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Ommaya Reservoir System for the Treatment of Cystic Craniopharyngiomas: Surgical
Results in a Series of 11 Adult Patients and Review of the Literature
Federico Frio1, Domenico Solari1, Luigi Maria Cavallo1, Paolo Cappabianca1, Gérald Raverot2, Emmanuel Jouanneau3
-OBJECTIVE: Treatment of cystic craniopharyngiomas can
be challenging and recurrences are frequent, even after
total resection. In selected cases, less-aggressive surgery
with the sole drainage of the cyst reliefs symptoms caused
by mass effect and represents a valid alternative option,
notably in pediatric population. We herein analyze a series
of adult cystic craniopharyngiomas, managed with
Ommaya Reservoir implant, focusing on local tumor control
and eventual complications.

-METHODS: In total, 11 nonconsecutive adult cystic
craniopharyngiomas (7 recurrent lesions) were treated
with Ommaya Reservoir System (ORS), in 2 neurosurgical
centers. ORS was placed in 9 cases using minimally
invasive procedures: 6 burr-hole endoscopic insertion and
3 navigated electromagnetic placement; in the remaining 2
patients, the Ommaya reservoir was used as a shunt to
prevent cyst recollection during a transcranial approach.

-RESULTS: The main presenting symptoms were visual
impairment (75%), cognitive and behavioral disorders
(66.7%), hypopituitarism (38%), headache (30.8%), and hy-
pothalamic obesity (8%). The median follow-up period was
41.4 months. In all patients, the visual function and intra-
cranial hypertension improved after decompression. Local
tumor control was accomplished in 8 patients (72.7%),
without the need of adjuvant treatments. The endoscopic
vision carried similar rates of tumor control than stereotaxy
(75% vs. 66.7%).
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-CONCLUSIONS: In selected patients, tailored proced-
ures are required to achieve long-term tumor control and
as well limit surgery-related morbidity. ORS could repre-
sent a safe and effective treatment option for cystic cra-
niopharyngiomas, providing also reduced surgical-related
morbidity, especially in recurrent lesions and in patients
not suitable for radical surgery.
INTRODUCTION
raniopharyngiomas (CPs) are rare epithelial tumors
arising along the path of the craniopharyngeal duct,
Caccounting for 2%e5% of the total amount of intracranial

tumors.1 Although CPs are defined as benign intracranial
extracerebral tumors, treatment remains a challenging matter in
neurosurgery. Furthermore, the high tendency to recur reflects a
clear biological aggressiveness: these lesions frequently involve
the pituitary stalk, the hypothalamus, presenting severe
adherences to the optic pathways and the feeding vessels that
represent the main hurdles for the surgical treatment of CPs.2,3

It is generally accepted that total removal is the treatment of
choice for CPs,4-6 but gross and invasive tumors are completely
resected only with considerable risks.
Recently, interest has grown in less-invasive procedures,7,8

notably in case of recurrent lesions. The goal of surgery has
shifted toward a more conservative attitude that enables long-term
control of the disease and a good quality of life.5,9 Accordingly, in
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recurrent CPs, total removal could be achieved in a lower rate as
compared with primary surgery (0%e25%) and is frequently
associated with increased perioperative morbidity and mortality
rates (10.5%e24%).7,10,11 Often, symptoms are related to mass
effect caused by the re-expansion of the cyst, and so palliative
measures such as the Ommaya reservoir system can be adopted. In
the pediatric population, these measures have been employed to
delay irradiation in case of recurrent cystic CP, up to the complete
maturation of the hypothalamicehypophyseal axis.
Considering this, in the present study we aimed to evaluate the

use of the Ommaya reservoir for local cystic control, in case of
recurrent CPs and/or in primary lesions when mainly cystic. We
herein retrospectively analyze the results in patients treated with
Ommaya reservoir system placement at 2 neurosurgical in-
stitutions focusing on tumor control rates quality of life and
possible complications.
MATERIALS AND METHODS

