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BeepeHune. BeHTpukynoneputoHeanbHoe WyHTMPOBaHME aCCOLMMPOBAHO C AOCTATOYHO BbICOKUM PUCKOM OCNOXHEHWIA,
KOTOpble MOryT NoTpe6oBaTh NPOBEAEHUA HECKONbKUX NOBTOPHBIX XMPYPruYECKUX BMELWATENbCTB B TEYEHUE KU3HU Na-
umeHTa. Hanbonee yacTbiM OCNOXKHEHUEM ABASETCA OOCTPYKLMUSA XKENY[OYKOBOTO KateTepa, KOTOPbIA MOXeT BpacTaTb
B CNaliKu C COCYAUCTBIM CMNETEHWEM, 3NEHAMMANLHON TKaHblo, y4acTkamn ¢hubpo3a. B nofobHbIX cnyyasx, a Takxe
NpYU HaNUYUK BHYTPUKENYAOUKOBOW OMyXOMU yAaNeHUe KeNyaoyKoBOro KateTepa Heo0XoAUMO NPOBOAUTL C 0cO6OiM
OCTOPOXHOCTbIO. 0Bpa3oBaHMe CNaek C HAKOHEYHUKOM XKEeNYA0YKOBOrO KaTeTepa 3HaYNUTENbHO MOBLIWAET PUCK ONACHO-
ro AN XXWU3HWU KPOBOTEYEHUSA.

Marepuanbi u metoabl. B ctaTbe npepcTaBneH cayyai NPOKCUManbHON PEBU3UM BEHTPUKYIONEPUTOHEANBHOTO LWYHTA
y nauueHTa c 6onesHslo Mnnensa-JinHgay. HelipoaHgockonuyeckoe obcnefoBaHue, HanpaBneHHOe Ha BOCCTaHOBNEHWE
NPOXOAMMOCTM XKENYA0UYKOBOW CUCTEMbI, NO3BOUNO OGHAPYXKUTL GUOPO3HYIO afre3nio Mexay KOHYMKOM KaTeTepa U re-
MaHruobnactomoii runocusa, npumbikatowwen K I1I xenyaouky.

06cykpeHue. femaHrnobnactoma pefko nopaxaer cte6ens runodusa, OfHaKO 3Ta JloKanu3sauus aenseTcs Hambonee
4acToit CynpaTeHTOpUanbHOM oKanu3auueil y naumeHTos ¢ 6onesubio Mnnena-SinHaay. B onucaHHoM n nogo6HbIX emy
KNMHUYECKUX HAGMIOeHNAX PEBU3UA WYHTA C NOMOLLbIO SHAOCKONA NO3BOAAET BU3YaNU3MPOBaTh KOHYMK XKeNy[o4KOBO-
ro Karetepa u BO3MOXHbIE CMaiiKu, KOTOPbIE MOTYT BbiTb KOAryJMpPoBaHbl U pacceyeHbl NPOCTbIMM MeTofaMu 6e3 pucka
OCNOXHEHW ANA NaLUeHTOB.

3aknioueHue. Mpu BbINOAHEHWUM PEBU3UM BEHTPUKYNONEPUTOHEAIBHOTO LWYHTA Y NALMEHTOB C CONYTCTBYIOWMUMU BHYTPU-
KENYA0YKOBBIMU ONYXONAMU MU NPU HANUYNK YHACTKOB C BBICOKUM PUCKOM KPOBOTEUYEHUS HEOOXOAUM HEHPO3IHAOCKO-
MUYECKNUI KOHTPOJIb ANIA CHUXKEHNUA PUCKA BHYTPUMIKENYLOYKOBOrO KPOBOM3NINAHUS.

KnioueBble cnoBa: peB13uns BEHTPUKYNONEPUTOHEANLHOTO LWYHTA, reMaHrnobnaacToma crebns runothusa, 6onesHs lmnnens—
Jlnnpay, HelipoaHaocKonuA

Ina umtupoBanusa: Puzzolante A., Pavesi G., Feletti A. IHfocKonuyeckoe yaaneHue Xenyfo4yKoBOro Karetepa y nauueHTa
rpynnbl BICOKOO pucka. Heiipoxupyprus 2021;23(4):82—6. (Ha aHrn.). DOI: 10.17650/1683-3295-2021-23-4-82-86.
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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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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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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 morbidity 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, avoi-
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

Fig. 1. Preoperative CT scan showing hydrocephalus with transependymal
edema in a malfunctioning left ventriculoperitoneal shunt

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
associated 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).

4’2021

83


https://www.sciencedirect.com/topics/medicine-and-dentistry/obstruction
https://www.sciencedirect.com/topics/medicine-and-dentistry/pseudocyst
https://www.sciencedirect.com/topics/medicine-and-dentistry/intestine-perforation

84

HENPOXUPYPTUA
TOM 23 Volume 23

Russian Journal of Neurosurgery

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

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,

HabnodeHue u3 npakmuku

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

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
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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 reoperations
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-
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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 neu-
roendoscopy, 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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