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A B S T R A C T

Objective: Cysts of the Cavum septi pellucidi (CSP), cavum vergae (CV) and cavum veli interpositi (CVI) are
anterior midline intracranial findings which are typically incidental – only rarely do we encounter symptomatic
cysts of this type. Only a quite small number of these cysts series have been published, controversies regarding
optimal management still exist.
Patients and methods: This is a retrospective study of 10 patients treated at 2 clinics between 2002–2018. 9
patients underwent surgery and 1 is under long-term monitoring. Apart from demographic data, the study
analyzed symptoms, cyst size and progression over time, ventricle size, complications, and treatment modality.
Results: CSP with CV was found in 8 cases with 1 case each of CSP and CVI. The study comprised 6 men and 4
women, including 4 children. The mean follow-up time was 43.4 months. The average cyst size was 20.4 mm in
CSP and 19.8mm in CV; the CVI was 33mm. Headache was most commonly reported (70%) followed by be-
havioral disturbance (30%). Disturbance in memory, psychomotor development, school performance, visual
acuity, and vomiting was variously noted in 20%. The prevailing symptom was headache in adults and beha-
vioral and autonomic disturbance in children. Postoperatively, cysts had reduced by an average of 44.3% while
the ventricles remained unchanged. Symptoms resolved in all cases with residual problems in patients presenting
with memory loss. No complications were noted.
Conclusion: Endoscopic fenestration is the method of choice in the treatment of symptomatic midline cysts. We
recommend that any further research focuses on precisely establishing their clinical presentation, particularly
neuropsychological symptoms.

1. Introduction

Cavum septi pellucidi (CSP), cavum vergae (CV) and cavum veli
interpositi (CVI) are cavities of the interhemispheric cleavage. These
are normal features of intrauterine development and typically close
postnatally [1,2]. Even if complete closure does not occur, the remnants
of these cavities are asymptomatic in most cases. In rare cases these
cavities can become expansive, in which case they are referred to as
cysts. Cysts are regarded as symptomatic if compression of structures
surrounding an expanding cyst leads to neurological symptoms or ob-
struction of cerebrospinal fluid (CSF) pathways. The consensus is that
the CSP and CV can become symptomatic when over 10mm in size [3],
in which case they are referred to as cysts [2–4]. This is likely true also
of CVI [4,5]. Symptoms principally include headaches and

hydrocephalus, but also disturbance of development, behavior, memory
and visual acuity, as well as macrocrania and epilepsy. Several psy-
chiatric disorders, including schizophrenia have also been linked to
these types of cysts [1,3,6,7]. In the past, such lesions were treated by
open fenestration, puncture or cystoperitoneal shunting but nowadays
endoscopy is considered the method of choice [4–6,8,9]. In this retro-
spective study we evaluate cases drawn from 2 neurosurgical clinics
where endoscopy was performed on symptomatic cysts of the septum
pellucidum and velum interpositum. Our principal aim is to highlight a
rare and often even underestimated group of illnesses which, where
indicated, can be safely and successfully treated endoscopically.
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2. Patients and methods

This is a retrospective study comprising patients from 2 neuro-
surgical centres (Ostrava and Pilsen) who underwent surgery for
symptomatic CSP, CV and CVI cysts between 2002–2018. All patients
underwent MR investigation at least once both pre- and postoperation.
Endoscopic success and any complications were noted, along with
characteristics of individual procedures. In addition to demographic
data we also evaluated the duration and character of symptoms, as well
as the maximal width of symptomatic cysts and their reduction fol-
lowing surgery. Where possible we attempted to determine any increase
in cyst size up to the time of the operation. We also evaluated pre-
versus postoperative changes in the maximal width of frontal horns
(MWFH) and third ventricle width. Patients were followed up at in-
tervals of 3, 6, 12 and 24 months postoperatively and 12–24 months
thereafter. All radiological distances were measured in millimetres
using an open-source DICOM viewer (Medixant, Poznan, Poland) by
first author of the study. All patients had no history of previous
shunting or external drainage implantation.

2.1. Patient history

The study group comprises 9 operated patients and 1 symptomatic
patient under long-term monitoring. All patients underwent neurolo-
gical examination and had been referred by a neurologist to a neuro-
surgeon. Symptoms, demographic data and radiological findings are
summarized in Table 1. Patients are sorted by year of operation. Of the
9 patients admitted, MR investigation demonstrated expansive cysts of
the CSP and CV in 8, and an expansive cyst of CVI in 1 patient. Endo-
scopy was indicated for all patients and all but one underwent surgery.
This patient opted for the continuation of a conservative approach
despite being symptomatic and was followed up as an outpatient.