In the time frame January 2008 to December 2018, 11 cystic of 62
adult CPs (male/female 8:3; mean age: 49.5 years, range 18e77
years) underwent aspiration of the cyst fluid content and insertion
of an intracavitary Ommaya Reservoir System, at 2 institutions
(Department of Neurosurgery, University Hospital of Lyon,
Figure 1. Preoperative magnetic resonance imaging (MRI) for eac
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Hospices Civils de Lyon, Lyon, France, and the Division of
Neurosurgery of the University of Naples “Federico II,” Naples,
Italy).
Seven of 22 patients (58.3%) had been treated previously via

either transcranial or endonasal approaches: 2 of them received
multiple treatments and radiotherapy before Ommaya Reservoir
System placement. The mean follow-up of our study was 41.4
months (range 12e86 months).
Data were retrospectively extracted from the electronic

database: demographic data, preoperative assessment (i.e.,
endocrinologic and visual status and presenting signs), tumor
features, previous treatments, surgical results and complications,
follow-up, recurrence, and further treatments.
Magnetic resonance imaging (MRI) scans were retrospectively

reviewed independently by 2 expert neurosurgeons (E.J. and
L.M.C.). The following parameters were evaluated: location, size,
and shape of the tumor; prevalence of cystic and solid components;
and presence of calcifications on MRI and computed tomography
(CT) studies. Lesions were morphologically considered eligible
when the cyst component constituted 80%e90% of the whole
lesion and the solid part was limited (Figure 1).12

All patients were evaluated preoperatively to assess the visual
status as well as the endocrinological functions: Humphrey peri-
metry and best corrected visual acuity were adopted to define
h case. MRI reveals a multiloculate cyst in cases 9 and 10.
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visual field and acuity status. In the postoperative phase, the visual
acuity tests and computerized standard automated perimetry,
basal hormonal status evaluation, and CT scan of the brain were
performed, before discharge and at 1 month postoperatively.
Postcontrast MRI was planned at 3 and 12 months after surgery
and thereafter every 12 months, or according to the occurrence of
any new sign. The time frame from the surgery and the last
outpatient visit was considered as follow-up duration; in some
cases, the last follow-up was obtained by phone of e-mail. The
amelioration of the visual field was defined as the increase in
mean deviation and pattern standard deviation at postoperative
examination; concerning visual acuity, an increase of unless one
decimal in at least one eye at postoperative stage was considered
as an improvement.
Disease progression was defined by symptomatic worsening and

corresponding increase of the tumor size. Accordingly, we differen-
tiated between cystic or solid progression, upon the increase of that
component of the tumor >25% or the development of a new cyst.

Treatment Protocol
Treatment strategy was discussed for each case within the inter-
disciplinary tumor board. Candidates for the Ommaya Reservoir
Figure 2. (A) Coronal and (B) sagittal magnetic
resonance imaging (MRI) fluid-attenuated inversion
recovery of a primary suprasellar and intraventricular
cystic craniopharyngioma with secondary
hydrocephalus. It is composed by mixed solid and
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have been established based on clinical conditions, history of
previous treatments, morphology of the lesion (cystic, solid, or
mixed type), grade of infiltration of the hypothalamus,13 and
presenting signs. Palliative Ommaya reservoir placement was
advocated for selected recurrent cystic CPs not eligible for gross
total resection and in primary cystic CP not suitable for major
surgery.
After cyst shrinkage, a standard silicon catheter was placed into

the cyst either under direct endoscopic visualization or stereo-
tactic method and connected to a subcutaneous Ommaya reser-
voir (Figure 2). A postoperative CT scan was routinely obtained
before discharge. In case of rapid regrowth of the cystic
component (within 3 months), further adjuvant treatment
strategy was established according to interdisciplinary tumor
board ruling.

Stereotactic Electromagnetic Navigated Technique
Entry point, trajectory, and target planning were defined with the
aid of electromagnetic flexible stylet guidance (AxiEM Electro-
magnetic Technology, Medtronic, Dublin, Republic of Ireland,
Inc.). The accuracy of the neuronavigation system was confirmed
using multiple surface landmarks.
cystic components. (C, D) Postoperative MRI showing
the shrinkage of the cyst and the ventricular catheter
shunting the cyst into the right lateral ventricle and the
basal cisterns.
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Table 1. Summary of the Clinical Features and Surgical Outcomes of the Case Series

Patient
Age,

Years/Sex De Novo - Rec
Yasxargil’s

Classification
Preoperative
Symptoms Hydrocephalus

Ommaya Reservoir
Placement

Progression,
Months

Therapy for
Progression

Follow-Up,
Months

1 40/F De novo Intraventricular and extraventricular
(Type D)

