 VP shunt-placement 

procedures were performed [10]. The most common 

pathologies in infants and children requiring drainage were 

perinatal intraventricular hemorrhages (35.3%), brain 

tumours (40.5%) and congenital malformations (50.2%), 

while in adults the most common pathologies were 

normotensive hydrocephalus (14.2%), post-hemorrhagic 

hydrocephalus (16.2%) and brain tumours (24.6%) [10].   

Mortality from this procedure is quite low, about 0.1%, but 

3-15% of shunts can become infected and about 50% of 

them become non-functional after 2 years [11]. 

Important issues to consider when performing 

laparoscopic surgeries in these patients include knowing 

the type of shunt, as well as knowing its path from the 

lateral ventricle to the peritoneum, the potential for shunt 

malfunction, pneumocephalus, shunt infection, intra-

operative anaesthesia monitoring, and shunt handling 

during surgery [2]. Laparoscopic surgery in patients with 

VP shunt has been described in procedures such as 

cholecystectomy, salpingectomy, ileocecal resection, 

colectomy, gastrectomy, adrenal surgery, ileostomies and 

bladder neck reconstruction [12]. 

Different approaches to shunt manipulation have been 

reported to allow laparoscopic surgery, either by simply 

ligating the shunt or by completely externalizing the shunt 

and draining the cerebrospinal fluid for several days [2]. 

These measures were taken to reduce the risk of infection 

and to avoid the development of pneumocephalus and 

increased intracranial pressure; the major concern facing 

the medical team at the time of surgery is the potential risk 

of developing pneumocephalus secondary to pneumo-

peritoneum [2]. Also, the risk of catheter injury is 

extremely high when its topography is unknown. 

Case Presentation 

The aim of this paper is to illustrate the challenge of 

laparoscopic cholecystectomy in a patient with ventriculo-

peritoneal shunt, the risks represented both by increased 

intra-abdominal pressure (IAP) with the risk of shunt failure 

and the occurrence of pneumocephalus, shunt injury during 

insertion of trocars, infection with the occurrence of 

encephalitis, and finally to depict a review of the literature. 

We present the case of a 56-year-old patient operated in 

2004 for a basilar artery top aneurysm with subarachnoid 

hemorrhage and secondary hydrocephalus, for which a 

ventriculo-peritoneal shunt (Unishunt type) was fitted and 

who presents to the Sibiu Emergency County Clinical 

Hospital, with diffuse abdominal pain, more accentuated in 

the right hypochondrium, nausea, postprandial biliary 

vomiting, inappetence, asthenia, fatigability, symptoms with 

onset about 6 months, but accentuated in the last 48 hours. 

On physical exam the patient was in good general 

condition, conscious, cooperative, afebrile, hemo-

dynamically and cardio-respiratory stable. Clinical exam 

revealed abdomen above the xipho-pubic plane due to 

excess adipose tissue, slightly tender to palpation in the 

right hypochondrium, positive Murphy sign. The Sars-

Cov-2 test was negative. Laboratory tests showed  

a biological inflammatory syndrome, while abdominal 

ultrasonography steatosis and multiseptated gallbladder, 

with hyperechogenic images with posterior acoustic 

shadowing, up to 1 cm in size, slightly thickened walls 

(suggestive of acute lithiasic cholecystitis) (Figure 1). No 

fluid collections were detected in the peritoneal spaces to 

assess shunt patency. 

 
Figure 1. Gallbladder with multiple hyperechogenic 
images, with posterior acoustic shadowing, located at 
the infundibulum - sonographic appearance suggestive 
of acute lithiasic cholecystitis 

Soft-tissue ultrasound examination to identify the 

topography of the ventriculo-peritoneal shunt was 

performed with the patient positioned in anti-Trendelenburg 

at a 20° angle and slightly to the left, so that the skin marking 

corresponded to that in the operative position. Thus, the 

course and position of the ventriculo-peritoneal shunt 

(Figure 2) were traced by skin marking to guide us where the 

supraumbilical incision trocar for the Veress needle and the 

first (the subxiphoid) working trocar, should be inserted. 