2.2. Surgical technique

Endoscopic cyst fenestration involves by definition the creation of a
suitably wide connection with the adjacent lateral ventricle (Video 1).
An anterior frontal approach was preferred in both clinics this being –
among other reasons – the protocol for routinely performing endoscopic
third ventriculostomy (ETV). The procedure is similar to ETV, although
the entry point is placed more laterally for a directly perpendicular
approach to the curved cyst wall. For cysts of the CVI the entry point
was shifted laterally and further to the front. We always use neurona-
vigation for the precise planning of the optimal endoscopic trajectory
and all patients were operated on with 0⁰ 3- or 6-mm endoscopes
(Paediscope, Aesculap – B. Braun, Tuttlingen, and Aesculap – B. Braun,
Tuttlingen respectively). A right-sided approach was always preferred
with respect to individual anatomic variation (proliferation of vascular
structures of the septum pellucidum and ventricle walls, or asymmetric
curvature of the cyst wall, for example) or the dominant brain hemi-
sphere. Following introduction of the endoscope and revision of lateral
ventricle morphology we perform perforation of the septum pellucidum
in an avascular area by coagulation. The opening is then dilated by way
of forceps or scissors and a Fogarty balloon catheter, which is also
employed to control any bleeding from the stoma. If a contralateral
ventricle connection is decided upon, this is created through the cyst
itself. After confirming hemostasis the endoscope is extracted and sea-
lant patches are applied (TachoSil, Baxter). The burr hole is filled in
with the bone dust generated during the craniotomy to maximize the
aesthetic result. The procedure is accompanied by the prophylactic
intravenous administration of antibiotics (a second or third-generation
cephalosporin).

3. Results

Of the 9 cases of CSP, CV was found concurrently in 8. A

symptomatic cyst of CVI was determined in 1 patient (Figs. 1 and 2 ).
The study comprised 6 males and 4 females with an average age of 26.2
years (median 22.7 years) ranging from 2 to 69 years. There were 4
pediatric patients making up 40% of the study. CSP cysts averaged
20.4 mm in diameter (median 20mm), ranging from 13 to 30mm. CV
cysts averaged 19.8mm (median 16mm) in diameter ranging from 13
to 29mm. The CVI cyst was 33mm. Patients were followed up for an
average of 43.4 months (median 46 months), ranging from 3 to 85
months. The average duration of symptoms prior to undergoing the
operation was 22.9 months (median 13 months) with the onset of
symptoms ranging from 4 to 72 months previously. A right-sided
anterior frontal approach was preferred in all cases with 1 exception
where a left-sided approach was employed due to the risk of septal vein
injury affecting the frontal horn of the right lateral ventricle. Unilateral
cyst fenestration was performed in 5 cases (55.6%) and bilateral fe-
nestration in 4 cases (44.4%).

The most common clinical complaint was headaches in 70% of
patients, followed by adverse behavioral changes (emotional lability) in
30%. Vomiting, syncope, memory loss, visual disturbance and declining
school performance was noted in 20% of study patients. Retarded
psychomotor development was observed in 2 pediatric patients. This
was particularly apparent in a 2-year-old when compared with his
identical twin brother. The other case observed epilepsy, sensorimotor
disturbance (including quadriparesis) and progressive macrocephaly.
The overriding symptom was headaches, being reported by all adult
patients. Other symptoms were represented in one case while beha-
vioral and autonomic disturbances were found respectively in 33.3% of
adult patients. In the 4 child patients, behavioral disturbance, delayed
psychomotor development and declining school performance were the
principal symptoms, being found together in 50% of these cases, while
behavioral or autonomic disturbance were noted in 75%. Only 1 child
complained of headaches.

Regarding the nature of the headaches, 71.4% (5/7 patients) de-
scribed acute attacks occurring suddenly or even explosively lasting
several minutes and just as quickly subsiding. Between attacks these
patients were otherwise asymptomatic. Patient 6 reported chronic and
constant dull headaches of fluctuating intensity. Patient 8 was de-
compensated with the chronic headache with which she had suffered
when sudden attacks of severe headache decompensation occurred.