Headache, memory, and
cognitive disorders

Yes Neuroendoscopy
(Ommaya removed 2
weeks later due to
device infection)

e e 48

2 22/M De novo Intraventricular and extraventricular
(Type D)

Visual impairments e Stereotaxy (þ IFN-a) 18 (cyst) 2 TCA þ
proton therapy

86

3 18/M Rec Supradiaphragmatic, parachiasmatic,
extraventricular
(Type C)

Visual impairments, cognitive
disorders, hypopituitarism

Yes Neuroendoscopy
(þ IFN-a)

e e 64

4 70/F De novo Intraventricular and extraventricular
(Type D)

Cognitive disorders,
visual impairment

e Neuroendoscopy 18 (cystic and solid) 1 aspiration þ
EEA

64

5 72/F 2 rec (RT) Supradiaphragmatic, parachiasmatic,
extraventricular (Type C)

Visual impairment,
cognitive disorders

Yes Stereotaxy e e 15

6 77/M De novo Supradiaphragmatic, parachiasmatic,
extraventricular (Type C)

Cognitive disorders, headache e Stereotaxy e e 48

7 36/M Rec Purely intraventricular (Type F) Hypopituitarism, hypothalamic
obesity, behavioral disorders,
visual impairment

Yes Neuroendoscopy 13 (new cyst growth) EEA 24

8 56/M rec Purely intraventricular (Type F) Cognitive disorders, hypothalamic
epilepsy, visual impairment

Yes Neuroendoscopy e e 38

9 39/M Rec Intraventricular and extraventricular
(Type D)

Visual impairment, cognitive and
behavioral disorders

Yes Neuroendoscopy e e 36

10 60/M Rec Supradiaphragmatic, parachiasmatic,
extraventricular (Type C) Multicystic

Visual impairment Yes Neuroendoscopy e e 20

11 55/M De novo Intraventricular and extraventricular
(Type D)

Cognitive disorders, headache
and LOC, visual impairment

Yes Neuroendoscopy e e 12

F, female; M, male; IFN-a, interferon a; RT, radiotherapy; TCA, transcranial approach; EEA, endoscopic endonasal approach; LOC, loss of consciousness.
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Table 3. Preoperative Features According to Yasxargil’s
Classification and Surgical Procedure in Cystic
Craniopharyngiomas

Feature No. Patients (%)
Tumor Control

Rate (%)

Yasargil’s classification

Supradiaphragmatic, parachiasmatic,
extraventricular (Type C)

4 (36.4) 4 (100)

Intraventricular and extraventricular
(Type D)

5 (45.5) 3 (60)

Purely intraventricular (Type F) 2 (18.2) 1 (50)

Surgical procedure (ORS)

Stereotactic 3 (27.3) 2 (66.7)

Endoscopic 8 (72.7) 6 (75)

We focused on the rate of tumor control in each category.
ORS, Ommaya reservoir system.
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Through the identification of the Kocher’s point via anatomic
landmarks and measurements, a transfrontal transventricular
trajectory was chosen and the correct intracystic placement was
defined when “engine oil” fluid came out form the catheter. The
catheter was then fixed with sutures on the galea. Before catheter
implantation, the cyst fluid was washed out by successive aspi-
rations and instillations of sterile isotone solution. This maneuver
was made to ensure the complete evacuation of “engine oil” fluid
and prevent aseptic meningitis.

Endoscope-Assisted Technique
A standard precoronal parasagittal burr hole and ventricular
puncture by means of a “peel-away” trocar was adopted in case of
ventricular enlargement. In a recurrent tumor, we were forced to
reopen a previous pterional craniotomy due to an unsuccessful
attempt via transventricular corridor; in another case, we exploited
a previous pterional corridor, given the multiloculated extra and
paraventricular growth of the cysts (Case 10; Table 1).
All procedures were carried out by means of 0� rigid endoscope,

4 mm in diameter (Karl Storz Endoscopy, Tuttlingen, Germany).
Wider opening of the capsule of the cyst was created with the aid
of a micro-monopolar and draining of the cyst was obtained by
placing a transcystic multiholed catheter with ends reaching into
the cistern and lateral ventricles, favoring bidirectional drainage. If
the CP presented several cysts septostomy was run in order to have
a single communicating cyst cavity.

