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Abstract
As medical diagnosis and treatment level improved, patients with ventriculoperitoneal shunt (VPS) live longer and may
develop conditions that need laparoscopic surgery. The safety of laparoscopy in patients with VPS continues to be challenged
due to pneumoperitoneum. Here, we report a patient with medical history of VPS and hemangioma, diagnosed with ovarian
borderline mucinous cystadenoma, received laparoscopic surgery in supine position and 10 mmHg pneumoperitoneum
pressure, in which no clamping or externalizing catheter, no perioperative or postoperative complications. We also present
a literature review and discuss the precautions needing considering during laparoscopy. For patients with VPS, laparoscopic
surgery can be recognized as a potentially safe and feasible procedure.

INTRODUCTION
Ventriculoperitoneal shunt (VPS) is a medical device relieving
pressure on the brain caused by fluid accumulation, some of
which have valves that can be adjusted to modify the rate
of fluid flow. It is widely applied to treat hydrocephalus but
controversial for the safety of laparoscopic surgery. Some believe
pneumoperitoneum can give rise to potential problems, such
as elevated intracranial pressure (ICP), pneumocephalus and
retrograde infection [1, 2]. Others consider it safe [3–5]. Here, we
report a case about a VPS patient with complicated multiorgan
hemangioma successfully underwent laparoscopic surgery.
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CASE REPORT
A 25-year-old unmarried female came to our hospital with a
complaint of gradual enlarging mass in right adnexa about 1 year
without pain. The patient had medical history of receiving VPS 16
years ago due to hydrocephalus (Fig. 1a and b). Laboratory results
were as follows: cytosine arabinoside (CA) 19–9: 49.34 U/ml (0–
35) and CA 724: 19.6 U/ml (0–6.9). Hematopoiesis and clotting
activity, as well as functions of the liver and kidneys were all
normal. The results of ultrasound of gynecology and pelvic CT
scan are shown (Fig. 1c and d). Abdominal ultrasound indicated
multiple angiomas were observed in the liver and spleen.
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Figure 1: (A and B) CT showed the shunt from lateral ventricle to abdominal cavity; (C) Ultrasound of gynecology showed a mass measuring about 3.5 × 2.3 cm in the

right adnexa, which was mainly cystic, with solid irregular protrusions ranging from 2.7 × 1.6 cm inside, in which blood flow signals were explored; (D) Pelvic CT scan

suggested drainage catheter was located in the front of the uterus.

Figure 2: (A) Swelling forehead hemangioma in Trendelenburg position; (B) The

end of the catheter was exposed and clear cerebrospinal fluid was dripped from

the catheter continuously.

During the surgery, the patient was placed from Tren-
delenburg position to supine position because the patient’s
forehead hemangioma was swelling sharply in Trendelenburg
(Fig. 2a). The current procedure was performed using standard
4 port technique. The pneumoperitoneum was maintained at
10 mmHg. Throughout the operation, the end of the catheter
was exposed, clear cerebrospinal fluid was dripped from the
catheter continuously (Fig. 2b). After excising the right adnexa,
rapid pathology revealed right ovary borderline mucinous
cystadenoma. The patient was discharged on the third day after
surgery. In the recent follow-up, 5-year after surgery, the patient
was still in good condition with no complications or relapse.

DISCUSSION
In the laparoscopic surgery, the main differences between VPS
patients and non-VPS patients are the history of craniocerebral
disease and the exist of a drainage catheter. Concerns regarding
the increase of ICP and safety of abdominal insufflation in VPS
patients were raised. In 1994, Josephs firstly used pigs to prove
that pneumoperitoneum could increase ICP [6]. In 1997, Uzzo
proposed that elevated intra-abdominal pressure (IAP) would
lead to an increase in ICP [7]. In 2000, Jackman monitored ICP of
18 VPS patients during laparoscopic surgery. The results showed
that IAP could cause a transient increase in ICP, but no sustained
postoperative elevation and nervous injury [3]. In 2014, a study
illustrated that ICP ranged from 0 to 18 cmH2O with desufflation
and from 8 to 25 cmH2O with 15 mmHg CO2 insufflation [8]. For
patients with head injury, decreasing ICP to <20 mmH2O and
keeping cerebral perfusion pressure at >50 mmHg is necessary
according to Brain Trauma Foundation [9, 10]. In our case, we
maintained the pneumoperitoneum at 10 mmHg and did not
affect the operation. For conclusion, though most of ICP eleva-
tions may not be clinically significant, lower pneumoperitoneum
should be chosen as much as possible after meeting the basic
surgical requirements.

During laparoscopic surgery, it is still controversial whether
the countercurrent flow of gas and liquid occurred due to the
potential pressure between ICP and IAP. It has been reported
that a VPS patient developed pneumocephalus after laparo-
scopic surgery [2]. The author analyzed the reason was that
the drainage catheter has existed in the patient for over 20
years and was ineffective. Nevertheless, Collure et al. showed
that the one-way valve of the drainage catheter can withstand
pressure up to 300 mmHg. It is unlikely that pneumocephalus
will be produced by the CO2 insufflation at pressure of 10–15
mmHg during laparoscopy [11]. Due to the pressure difference,
in addition to the protection of the drainage valve, the possibility
of CO2 counterflow is little. In another study, a simplified reflux
experiment was performed using a clinical pneumoperitoneum
device. No reflux occurred when the catheter was filled with
salt water. This fact also indicates that no reflux would occur
during operation due to flow of CSF of the shunt system [12].
However, for the VPS patients whose catheters lack of one-
way valves, or have been placed for a long time and the valves
do not work anymore, it should be paid more attention to the
management of catheters during the laparoscopic surgery, such
as clamping the catheters, or removing the catheters from the
abdominal cavity before surgery. Besides, Laparoscopic surgery
should be postponed for patients who have recently completed
VPS surgery until the tract has fibrosed and sealed, although
the exact timing for this has not been determined. Two failed
laparoscopic surgeries were reported, which were carried out at
5 and 10 days after VPS surgery, respectively [1, 13].

As the only connection between ventricular and abdominal
cavity, catheter’s unobstructed and sterility are crucial. Current
reports have brought many new insights into the management of
the drainage catheter, including the distal end of the catheter [14,
15], placing the distal end of the catheter into the Endopouch bag
[16], as well as introduction of Lap Disc to optimize the process
of externalizing shunt [17]. Besides Baskin JJ reported a case with
no special handle of the catheter and acute obstruction of the
catheter happened because of impaction of soft tissue within
the distal catheter as a consequence of peritoneal insufflation
[1]. So, is it necessary to handle the catheter during laparoscopic
surgery? When externalization the catheter, the disadvantage is
possibility of infection. Actually, most of the reports we searched
had no manipulation of the catheters during laparotomy and
laparoscopic surgery as well as robotic surgery no matter in
adults or children who are susceptible to infection (Table 1). A
study from Stanford University found it was at very low risk
for catheter malfunction or infection in VPS patients receiving
clean or clean-contaminated surgeries and externalization of the
shunt was unnecessary [18].

Furthermore, surgical position is also very important. A
recent study shows that Trendelenburg position will aggravate
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ICP elevation during gynecological laparoscopic surgery [19]. We
used supine position during the operation and found it fulfilled
the requirement of surgical field exposure and was crucial to
patients of multiorgan hemangioma.

In conclusion, based on our clinical experience and pub-
lished studies, laparoscopic surgery is safe and effective for VPS
patients with adequate preoperative evaluation and intraopera-
tive manipulation.
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