On evaluation of the outcome we found that all patients experienced
regression of clinical problems. Headaches, the most frequently occur-
ring complaint, had completely resolved in all operated patients by the
time of the initial follow-up at 2–4 months postoperation. No relapse
was noted in any of these patients at subsequent follow-ups. Despite the
persistence of severe headaches in patient 10 who has been undergoing
conservative treatment, this patient is not inclined towards a surgical
solution. In the last 2 years the frequency of severe attacks has re-
mained stable at 2–3 times a week.

Symptoms of vomiting, visual disturbance and syncope similarly
resolved in the first 3 months postoperatively. In patient 4 with mac-
rocephaly, no further progression in head circumference was observed
following the operation. Anterior fontanelle closure occurred in the first
year post operation. The delayed psychomotor development observed
pre-operatively has since completely resolved. The patient is now de-
velopmentally comparable to his identical twin and his school perfor-
mance has been judged to be above average. Regarding behavioral
disturbance or emotional instability, an improvement was noted in
adult patient 2 in the first 3 months and in 2 pediatrics (patients 5 and
7) in the first 6 months post operation. School performance of these
latter two had significantly improved by the end of the first year
postoperatively. There has been no recurrence of the epileptic fits ex-
perienced by patient 7 since the operation. The memory loss suffered by
patients 7 and 8 has significantly resolved, if not completely: despite
improvements they report intermittent short-term memory loss at 21
and 6 months respectively post operation.

Reduction of the maximal cyst width was observed postoperatively

T. Krejčí, et al. Clinical Neurology and Neurosurgery 185 (2019) 105494

2



Ta
bl
e
1

Su
m
m
ar
y
of

sy
m
pt
om

s,
de

m
og

ra
ph

ic
da

ta
an

d
ra
di
ol
og

ic
al

fi
nd

in
gs

of
10

pa
ti
en

ts
tr
ea
te
d
at

2
cl
in
ic
s
be

tw
ee
n
20

02
–2

01
8.

Pa
ti
en

t
nu

m
be

r
G
en

de
r

A
ge

(y
ea
rs
)

In
st
it
ut
io
n
/

ye
ar

of
op

er
at
io
n

Le
si
on

ty
pe

Sy
m
pt
om

s
D
ur
at
io
n
of

sy
m
pt
om

s
(m

on
th
s)

W
id
th

of
C
SP

/
C
V

(m
m
)

Si
ze

pr
og

re
ss
io
n

ov
er

ti
m
e

O
ut
co

m
e

Fo
llo

w
-u
p

(m
on

th
s)

Po
st
op

er
at
iv
e

re
du

ct
io
n
of

w
id
th

(m
m
)
/
(%

)

1.
F

22
.5

O
st
ra
va

/
20

02
C
SP

+
C
V

Ex
pl
os
iv
e
he

ad
ac
he

.
24

18
/
15

U
nk

no
w
n

C
om

pl
et
e
re
co

ve
ry

66
10

/
44

(C
SP

)
9
/
40

(C
V
)

2.
M

46
.8

O
st
ra
va

/
20

11
C
SP

+
C
V

Ex
pl
os
iv
e
he

ad
ac
he

,n
au

se
a,

vo
m
it
in
g,

be
ha

vi
or
al

di
st
ur
ba

nc
e.

4
17

/
14

U
nk

no
w
n

C
om

pl
et
e
re
co

ve
ry

85
11

/
40

(C
SP

)
12

/
14

(C
V
)

3.
M

31
Pi
ls
en

/
20

11
C
SP

+
C
V

Ex
pl
os
iv
e
he

ad
ac
he

.
9

20
/
17

U
nk

no
w
n

C
om

pl
et
e
re
co

ve
ry

70
9
/
55

(C
SP

)
8
/
53

(C
V
)

4.
M

2
O
st
ra
va

/
20

14
C
SP

+
C
V

Pr
og

re
ss
iv
e
m
ac
ro
ce
ph

al
y,

un
cl
os
ed

an
te
ri
or

fo
nt
an

el
le
,
de

la
ye

d
ps
yc
ho

m
ot
or

de
ve

lo
pm

en
t.

6
20

/
27

C
SP

4
m
m
;C

V
5
m
m

in
3
m
on

th
s

To
da

te
no

np
ro
gr
es
si
ve

m
ac
ro
ce
ph

al
y;

an
te
ri
or

fo
nt
an

el
le

fu
se
d

<
1
ye

ar
;n

or
m
al

ps
yc
ho

m
ot
or

de
ve

lo
pm

en
t

50
8
/
60

(C
SP

)
16

/
41

(C
V
)

5.
M

13
.5

O
st
ra
va

/
20

14
C
SP

+
C
V

Pr
og

re
ss
iv
e
be

ha
vi
or
al

de
te
ri
or
at
io
n,

un
co

nt
ro
lla

bl
e
m
oo

d
sw

in
gs
,d

ec
lin

in
g
sc
ho

ol
pe

rf
or
m
an

ce
.