RESULTS

The demographic data, lesion features and clinical data, surgical
results, and follow-up are summarized in Table 1. Upon hospital
admission, the most frequent signs were visual impairment
(75%) including blurred vision, diplopia, and visual field defects,
i.e., bitemporal hemianopia and cognitive/behavioral disorders
(66.7%). High rates (>75%) of visual function improvement
were obtained by the cyst shrinkage, at last follow-up available
(Table 2). In 1 case (Case 7; Table 1), initial visual function
amelioration turned into a new visual field worsening upon the
occurrence of cystic regrowth.
Concerning the lesion features, we had a majority of supra-

diaphragmatic extra and intraventricular lesions, namely 4 Type C
(supradiaphragmatic, parachiasmatic, extraventricular), 5 Type D
(intraventricular and extraventricular), and 2 Type F (purely
intraventricular), according to Yaşargil’s classification14 (Table 3).
Table 2. Summary of Functional Outcomes of the Series

No. Patients (11) Postoperative Improvement

Visual acuity impairment 7/11 71.4%

Visual field impairment 8/11 87.5%

Cognitive and behavioral
disorders

9/11 44.4%

Raised ICP and headache 5/11 100%

Hypopituitarism and DI 4/11 0%

ICP, intracranial pressure; DI, diabetes insipidus.

WORLD NEUROSURGERY-: e1-e9, - 2019
Secondary hydrocephalus was found in 8 of 11 patients (72.7%),
and 1 patient had undergone ventriculoperitoneal shunting
before surgery.
After tumor board discussion, 2 patients (Case 3 at recurrence

and 2 as initial treatment; Table 1) were considered eligible for
intracavitary instillation of interferon-alpha (IFN-a). After with-
drawing as much cyst fluid as possible, we injected 3,000,000 IU
of IFN-a into the cyst every day for 10 days via the reservoir (a total
of 10 injections, 30 MIU).15

Insertion of the Ommaya catheter was carried out with the aid
of endoscopic vision in 8 patients (72.7%): in 6 cases (54.5%) via
right frontal precoronal (Kocher’s point) burr hole and via pter-
ional approach in 2 cases (18.2%). In the remaining 3 cases
(27.3%), surgery was run with stereotactic technique via
transfrontal route (Table 3).
The Ommaya Reservoir system allowed obtaining definitive

tumor control in 8 patients (72.7%; mean follow-up: 40.1 months,
range: 6e86); similar results were seen in terms of surgical
technique—neuroendoscopy or stereotaxy (see Table 1 for details).
Visual improvement and cognitive recovery were obtained in
88.9% upon cyst shrinkage; less frequently cognitive and
behavioral dysfunctions ameliorated, whereas no patient had
endocrine function recovery or worsening. No new onset of
anterior pituitary axis disorder or neurological defect was
recorded (Table 2).
In 3 patients (27.3%), tumor regrowth was seen: 2 cases

required an endoscopic endonasal approach because of a solid
recurrence, and one of them also underwent 2 cranial surgeries
and finally adjuvant proton therapy. The Ommaya reservoir
needle aspiration for cystic shrinkage was attempted in only 1
case of cystic recurrence (Case 4; Table 1): however, this
maneuver was not definitive, due to a concurrent solid
progression: hence, an extended approach was further
required. Concerning the risk factors for recurrence, there
were no differences in terms of surgical technique, type of
CPs, or primary/recurrent lesions.
www.journals.elsevier.com/world-neurosurgery e5
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The overall complication rate was 18.2% (2/11 patients). In 1
case (Case 1; Table 1) we observed Ommaya system infection out
of wound dehiscence: a few weeks after the development of
meningitis by Corynebacterium striatum and the failure of broad-
spectrum antibiotic therapy, the entire system catheter/Ommaya
reservoir was removed. In another patient, subcutaneous cere-
brospinal fluid (CSF) leakage (Case 2; Table 1) occurred in the
proximity of the subcutaneous reservoir. After several attempts
of needle aspiration, we were likewise forced to perform a
meningoperitoneal shunt to permanently treat CSF collection.
DISCUSSION

