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Введение. Вентрикулоперитонеальное шунтирование ассоциировано с достаточно высоким риском осложнений, 
которые могут потребовать проведения нескольких повторных хирургических вмешательств в течение жизни па-
циента. Наиболее частым осложнением является обструкция желудочкового катетера, который может врастать 
в спайки с сосудистым сплетением, эпендимальной тканью, участками фиброза. В подобных случаях, а также 
при наличии внутрижелудочковой опухоли удаление желудочкового катетера необходимо проводить с особой 
осторожностью. Образование спаек с наконечником желудочкового катетера значительно повышает риск опасно-
го для жизни кровотечения.
Материалы и методы. В статье представлен случай проксимальной ревизии вентрикулоперитонеального шунта 
у пациента с болезнью Гиппеля–Линдау. Нейроэндоскопическое обследование, направленное на восстановление 
проходимости желудочковой системы, позволило обнаружить фиброзную адгезию между кончиком катетера и ге-
мангиобластомой гипофиза, примыкающей к III желудочку.
Обсуждение. Гемангиобластома редко поражает стебель гипофиза, однако эта локализация является наиболее 
частой супратенториальной локализацией у пациентов с болезнью Гиппеля–Линдау. В описанном и подобных ему 
клинических наблюдениях ревизия шунта с помощью эндоскопа позволяет визуализировать кончик желудочково-
го катетера и возможные спайки, которые могут быть коагулированы и рассечены простыми методами без риска 
осложнений для пациентов.
Заключение. При выполнении ревизии вентрикулоперитонеального шунта у пациентов с сопутствующими внутри-
желудочковыми опухолями или при наличии участков с высоким риском кровотечения необходим нейроэндоско-
пический контроль для снижения риска внутрижелудочкового кровоизлияния.

Ключевые слова: ревизия вентрикулоперитонеального шунта, гемангиобластома стебля гипофиза, болезнь Гип пеля–
Линдау, нейроэндоскопия
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Introduction. Ventriculoperitoneal shunt carries a non-negligible failure rate often requiring multiple surgical proce-
dures during patient’s lifetime. The most common cause is obstruction of the ventricular catheter that can be embedded 
in adhesions with choroid plexus, ependymal tissue, and fibrous material. In such cases, or when an intraventricular 
tumor is present, particular attention must be paid when removal of the ventricular catheter is required. The potential 
adhesions with the tip of the ventricular catheter results in an increased risk of life-threatening hemorrhage.
Materials and methods. We present the case of a ventriculoperitoneal shunt proximal revision in a von Hippel–Lindau affec-
ted patient. The neuroendoscopic exploration to restore the patency of the ventricular system made it possible to notice 
a fibrous adhesion between the tip of the catheter and a pituitary hemangioblastoma abutting into the third ventricle.
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IntroDUctIon
The standard treatment of non-obstructive hydroce-

phalus is the placement of a ventriculoperitoneal (VP) 
shunt. Although it is a very common procedure in neuro-
surgery, unfortunately it has a non-negligible rate of failure 
and mor bidity with a mean of 2.2 reoperations per patient 
in 23.3 % of cases [1]. Shunt malfunction may have several 
causes, including obstruction, infection, pseudocyst forma-
tion, and bowel perforation. The reported rate of mecha-
nical malfunction ranges from 8 % to 64 % [2], and it often 
occurs at the level of proximal catheter [3].

When the proximal catheter must be replaced, it is ad-
visable to remove the malfunctioning system because of the 
possible complications of a retained catheter [4, 5]. When 
the VP-shunt revision is necessary in a patient with an in-
traventricular tumor, the removal of the ventricular catheter 
carries the non-negligible risk of a life-threatening bleeding, 
especially in case of vascular lesions as hemangioblastomas 
(HB). Intraventricular location is quite uncommon for 
HBs, representing 3 % of all von Hippel–Lindau (VHL) – 
associated HBs [6], being the pituitary stalk the most com-
mon supratentorial site for supratentorial HBs.

We present the case of a VP-shunt revision performed 
in a VHL-affected woman with a conservatively managed 
pituitary stalk HB. The use of neuroendoscopy to remove 
the proximal obstructed catheter allowed cutting a fibrous 
adhesion between the HB and the tip of the catheter, avo i-
ding intraventricular hemorrhage.