23
21

/
15

C
SP

9
m
m
;C

V
6
m
m

in
2
ye

ar
s

R
es
ol
ut
io
n
of

be
ha

vi
or
al

di
st
ur
ba

nc
e

<
6
m
on

th
s

31
7
/
67

(C
SP

)
11

/
27

(C
V
)

6.
F

69
Pi
ls
en

/
20

14
C
V
I

Pr
og

re
ss
iv
e
de

te
ri
or
at
io
n
of

ga
it
,q

ua
dr
ip
ar
es
is
,

he
ad

ac
he

.
8

33 (C
V
I)

U
nk

no
w
n

C
om

pl
et
e
re
co

ve
ry

42
20

/
39

(C
V
I)

7.
F

9
O
st
ra
va

/
20

17
C
SP

+
C
V

Le
ar
ni
ng

di
ffi
cu

lt
ie
s,

un
ab

le
to

co
nc

en
tr
at
e,

em
ot
io
na

l
ch

an
ge

s,
m
em

or
y
lo
ss
,e

pi
le
ps
y,

vo
m
it
in
g,

lo
ss

of
co

ns
ci
ou

sn
es
s,
de

cl
in
in
g

sc
ho

ol
pe

rf
or
m
an

ce
.

72
24

/
28

U
nk

no
w
n

M
ar
ke

d
im

pr
ov

em
en

ts
in

be
ha

vi
or
,

le
ar
ni
ng

an
d
co

nc
en

tr
at
io
n;

se
iz
ur
e-

fr
ee

si
nc

e
op

er
at
io
n;

oc
ca
si
on

al
re
si
du

al
sh
or
t-
te
rm

m
em

or
y
lo
ss

21
13

/
46

(C
SP

)
24

/
14

(C
V
)

8.
F

22
.8

O
st
ra
va

/
20

18
C
SP

H
ea
da

ch
e,

ve
rt
ig
o,

vi
su
al

di
st
ur
ba

nc
e,

m
em

or
y

lo
ss
.

17
13

6
m
on

th
s

no
np

ro
gr
es
si
ve

C
om

pl
et
e
re
m
is
si
on

of
he

ad
ac
he

,
ve

rt
ig
o
an

d
vi
su
al

di
st
ur
ba

nc
e;

pa
rt
ia
l
re
so
lu
ti
on

of
m
em

or
y
lo
ss

6
7
/
54

(C
SP

)

9.
M

12
.1

O
st
ra
va

/
20

18
C
SP

+
C
V

Ex
pl
os
iv
e
he

ad
ac
he

ac
co

m
pa

ny
in
g
co

lla
ps
e,

vi
su
al

di
st
ur
ba

nc
e.

6
30

/
13

U
nk

no
w
n

C
om

pl
et
e
re
co

ve
ry

3
12

/
60

(C
SP

)
6
/
54

(C
V
)

10
.

M
33

O
st
ra
va

/
ou

tp
at
ie
nt

m
on

it
or
in
g

C
SP

+
C
V

Pr
og

re
ss
iv
e
he

ad
ac
he

.
60

21
/
29

C
SP

5
m
m

an
d
C
V

8
m
m

in
5
ye

ar
s

N
ot

op
er
at
ed

on
60

N
ot

op
er
at
ed

on

T. Krejčí, et al. Clinical Neurology and Neurosurgery 185 (2019) 105494

3



in all 9 patients. The CSP of 8 patients was reduced by an average of
53.3% (median 54.5%, range 40–67%), i.e. 10.8mm (median 11mm,
range 6–18mm). The CV of 7 patients was reduced by an average of
34.7% (median 40%, range 14–54%), or 6.1mm (median 6mm, range
2–11mm). In the one patient with a cyst of CVI, a reduction of 39%
(13mm) was attained. In adult patients the average reduction in the
width of cysts of CSP was 48.3% (median 49%) while in children it was
58.3% (median 60%). Reduction in CV width was similar in adults and
children, being 35.7% (median 40%) and 34% (median 34%) respec-
tively. The MWFH and third ventricle width had not significantly
changed postoperatively in any patient compared to their preoperative
state. The MWFH averaged 36mm both pre- and post-operatively.
Third ventricle width averaged 3.4mm pre- and 3.7 mm post-opera-
tively. No complications arising as a result of the procedure were noted.
Repeated MR examination (at intervals of 3 months to 5 years) was
carried out on 4 patients in the study before surgery was indicated: cyst
progression was noted in 3 of them (see Table 1).