Surgical management of CPs remains one of the most controver-
sial topics in neurosurgery: the challenge of management for this
type of lesions reflects their complexity and variability of biological
and clinical behavioral. Treatment strategies are constantly
evolving and usually depend on location, size, tumor consistency,
and the patient’s symptoms.16 Based on the benign histology, total
surgical resection is considered the best curative strategy in adult
patients, with rates of gross total resection being reported from
30% to up to 90% in large series,17-19 of both transcranial and
endonasal approaches. Nevertheless, mortality and morbidity
related to “aggressive” surgery,20 being conducted from “above” or
from “below,” is faced with up to 50% of recurrences despite gross
total resection.17 Above all, cystic CPs demonstrated a greater
tendency to recur as compared with the solid counterparts (47.
7% vs. 29%).8

The treatment of cystic lesions can take serious advantage from
the evacuation of this component: indeed, stereotactic and/or
neuroendoscopic cyst aspiration also can relieve most of the
symptoms related to mass effect, with little trauma to surrounding
structures.21 Moreover, the placement of an Ommaya catheter into
the cyst permits repeated aspiration of cystic fluid through the
subcutaneous reservoir during follow-up: it also represents a
viable solution for direct injection of chemotherapeutic agents22 or
local irradiation.23

In the pediatric population, the Ommaya reservoir has been
adopted extensively, as it provides relief symptoms and delays
“aggressive surgery” or adjuvant radiotherapy in case of infiltrative
lesions. Several reports have shown a decently long follow-up (up
Table 4. Main Series Reporting Rate of Local Tumor Control Using a

References No. Patients CP (Solid/Cystic)

Nicolato et al., 200425 8 Cystic En

Park et al., 201111 13 Cystic

Moussa et al., 201326 52 (16 adult patients) Cystic

Rahmathulla et al., 201310 4 Cystic

Takano et al., 20157 9 Cystic

Lauretti et al., 201827 8 Cystic

Present series 11 Cystic Endo

CP, craniopharyngioma; RT, radiotherapy; RR, recurrence rate.
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to ca. 7 years) with good cyst control and 43%e73% of patients
that did not require any additional treatment.24

In adult patients, on the contrary, the advantages of using the
Ommaya reservoir in cystic CP do not clearly emerge in literature,
as surgical series are limited and often heterogeneous
(Table 4).7,10,11,25-27

Rachinger et al.8 compared the impact on progression-free
survival and functional outcomes of stereotactic bidirectional
drainage into the ventricular system and basal cisterns with
traditional microsurgical approaches, in a series of 79 adults and
pediatrics cystic CPs. They found a greater tendency to recur in
cystic CPs as compared with solid or mixed lesions, with an
increased risk of a further treatment at 5 years (46.4%), without
differences among type of treatment (open surgery vs. stereotaxy).
These findings seem to prove the effectiveness of stereotactic
treatment and make such minimally invasive management a viable
alternative in cystic CPs.
Interesting data have been reported by Moussa et al.,26 who

presented 52 cystic CPs (16 adults and 36 pediatrics) that
underwent stereotactic Ommaya reservoir placement: they
achieved tumor control in 73% of cases without any further
treatment; only 19% of these patients indeed required
subcutaneous reaspiration every 6 months and 8% intracystic
bleomycin instillation due to cyst rapid regrowth. The authors
supported the effectiveness of the Ommaya in case of primary
cystic CPs while highlighting the relatively low need for repeated
aspirations, assuming a permanent communication between CP
cyst and CSF spaces.
Further series from Lauretti et al.27 reported a series of 8 cystic

CPs treated by neuroendoscopic technique and ventricular catheter
with adjunctive holes connected to a Rickham reservoir. They
accomplished 80% of tumor control, 2 new cases of cystic
growth, and 2 solid recurrences, claiming the importance of a
large opening of the capsule and shunting into the CSF.
In the current series, the goal of the surgery was to obtain a

complete drainage of the cyst fluid and leave inside an Ommaya
ventricular catheter. A relevant characteristic of this device is the
high versatility: indeed, seldom it is used to treat different cyst
tumor lesions and it can be inserted by means of different tech-
niques with good rates of cyst growth control.28 Analyzing the
present series, we noticed that Ommaya reservoir also can be
n Ommaya Reservoir System for Cystic CPs in Adult Patients