caSe report
A 44-year-old woman affected by VHL disease was ad-

mitted to our hospital because of headache, worsening  
of tetraparesis and drowsiness. Her medical history was signifi-
cant for several operations to resect three cerebellar and one 
bulbar HBs, and for a left frontal VP-shunt placement. The 
patient harbored new HBs at the pituitary stalk, obex and 
cervico-medullary junction that were managed conservatively. 
The HB of the obex consisted of a little mural nodule and  
a large associated cyst. Emergency head CT scan showed 
hydrocephalus (Fig. 1) and trapped fourth ventricle. A neu-
roendoscopic exploration was performed with a flexible scope 
(Karl Storz, Tuttlingen, Germany) through an already existing 
right precoronal burr hole, in order to explore the ventricular 

system and restore its patency. The aqueduct was obstructed 
by a membrane, which was fenestrated. Moreover, the outlets 
of the fourth ventricle were also obstructed, in particular a cyst 
associa ted to the small HB of the obex was closing the Ma-
gendie foramen and was therefore fenestrated. We decided  
to replace the ventricular catheter with a longer catheter which 
could drain both supratentorial and infratentorial ventricles. 
However, in the third ventricle we noticed a fibrous band bet-
ween the ventricular catheter tip and the HB of the pituitary 
stalk (Fig. 2, 3) that was stretched when we tried to remove the 
catheter. After coagulation, using endoscopic forceps we de-
tached the fibrous band from the catheter (Fig. 4). Ventricular 
catheter removal was uneventful. A new right catheter was 
placed into the fourth ventricle under direct endoscopic vision 
and connected to the valve of the shunt. The patient fully re-
covered, and a postoperative magnetic resonance imaging 
showed initial reduction of hydrocephalus and ruled out any 
complication (Fig. 5, 6).

Discussion. Pituitary stalk hemangioblastoma is an infrequent localization, although it represents the most common 
supratentorial site of hemangioblastoma in patients affected by von Hippel–Lindau syndrome. In this and in similar 
cases, endoscopic-assisted shunt revision allows visualizing the tip of the ventricular catheter and eventual adhesions 
that can be coagulated and cut by simple maneuvers, without any morbidity for patients.
Conclusion. In a ventriculoperitoneal shunt revision with the concomitant presence of an intraventricular tumor or lesion 
at risk of bleeding, the surgical procedure should be performed under neuroendoscopic observation to reduce the risk 
of intraventricular hemorrhage.

Key words: ventriculoperitoneal shunt revision, pituitary stalk hemangioblastoma, von Hippel–Lindau disease, neuro-
endoscopy
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Fig. 1. Preoperative CT scan showing hydrocephalus with transependymal 
edema in a malfunctioning left ventriculoperitoneal shunt
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adrenal gland, pancreas and, particularly, multiple central 
nervous system HBs and endolymphatic sac tumors [8]. 
Although included in the list of rare diseases, VHL syn-
drome is not uncommon, accounting for about 1 case 
in 36.000 live births and having a highly penetrant autoso-
mal dominant trait [9]. For this reason, it is likely a neuro-
surgeon will face this disease during his clinical practice, 
and knowledge about the management of tumors related  
to VHL syndrome is mandatory.

HBs are benign vascular tumors that occur sporadical-
ly or as part of VHL syndrome. Central nervous system HBs 

Fig. 2. Intraoperative endoscopic view of the vascular pituitary stalk 
hemangioblastomas

Fig. 3. Intraoperative image showing the fibrous band (arrow) attached to the 
hemangioblastomas with an inflammatory reaction on its surface

Fig. 4. Coagulation with monopolar (left) and detachment with forceps (right) 
of the adhesion

Fig. 5. Postoperative sagittal T2-weighted magnetic resonance imaging 
showing the flow from fourth ventricle, the cysts associated with obex and 
bulb-medullary junction hemangioblastomas without hemorrhagic 
complications

Fig. 6. Postoperative axial T2-weighted magnetic resonance imaging showing 
the initial reduction of hydrocephalus and the ventricular catheter placed in 
right ventricle