4. Discussion

Cysts of the CSP, CV and CVI are anterior midline intracranial
findings which are typically incidental. A recent study of 19,031 pa-
tients (averaging 52.6 years old and ranging from 0 to 99 years) found

CSP and CV in 0.93% of cases [10]. CSP with CV was determined in
95.5% of these, while CSP and CV were found independently in 2.8%
and 1.7% respectively [10]. According to CT studies, but also confirmed
by our own experience, it is clear that CSP almost always occurs in
combination with CV – independently-occurring CSP or CV is rare
(Fig. 3). Obliteration of these structures begins caudorostrally with the
CV from approximately 6 months’ gestation, followed by CSP closure
typically occurring in the first few months post-natally [1]. It therefore
follows that if the process of CV obliteration is interrupted, the CSP will
also persist. The isolated occurrence of CV is debatable, considered to
be a result of developmental defects in the fornix and splenium of the
corpus callosum [3]. The gender specific-incidence has not yet been
discussed. In our study, male patients represented 60%. Also, in lit-
erature we found a higher incidence of anterior midline intracranial
cysts in males. A CT study of 19,031 cases found 177 patients with CSP
or CV, with males representing 103 cases (58.2%) and females 74 cases
(41.8%) [10]. In separate studies by Wang et al. and Lancon et al, male
patients represented 80% [9] and 78% [6] of their respective cohorts.
Gangemi et al. describe 4 patients with anterior midline intracranial
cysts, of which 3 were male (75%) [4,8]. It seems that incidence of
these cysts is more common in males.

Symptomatic cysts typically exhibit lateral bowing of both walls
which corrects following fenestration (Fig. 4). Imaging of such cysts in a
coronal plane produces characteristic findings which have been dubbed
by Libý as ‘the wolf sign’ [11].

Expanding cysts of the SP become symptomatic through 4 patho-
physiological mechanisms: firstly, partial obstruction of the in-
traventricular foramina by an expanding SP cyst leads to the symptoms
of intracranial hypertension (headaches, nausea and vomiting) but can
also manifest as sudden collapse and loss of consciousness [6,12]. An-
other mechanism is deep venous system distortion, as observed by
Dandy in one of his patients with marked dilation of the superficial
cortical veins of the right hemisphere [6]. Aoki et al. was the first to
note the connection between CSP and chronic deep venous impairment
[13]. Angiography demonstrated displacement and stretching of the
internal cerebral and subependymal veins in a patient with progressive
left-sided hemiparesis, a hypotrophic right thalamus and calcification in
the head of the right caudate nucleus [13]. We think that congestion in
both thalami and the internal capsule caused progressive quadriparesis
in our patient with a CVI through compression of the internal cerebral
veins. In our 2-year-old patient (patient 4), we pre-operatively observed
marked dilation of the superficial cortical veins (Fig. 5) which did not
correct postoperation despite regression of symptoms. The question is

Fig. 1. Patient with cyst of CVI, fornices are elevated anteriorly (red arrow).

Fig. 2. Internal cerebral veins inside CVI cyst.
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whether this is related to the CSP and CV or if it is an incidental finding.
The third possible mechanism is compression of the hypothalamoseptal
triangle [6,12]. The symptoms reported in association with this include
bizarre behavior, memory loss, developmental delay and learning dif-
ficulties in children, disturbed sleep, incontinence and eating disorder
[12]. Lastly, compression of visual structures are the result of direct

compression by an expansive cyst or hydrocephalus [6,12].
Headaches are most frequent symptom. Pain characteristics de-

scribed in our study were also commensurate with existing literature,
being typically described as acute and sudden, lasting several minutes
up to an hour and often induced by physical effort [14]. Lancon et al.
evaluated behavioral and autonomic disturbance together which strikes

Fig. 3. Images of cysts of CSP (*) and CV (+). Borderline between CSP and CV is marked by red line.