Surgical Drainage RT Follow-Up, Months Evolution

doscopy (þ bleomycin) Yes 42.8 RR: 12,5%

Endoscopy Yes 32 RR: 54%

Stereotaxy No 54 RR: 27%

Stereotaxy Yes (25%) 55.25 RR: 0%

Endoscopy Yes 73 RR: 11%

Endoscopy No 56 RR: 12.5%

scopy (8) Stereotaxy (3) No 41.4 RR: 27.3%

UROSURGERY, https://doi.org/10.1016/j.wneu.2019.07.217
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helpful in recurrent cases that require major surgery via pterional
reopening eventually with the aid of the endoscopic view (Case 8;
Table 1). The overall recurrence rate in the current series was
27.3% without differences concerning type of technique
employed (endoscopic of navigated).
On the basis of these results, we cannot assume a clear supe-

riority of a surgical technique; however, the direct endoscopic
vision helped us refine the allocation of the catheter inside the cyst
and achieve a wide fenestration of the cyst wall and marsupiali-
zation within the ventricular system or the basal cisterns was safely
achieved, by means of a technique similar to that described by
Lauretti et al.27 Endoscopy permitted us also to sample tissues
under direct visual control for the histologic report, avoiding the
danger of a “closed” biopsy sampling in a deep-seated and
critical anatomical region. The choice of surgical approach was
decided based on the extension of the lesions and presence of
concomitant hydrocephalus: stereotaxy was preferred for prevalent
extraventricular CPs (Type C) without relevant hydrocephalus,
whereas intra- and extraventricular (Type D) or purely intraven-
tricular (Type F) lesions with ventricular enlargement were
preferentially chosen for endoscopic-assisted procedures. Finally,
when a previous craniotomy was reopened, the catheter was
placed by exploiting this route after aspiration of the cyst content.
Based on the low rate of reaspiration (only 1 patient) from the

subcutaneous reservoir, we assumed that the catheter could work
as a stent, following cyst collapse or that the natural history of
such lesion can be unpredictable. Spaziante et al.29 first
understood benefits of a continuous drainage of the “motor oil”
fluid into the CSF by means of the Ommaya catheter, which
prevents long-lasting recollection and the need of repeated
percutaneous aspiration.7,26,27 It is worth reminding that the
transcystic catheter placement could be double-checked with the
direct endoscope visualization; on the other side, in case of ste-
reotactic technique, the position check of the catheter requires a
postoperative CT scan and/or MRI; in this case, the reliability of an
intra-extra cyst holes position could be only assumed. The good
tumor control rates in both techniques, however, point out the
importance of the shunting effect, although it is not possible to
quantify whether some of the CPs presented an indolent course.
Concerning the role of radiotherapy in cystic CPs, it can be

considered as a part of multimodal management strategy.25,30,31

Subtotal resection (STR) plus adjuvant radiotherapy showed
similar efficacy in the prevention of tumor progression, being
characterized by lower hypothalamic and hypophyseal
morbidity.32,33 Compared with the results of limited surgery (STR)
plus adjuvant radiotherapy, the cyst drainage plus Ommaya
reservoir placement provides a slightly greater rate of recurrence
than STR plus radiotherapy (27.3% vs. 12%e25%)7,32,34 but lower
rates as compared with applying only cystic drainage (27.3% vs.
42%).8

Nonetheless, data concerning adjuvant radiotherapy after
drainage and Ommaya in cystic CPs are limited and mostly are
retrospective study that focused on pediatric patients. Moreover, it
has been reported symptomatic enlargement of the cyst after
radiotherapy.33,35 Park et al.11 compared a series of 13 pediatric cystic
CPs treated with Ommaya plus Gamma Knife Surgery (GKS) and a
second group of 14 patients treated by STR plus GKS, founding a
significantly greater rate of recurrence in the Ommaya group over
WORLD NEUROSURGERY-: e1-e9, - 2019
a median follow-up of 32 months (53.8% vs. 14.2%). Takano
et al.7 reported encouraging results in a series of 9 cystic CPs that
underwent neuroendoscopic fenestration of the cyst followed by
GKS, showing a recurrence-free rate of 85.6%, at 5 years
follow-up. To date, final conclusions cannot be drawn.
According to our experience, we reserved adjuvant radiotherapy

as salvage therapy for multirecurrent CPs, notably in case of solid
progression. This approach is supported by an encouraging rate of
tumor control and the limited morbidity in patients undergone
cystic drainage with Ommaya, especially in elderly. Rachinger
et al.8 reports of delaying adjuvant radiotherapy to avoid early
(radionecrosis) and long-term complications (dementia, hypo-
thalamic dysfunctions, and radio-induced tumors) linked to high
doses of RT (>51 Gy), notably in young adult patients.
Finally, the Ommaya reservoir offers the possibility to deliver

chemotherapeutic agents or irradiation in the cyst cavity as shown in
recent series in pediatric patients.36,37 Intracystic immunotherapy
demonstrated to slow down disease progression in cystic CPs and it
has minor neurotoxic effect as compared with bleomycin.37