 
Figure 2. Skin marking: site of entry in the peritoneal 
cavity 
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The ultrasound depicts the shunt as having a shallow 

trajectory from the right latero-cervical region to the 

epigastrium (Figure 3), from where it enters deeply, the 

access at the peritoneal cavity being located in the right 

paraumbilical area, but without being able to visualize the 

distal end (Figure 4). Neurosurgical consultation was 

subsequently performed, which recommended temporary 

shunt ligation. Suturing and ligation of the shunt was 

performed with the recommendation of ligature thread 

suppression 24 hours postoperatively and reassessment  

as needed. 

 
Figure 3. Superficial shunt pathway in subcutaneous 
tissue 

 
Figure 4. Distal-end catheter entry in the peritoneal 
cavity 

After adequate preoperative preparation, surgery was 

performed under general anaesthesia with orotracheal 

intubation, laparoscopic cholecystectomy, viscerolysis due 

to pericholecystic adhesions, lavage, subhepatic drainage. 

The surgery did not involve any other special surgical 

procedures. Postoperative evolution was favourable under 

conservative treatment with antibiotics, analgesics, 

antispasmodics, anti-inflammatory, antiemetics and hydro-

electrolytic rebalancing therapy. The shunt ligature was 

transected through an incision. The patient was discharged 

in good general condition, conscious, cooperative, afebrile, 

hemodynamically and cardio-respiratory stable. The drain 

tube was permeable with 100 ml serocitrin drainage, so that 

it was suppressed the next postoperative day.         

Pathological examination of the postoperative 

specimen described a gallbladder with multiple stones, 5-7 

mm in diameter, with mucosa lined by a simple cylindrical 

epithelium, forming Rokitansky-Ashoff sinuses 

penetrating the muscular layer, which appeared 

hypertrophied with adjacent fibrosis. A rich mixed 

inflammatory infiltrate, predominantly neutrophilic, was 

seen in all layers. The blood vessels were congestive with 

hematic extravasation in all layers, more accentuated in the 

muscle and subserous. The final diagnosis was chronic 

cholecystitis in an acute stage. 

The patient was discharged in good general condition, 

surgically healed. Recommendations were to maintain a 

healthy diet, avoid strenuous physical exertion, daily local 

compresses with antiseptic solutions, dispensing of 

associated conditions through the general practitioner and 

neurosurgical consultation through the outpatient clinic as 

needed. 

Discussions 

Brain shunts are indicated in patients with 

hydrocephalus to drain CSF into a cavity, to prevent an 

increase in intracranial pressure [12]. They consist of a 

silicone portion located in the lateral ventricle, the newer 

ones have a one-way only valve-mechanism and a free 

distal end, usually in the peritoneal cavity [12]. The 

unidirectional valve is intended to prevent reflux of 

cerebrospinal fluid or intraperitoneal collections [12]. 

The proximal end is inserted at the level of the non-

dominant cerebral hemisphere, in the frontal horn of the 

lateral ventricle because the risk of blockage is low, the 

choroid plexus being less represented in this region [10]. 

From the lateral ventricle it is tunneled through the 

subcutaneous tissue to the peritoneal cavity for CSF 

drainage [13]. 

The second component of the drainage system, the 

valve, maintains unidirectional (cranio-caudal) flow and 

works by regulating CSF drainage [12]. This control occurs 

primarily through pressure regulation, flow regulation 

(flow control valves) and anti-siphon mechanisms [12]. A 

patent and functional shunt relieves increased intracranial 

pressure (ICP) secondary to hydrocephalus by 

continuously draining cerebrospinal fluid into the abdomen 

[12]. The unidirectional valve plays a role in preventing 

CSF reflux and intra-abdominal fluid [13]. 

We noted that our patient received an older shunt model 

that did not have a unidirectional valve. These older models 
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being used frequently in post-hemorrhagic hydrocephalus, 

patients may benefit from a shorter hospital stay [14].  

Post-hemorrhagic hydrocephalus occurs secondary to 

blood degradation products and extensive fibrosis in the 

leptomeninges and arachnoid granulations, reducing CSF 

circulation and uptake at this level [15]. The degree of 

hydrocephalus is also influenced by the therapeutic 

technique used; open-surgery procedures facilitate 

drainage of blood clots compared to endovascular 

treatment, and would allow better drainage, reducing the 

likelihood of chronic hydrocephalus [15]. 