DIScUSSIon
VHL disease is a neoplastic multisistemic autoso-

mal-dominant disorder resulting from germline mutation 
or deletion of the VHL tumor suppressor gene mapped  
on the short arm of chromosome 3 (3p25–p26) [7], predis-
posing to develop benign and malignant tumors of kidney, 
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originate more frequently in the cerebellum, the spinal cord 
and the brainstem, while supratentorial location is rare. 
Wanebo reported supratentorial location in 4 % of 231 pa-
tients with VHL syndrome [10]. In a large series of 250 pa-
tients with VHL disease, R. R. Lonser et al. reported that 
11 % of patients had supratentorial HBs and the most com-
mon supratentorial site was the pituitary stalk, accounting 
for 29 % of supratentorial HBs and 3 % of all VHL-affec-
ted patients [6]. All patients with HB of the pituitary stalk 
were asymptomatic, with normal endocrinological labora-
tory profile and ophtalmological examination. Further-
more, the clinical follow up was uneventful, suggesting  
a conservative management of HBs of pituitary stalk [6, 11]. 
Surgery for both sporadic and VHL-related suprasellar HBs 
is indicated for symptomatic lesions [12]. Conversely, our 
patient experienced amenorrhea and severe osteoporosis; 
pituitary – thyroid axis function and cortisol levels were 
preserved. Considering the clinical, endocrine work-up  
and neuroradiological stability, we decided not to remove 
the pituitary stalk HB avoiding the high surgical morbidity 
represented by panhypopituarism. VHL patients harbor 
multiple HBs, especially in the posterior fossa, requiring 
several surgical procedures. In the context of a multidisci-
plinary clinical surveillance considering a favorable impact 
on quality of life and survival of VHL-patients, not all of these 
lesions must be removed at the initial radiological evidence 
and can be monitored during lifetime [13]. Therefore, during 
the twenty-year medical history of our patient, three HBs 
of cerebellum and a HB of bulb were removed, while a HB 
of the obex and a cervico-medullary HB were treated con-
servatively. Because of the several posterior fossa operations 
and the cysts related to the untreated HBs, our patient de-
veloped an obstructive hydrocephalus requiring a VP-shunt. 
VP-shunt operation for the treatment of hydrocephalus  
is one of the most common procedures performed in neu-
rosurgery, but it has a not negligible rate of shunt failure and 
carries a high morbidity rate with a mean of 2.2 re operations 
per patient in 23.3 % of patients [1].

In over a 1-year period of admissions related to shunt 
surgery procedures in the United States, shunt dysfunction 
accounted for 40.7 %, non-communicating hydrocephalus 
for 16.6 % and communicating hydrocephalus for 13.2 %; 
shunt infection was the primary diagnosis in 7.2 % of ad-
missions [14]. In a review of the neurosurgery literature 
about adverse events in CSF shunt surgery, the reported rate 
of mechanical malfunction ranged from 8 % to 64 % [2]. 
VP-shunt malfunction is most commonly caused by ob-
struction of the ventricular catheter [3]. This obstruction  
is usually caused by choroid plexus, less frequently by epen-

dymal tissue; fibrous and cellular material was also found 
[15]. Tissue or adhesions can be embedded in the proximal 
catheter producing its occlusion and subsequent shunt mal-
function. Patients with obstructed shunt and increased in-
tracranial pressure need urgent shunt revision and it is ad-
visable to remove the obstructed ventricular catheter, 
because of the possible complications for a retained cathe-
ter. These include: the development of a granuloma resul-
ting of the persistent chronic inflammatory reactions be-
tween the ventricular catheter left in situ and the brain 
parenchyma [4]; infection of the catheter itself due to its pro-
sthetic nature, resulting in CSF infection or pericatheter 
brain abscess formation [5]. In some cases, when perfor-
ming a VP-shunt revision, the removal of ventricular catheter 
is not feasible for the risk of life-threatening intraventricular 
hemorrhage. Several maneuvers can be used to remove the 
ventricular catheter: exerting a gentle traction on the cathe-
ter, rotating the catheter, placing a hemostatic clip on the pro-
truding catheter allowing the weight of the clip to provide 
traction, passing a stylet down the lumen of the catheter 
placed in contact with a monopolar diathermy instrument 
with choroid plexus coagulation [16]. Sometimes these 
techniques fail, but currently neuroendoscopy is an available 
and widespread tool used in proximal shunt revisions. En-
doscopic-assisted procedures allow retrieving left or lost 
ventricular catheter or parts of them, to visualize catheter 
adhesions to the choroid plexus or the ependyma and cut 
them after monopolar coagulation [17].

In our case of proximal shunt revision in the context  
of an intraventricular vascular tumor conservatively mana-
ged, attention must be paid to remove the ventricular cathe-
ter that had adhesions with the tumor at risk of bleeding. 
This hemorrhagic event could be avoided with the aid of ne u-
ro endoscopy, which is a well-consolidated tool available  
in many centers. The constant visualization of the tip of the 
ventricular catheter, the possibility of coagulation and cut-
ting made endoscopic-assisted shunt revision safer by simp-
le maneuvers, without any morbidity for our patient.

conclUSIon
Nowadays, neuroendoscopy is a well-consolidated tool 

that allows restoring ventricular patency avoiding major 
posterior fossa surgery, to safely remove a ventricular cathe-
ter wrapped in adhesions to choroid plexus or ependyma. 
Mostly when a shunt revision is needed in a patient har-
bouring an intraventricular vascular tumor, like suprasellar 
HB, which are more frequent in VHL-affected patients, the 
use of neuroendoscopy should be mandatory to reduce the risk 
of intraventricular hemorrhage.
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