In our series, 1 adult patient was selected for IFN-a intracavitary
injection after a rapid cyst recollection (Case 3; Table 1), and as
adjuvant therapy in combination with cystic drainage (Case 2;
Table 1). In the first one, after 10 cycles of INF, the cystic
growth stopped and the patient reported improved visual
function, whereas in the second one INF was not able to control
local growth.

Visual, Endocrinologic, and Cognitive Outcomes
Visual disturbances are one of the most frequent presenting
symptoms in CP, and recovery rates are often satisfactory after
cystic shrinkage. Pertinent literature reported high rates of post-
operative visual improvement (70%e90%),38 regardless of
treatment modality. In our series, the sole relief of compression
of the optic pathway provided by cyst shrinkage has improved
the visual field function in the majority of patients (more than
80%). On the contrary, the benefit was less evident in terms of
visual acuity. Differently from transcranial or transsphenoidal
studies, anterior and/or posterior pituitary functions remain
stable after treatment of cyst shrinkage and Ommaya catheter
placement.4,39,40

There are still few studies in literature on the deterioration of
cognitive function. Nevertheless, several authors reported a
relevant deterioration of social and work performance in patients
who underwent aggressive surgery for a CP. In our study, we
didn’t provide an objective measurement of the effect of such type
of minimal approach on cognitive and neuropsychological func-
tion. However, we could observe that less than one half of the
population showed an improvement regarding cognitive function,
only in those cases in which the size of the cyst remains the main
factor of hypothalamic dysfunction. As claimed by Pereira et al.,41

the rate of psychosocial and neurologic morbidity at 10-year
follow-up in patients treated for a CPs was, respectively, 47%
and 49%, with important implications in terms of on indepen-
dence in daily life. In last decades, with the advent of trans-
sphenoidal approaches we observed less neurologic and
psychological alteration caused by surgery, whereas hypothalamic
disruption already causes extensive cognitive impairment resulting
from tumor invasion.
www.journals.elsevier.com/world-neurosurgery e7
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Complications
Reported complications of this type of procedures include
infections, malpositioning/dislocation, and obstruction of the
Ommaya reservoir system. In the present series, we had anOmmaya
infection 2weeks after neuroendoscopic placement (Case 1; Table 1)
that required system removal. Two recent retrospective series42,43

analyzed the rates of Ommaya reservoir infection, reporting risk
of device infection from 5.5% to 8%. Another complication we
observed was a case of stereotactic catheter malpositioning, which
required a stereotactic replacement. The published rates of sub-
optimal ventricular catheter placement vary widely, but this type of
complication has been reported almost exclusively in stereotactic
procedures, ranging from 1% to 25%.44-47 Finally in 1 patient (Case
2; Table 1) we had a CSF leakage around the subcutaneous reservoir
that was derived with a meningoperitoneal shunt.

Limitations of the Study
The major limitations of the study were its retrospective nature
and the lack of statistical strength due to the relatively small
sample and the relatively short period of observation. The series
reports surgical results from 2 centers with extensive experience in
e8 www.SCIENCEDIRECT.com WORLD NE
skull base surgery and with a high caseload of CPs; indeed, the 2
institutions belong to different countries with different health
systems, a factor that has to be taken into account in the inter-
pretation of the results. We expect that in the next near future we
could provide a comparative analysis of different techniques by
having a larger sample size.
CONCLUSIONS

CPs are challenging lesions with no standardized management
protocol: tailored procedures are required to obtain functions re-
covery along with long-term tumor control and restrain surgery-
related morbidity. The Ommaya Reservoir System represents a
safe and effective option for the management of cystic CPs
sometimes with long-term control, providing also lesser
morbidity, especially in recurrent lesions or in patients who
cannot undergo major surgery. This palliative option may be a
good alternative strategy, especially in elderly patients. Further
studies and larger series are needed to proper define the optimal
role of Ommaya catheter placement in the management of this
complex and challenging condition.
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