In the case of valved shunts, the pressure at which the 

valve opens is called the set pressure [12]. There are low, 

medium and high-pressure valves referring to opening 

pressures of 5, 10 and 15 cm H2O respectively [12]. Most 

valves are designed to open and allow CSF flow when the 

intraventricular pressure rises above the opening pressure 

[12]. Once the proximal pressure falls below the closing 

pressure, the valve closes and CSF flow stops [12,16,17]. 

Distal end insertion can be done in several compartments, 

the other routes often used are ventriculo-atrial, ventriculo-

pleural and lumbo-peritoneal shunts [16]. 

The physical principle behind the use of CSF shunts is 

quite simple and consists of diverting CSF flow either to 

intracranial structures, jugular system, right atrium, pleura, 

peritoneum or to other natural cavities such as the omental 

bursa [12,18,19]. All systems work by means of 

differential pressure (DP) between the proximal 

(ventricular) and distal (most commonly peritoneal) 

catheter [12]. There are several physical factors involved 

in cerebrospinal fluid drainage, such as the pressure 

difference between catheter ends, patient position, tube 

diameter and length, and fluid viscosity [12,19,20]. 

Stevin's hydrodynamic laws postulate that in connected 

hydrostatic systems and following the principle of 

communicating vessels, the pressure at a point varies with 

the height of the fluid column [9,16]. Thus, if two 

compartments are connected by a fluid conduit, flow will 

be directed from the place with the highest pressure to the 

place with the lowest pressure [12,19,20]. 

Intra-abdominal pressure (IAP) is a physiological 

pressure, defined as the steady-state pressure in the 

abdominal cavity [21]. Values up to 5 mm Hg are 

considered normal in adults under physiological conditions 

[21]. Intracranial pressure (ICP) is the pressure exerted by 

CSF and blood, and changes in ICP are attributed to 

changes in the volume of these constituents [21]. 

Current evidence strongly supports that intra-

abdominal pressure is transmitted to the central nervous 

system via two pathways [22]. One pathway is retrograde 

flow through the venous plexus of the spinal canal and 

intracranial veins, and the second pathway is directly 

transferred to the thoracic compartment, which in turn 

results in increased jugular vein pressure and decreased 

CSF and blood drainage, leading to an increase in ICP [22].      

Pneumoperitoneum created during laparoscopic surgery 

can increase ICP by various mechanisms, such as cerebral 

arteriolar vasodilation through hypercapnia or cerebral 

venous vasodilation through increased pressure on vena 

cava [22]. The correlations between intra-abdominal 

pressure and intracranial pressure have been confirmed by 

numerous animal studies [22]. 

Mohamed et al. studied the effects of increased AIP on 

ICP and cerebral perfusion pressure (CPP) on pigs [21]. 

They increased the AIP to 25 mmHg above baseline by 

inflating a balloon inserted into the peritoneal cavity, while 

measuring changes in ICP, demonstrating a significant and 

linear increase in ICP with increasing AIP, concluding that 

an increased AIP will lead to increased ICP and decreased 

CPP [21]. 

In 2004, Rad et al. reported a laparoscopic resection of 

an ovarian cyst and described the benefit of using 

transcranial Doppler ultrasound examination [23]. There 

was no difference in cerebral blood flow when the patient 

was positioned in Trendelenburg with an insufflation 

pressure of 10 mmHg [23]. However, there was a decrease 

in cerebral blood flow when the abdominal pressure reached 

15 mmHg, but with a subsequent rapid improvement when 

the pressure dropped back to 10 mmHg [23]. 

In another animal study, Mohamed et al. studied the 

effect of pneumoperitoneum on ICP by recording arterial 

blood gas, mean arterial pressure (MAP) and ICP values at 

different values of AIP, both supine and in Trendelenburg 

[21]. They demonstrated a significant and linear increase 

in ICP with increased ICP values related to Trendelenburg 

position [21]. The association of Trendelenburg position 

favored increased IAP values of 16 mmHg and an ICP 

value growth of more than 150% [21]. They concluded that 

the surgeon should consider ICP and patient positioning 

when performing laparoscopic procedures, especially in 

patients with traumatic brain injury, cerebral aneurysms 

and associated conditions with increased ICP [21]. 

Modern techniques for indirect assessment of ICP 

include ultrasound measurement of optic nerve sheath 

diameter as a non-invasive indicator of increased 

intracranial pressure (ICP) [24]. The linear probe of the 

ultrasound machine is used, with a frequency of 7.5 MHz, 

placed gently on the superior and lateral side of the upper 

eyelid and tilted slightly caudal and medial until an axial 

view of the orbit is obtained and an image of the optic nerve 

is shown [24]. The sliders are placed on the outer contours 

of the dural sheath, 3 mm behind the eyeball, and the 

horizontal distance between two sliders is measured [24]. 

Normal values are in the range of 0.45-0.5 cm [24]. 

Differential diagnosis of acute abdominal pain in 

emergency is particularly challenging in patients with 

ventriculoperitoneal shunt. In these cases, among other 

possible pathologies such as perforated ulcer, acute 
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appendicitis, Amyand hernia, or mesenteric ischemia, 

shunt related causes have to be also taken into account  

[25-28]. 

The safety of laparoscopic surgery in patients with 

ventriculo-peritoneal shunt has always been controversial 

[21]. Currently, there is no solid evidence to establish a 

consensus on the safety of the procedure in these patients 

[21]. There is still controversy about the safety of 

performing laparoscopic surgery in patients with VP shunt 

[29]. Unfortunately, there is little published data on the 

management of peri- and postoperative complications in 

laparoscopic surgery in patients with ventriculo-peritoneal 

shunt due to the small number of reported cases and the 

lack of meta-analyses [29]. Therefore, we strongly believe 

that each case should be revealed, in order to build an 

evidence-base that would allow future studies to be 

conducted.  

Studies conducted by Sankpal et al. have shown that 

there is no evidence of increased clinically significant 

intracranial pressure in most patients with VP shunts 

undergoing laparoscopic surgery, with peri- and 

postoperative anesthetic monitoring being sufficient [16]. 

However, the study conducted by Li et al. recommends 

preoperative neurosurgical consultation to check the 

function of the VP shunt, identification of its pathway in 

the abdominal wall to avoid inadvertent damage during 

insertion of the working trocar, and checking the distal 

intraperitoneal portion of the catheter before abdominal 

decompression [30].        

Mohamed et al. further suggested that pneumo-

peritoneum may decrease patency through the distal 

peritoneal catheter, causing partial or complete shunt 

obstruction [21]. The risk of retrograde passage of CO2 

from the abdomen to the brain is minimal with advances in 

biomaterials and biomedical engineering, but also with the 

occurrence of unidirectional valved ventriculo-peritoneal 

shunt catheters that can withstand much higher intra-

abdominal pressures [21]. The hydro-dynamic profile of 

the shunt valve, as reported by catheter manufacturers, is a 

standard parameter indicating the opening pressure of the 

valve, the newer unidirectional valve catheters can 

withstand up to a pressure of 300 mmHg, while the 

pressure used in laparoscopy being 12-15 mmHg [21]. 

The risk of shunt valve malfunction (in vitro model) 

was studied on nine different shunts, subjected to increased 

back pressure, none of which failed [21]. The risk of valve 

failure is minimal even at IAPs up to 80 mmHg [18]. 

Similarly, other authors studied five different types of 

valves in a closed system, with no back pressure up to 25 

mmHg [21]. 

Sankpal et al. observed 19 laparoscopic surgeries in 

patients with ventriculo-peritoneal shunts, with a mean 

insufflation pressure of 16 mm Hg and a mean operative 

time of 3h [16]. They found no clinically significant 

increase in intracranial pressure [16]. However, routine 

pre- and postoperative anesthetic monitoring should 

remain the standard of care [16]. 

Sankpal et al. found no cases of gas embolism in a study 

of over 51 laparoscopic procedures in this category of 

patients [16]. The risk of valve system reflux was found to 

be minimal even at intra-abdominal pressures of up to 80 

mmHg [16]. 

A study conducted during 2014-2016 in the surgical 

department of Toyonaka Hospital, a group of 582 patients 

underwent laparoscopic cholecystectomy, four of whom 

had ventriculo-peritoneal shunt [31]. Similar to our case, 

they sought neurosurgical consultation where temporary 

shunt ligation was indicated, the other case was 

cholecystectomized without shunt ligation as it was 

considered to be already occluded [24]. In all cases, the 

trocars were carefully inserted to avoid injuring the 

catheters, considering useful the decision of our team to 

perform preoperative ultrasound to be able to locate the 

shunt path, both to avoid injuring it and to make it easier to 

ligate [31]. Although in our patient's case, the operative 

time was prolonged due to pericholecystic adhesions, the 

outcome was favorable, as a similar case described by 

them, which also had a good evolution, without 

complications [31].  Similar to the case described by Al-

Mufarrej et al., we found it useful to ligate the distal end of 

the shunt in our patient during surgery, as the shunt was not 

provided with a unidirectional valve and the exact pattern 

used could not be documented [32].         

According to the presented case and literature data 

available by now, the insufflation pressure must be the 

minimum required, and at all times less than 16 mmHg [16] 

The operative time allowed for such patients, 

approximately 3 hours, has been shown to be safe [16]. 

The major concern related to laparoscopic procedures 

in patients with VP shunt is that of encephalitis, especially 

in procedures with a high risk of contamination [30]. The 

risk of infection and damage to the shunt can lead to 

peritonitis or ventriculitis, sepsis, and uncontrolled 

hydrocephalus, factors that can promote altered mental 

status and sometimes even death [30]. When a patient with 

VP shunt requires laparoscopic surgery, the attending 

surgeon must determine appropriate perioperative shunt 

management; in addition, neurosurgeons are frequently 

consulted because of concerns about shunt infection [30].  

In one of the largest reported studies, which included 

laparotomies and laparoscopic procedures, no infection 

was observed in patients with VP shunt [4]. 

Over the past few years, several techniques have been 

developed to prevent possible infection through 

contamination with intestinal contents or urine, including 

exteriorization of the distal end of the catheter, ventriculo-

atrial shunt conversion, ligation, and placement of the 

distal end in an intracorporeal pouch [33]. As for 
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prophylactic antibiotic therapy, there is currently no 

consensus in the published data, with indications ranging 

from single-dose antibiotic administration to a triple 

antibiotic regimen for 1-2 days [34]. 

At the same time, the authors of the present study (Goel 

et al.) suggest that a single dose of broad-spectrum 

antibiotic is indicated for surgery such as laparoscopic 

cholecystectomy [35]. 

The study conducted by Li et al. on a group of 26 

patients demonstrated the efficacy of administering a 

single dose of Cephalosporin antibiotic preoperatively and 

one day postoperatively in patients who had not undergone 

surgery with increased infectious risk [30]. Savlovschi et 

al. also reported a postoperative infection rate in patients 

with VP shunt, of 9% within 30 days of discharge [26]. 

This was comparable to the 5% to 7% shunt infection rate 

reported after shunt fitting or revision [26].  Thus, the 

infectious risk in patients with VP shunt cannot be fully 

attributed to the laparoscopic procedure, since laparoscopic 

surgery has been shown to have a significantly lower 

infectious risk compared to laparotomies (0.62% vs. 

1.82%) [2,33]. 

From the perspective of the spread of infection, it can 

travel upward along the catheter to the lateral ventricle 

(LV) [26]. Recently, research has shown that some 

antibiotic-impregnated catheters can significantly reduce 

the rate of infection [26]. Of the pathogens, the most 

frequently implicated were Staphylococcus aureus, 

Staphylococcus epidermidis, Staphylococcus capitis, 

Staphylococcus sciuri, Enterococcus faecium, and 

Enterococcus baumanii [33,34].    

An episode of infection was defined as the presence of 

clinical features consistent with a positive culture from 

CSF, the distal end of the VP or from exudate samples 

obtained from VP lesions, and the time window to 

confirmation of infection was defined as the number of 

days that had elapsed since the placement of the VP shunt 

or its last surgical revision and the onset of symptoms [30]. 

In laparotomy there is also a higher risk of postoperative 

adhesions, with the possibility of distal catheter blockage 

and pseudocyst formation that could promote infection and 

shunt occlusion [4]. Also, the shunt tube is itself an 

intraperitoneal foreign body, which may increase the 

chance of developing infection [4]. This risk can be 

managed intraoperatively with simple maneuvers such as 

perioperative antibiotic administration and exteriorization 

of the peritoneal end of the shunt [4]. 

The surgical team should be aware that VP shunt 

infections can mimic an acute surgical abdomen [4]. In 

such cases, the recommended treatment is shunting 

discharge, antibiotic therapy and shunt replacement after 

the acute phase has subsided [4]. 

Also, from an infectious risk perspective, different 

studies have shown that shunt infection correlates with the 

number of shunt exposures to surgical gloves [23]. The 

advantage of laparoscopic procedures is a reduced risk of 

adhesion formation and limited contact between gloves and 

shunt [23]. 

Some authors demonstrated in a study spanning 1994-

2003 and including 23 cases, that laparoscopic surgery may 

have a 9% risk of infection at 30 days post-operatively, 

requiring shunt removal and replacement [23,35,36]. It has 

been documented that the two patients who required 

replacement of the shunt, did not receive prophylactic pre- 

and postoperative antibiotic therapy compared to other 

patients [23]. This series included only patients undergoing 

laparoscopic cholecystectomy and reported that an 

infection rate of 9% was equivalent to that seen when other 

types of laparoscopic surgery are performed in the presence 

of a VP shunt [23]. Postoperative adhesions prevention, by 

minimizing the peritoneal and organ trauma is also 

important to achieve favourable long-term results [37,38]. 

Other authors found that 53% of postoperative 

infections are not identified, only until after the patient has 

been discharged from hospital [39,40]. It is therefore 

recommended to educate patients and their caregivers 

about the signs and symptoms that may occur as a result of 

shunt damage (such as headache and photophobia) [20]. In 

our patient's case, the post-operative course was good, with 

no neurological or infectious complications. 

Also, due to the lack of data available so far, a recent 

study by Goel et al., based on procedures performed in their 

London neurosurgery center, proposed a guideline on the 

management of these patients which is divided into pre-, 

peri- and post-operative aspects [35]. Pre-operative aspects 

involved locating the shunt, ensuring that the shunt is 

compatible if an MRI investigation is performed and 

antibiotic prophylaxis to avoid infections [35]. Peri-

operative aspects included pneumoperitoneum, 

functioning and protection of the shunt, and surgical 

technique. Post-operatively they stated the importance of 

correct diagnosis and treatment of neurological symptoms 

and signs, treatment of pain and the effects of adhesions of 

the shunt [35].     

Part of the relative contraindication of performing 

surgery on newly introduced shunts, comes from 

Almayouf et al., they reported a unique complication in the 

form of subcutaneous emphysema and distention along the 

catheter pathway during laparoscopic cholecystectomy in 

a patient with a newly inserted VP shunt, causing a rapid 

increase in end-tidal CO2 pressure and peak inspiratory 

flow, evoking the benefit of timing the procedure to 

initially allow for fibrosis of the catheter tunnelling tract 

[2]. Shunt malfunction has been reported in patients 

undergoing laparoscopic surgery, and methods proposed to 

avoid complications were ICP monitoring, ultrasound 

examination and temporary shunt exteriorization [41].    

Proposed methods to avoid postoperative VP shunt 
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complications are to check at the beginning, during and 

after laparoscopic surgery for free CSF drainage from the 

distal end of the catheter and to use the lowest possible 

pressure of pneumoperitoneum in the shortest possible 

frame of time [41,42]. 

It is important for an anesthesiologist to realize the 

possible complications of laparoscopy performed in 

patients with ventriculo-peritoneal shunt [43-45]. These 

patients should be kept under close observation in the 

postoperative period for signs and symptoms suggestive of 

shunt malfunction [46,47]. Therefore, preoperative 

neurologic evaluation and postoperative neurologic 

observation are critical for these patients. 

Conclusions 

Correlating our therapeutic approach with the data 

currently available in the literature, we consider 

laparoscopic cholecystectomy a procedure that can be 

safely performed in patients with ventriculo-peritoneal 

shunt. Tissue marking of shunt topography under 

ultrasound control is an extremely important aspect to 

prevent catheter injury during laparoscopic procedures. In 

the case of an older model shunt with bidirectional flow, 

preoperative ligation is mandatory, with release 24 hours 

postoperatively after intraperitoneal drainage tube 

suppression. 

Communication between anesthetist, neurosurgeon and 

surgeon is important to prevent and treat theoretically 

possible, but rare complications that may occur in patients 

with ventriculo-peritoneal shunts undergoing laparoscopic 

surgery. 
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