Fig. 4. Symptomatic cysts typically exhibit lateral bowing of both walls (double arrow) which corrects following fenestration.
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us as logical given that compression of the hypothalamoseptal triangle
is the common underlying cause [6]. Using the same approach we de-
termined such disorders in 50% of the cohort. Interesting results are
obtained when analysing incidence of symptoms separately for adults
and children. Headache was the dominant symptom among adult pa-
tients, being reported in all 6 cases, while behavioral or autonomic
disturbance was observed in 33.3%. The pediatric cases most com-
monly presented behavioral or autonomic disturbance (75%), while
headache was reported in just one of them. With Lancon et al, headache
was reported in 80% of adult patients and 37.5% of children, while
behavioral or autonomic disturbance was observed in 60% of adults
and 83% of pediatric cases [6]. Although it would seem that behavioral
or autonomic disturbance and headaches tend to be more typical of
child and adult patients respectively, we think this is not necessarily the
case. For one it is less likely for behavioral changes to become sig-
nificantly problematic in adult patients. On the other hand, delayed
psychomotor development and behavioral changes, especially those
affecting educational performance, are more clearly apparent in chil-
dren. Furthermore, headaches may be difficult to determine in young
children, given their inability to accurately express what is bothering
them and our reliance on their observations in the evaluation of clinical
problems. In such a patient, a headache could present as agitation or
other behavioral disturbance wrongly indicating compression of the
hypothalamoseptal triangle. However, it is our opinion that these types
of cysts are underestimated given their association with neuropsycho-
logical disorders. It has been found that patients with schizophrenia and
an enlarged CSP (defined as ≥7mm in this study) have lower full scale,
verbal and nonverbal IQ scores [15]. Another study demonstrated that
patients with large CSP performed worse on verbal comprehension and
working memory tests than those with smaller CSP [16]. Thus the
question arises whether fenestration should be considered for patients
with mental disorder and concurrent large cysts of the CSP, CV or CVI.
There are, however, insufficient data at present to make such conclu-
sions.

The majority of CSP, CV, CVI are assumed to freely communicate
with the ventricular system (or subarachnoid space in the case of CVI),
while symptomatic, expansive cysts are noncommunicating [2,17].
Yamada et al. have demonstrated that an asymptomatic communicative
cyst may result in a noncommunicating, expansive and symptomatic
cyst [18]. In this particular case, SA bleeding and a communicating CSP
(initial CT demonstrated reflux of bleeding into the CSP) developed, 6
months after bleeding, into severe headaches alongside progressive
widening of the CSP and ventricles [18]. Yamada et al. present a new
MR technique – time-spatial labelling inversion pulse (time-SLIP) – for

the demonstration of a noncommunicating CSP prior to endoscopic
fenestration [18]. This imaging modality can also be utilized post-
operation to confirm successful endoscopic fenestration by, conversely,
demonstrating communication between the CSP and ventricles [18].
Although we have no experience with this imaging modality, it appears
to be very advantageous in the conclusive diagnosis of a non-
communicating CSP.

History of the treatment of these lesions is summarized in Table 2
[4–6,8,13,19–32]. Jackowski et al. were the first to describe successful
cyst fenestration by endoscopy in 1995 [23]. Nowadays, this is con-
sidered a safe and routine method in the treatment of cysts of CSP, CV
and CVI [4,5,8,9,12], with improvement of symptoms reported in all
the above-mentioned studies. In neuroendoscopic procedures, the re-
ported mortality and the morbidity is below 2% respectively 1%
[33,34]. Minor fornix contusion is the most common, but usually
asymptomatic intraoperative complication without any memory con-
sequences [34].

In the case of cysts of CSP and CV the optimal approach remains
controversial: while the majority of authors prefer a frontal approach
[9,19,35], Gangemi et al. recommend a posterior approach from the
right occipital horn to the cyst [8]. The Italian authors suggest this
approach as it enables the easier cannulation of the occipital horn,
which is usually larger than the frontal one thus avoiding the risk of
damage to vascular and neural structures [8]. Furthermore, it provides
a more direct endoscopic trajectory [8]. With cysts of the CVI, both
frontal and posterior approaches have been employed [4,5,12]. In our
study a right frontal approach was always preferred with an exception
made in 1 case, where a left-sided approach was employed due to the
risk of septal vein damage affecting the right frontal horn. With the
assistance of neuronavigation we did not encounter problems pene-
trating the frontal horn, even though it is true that the occipital horn is,
in most cases, wider and its targeting potentially easier. In our opinion
the use of neuronavigation is essential, not the type of approach. For
identification of safe trajectory of neuroendoscopic procedures around
eloquent areas is recommended the use of preoperative navigated
transcranial magnetic stimulation and tractography [36].

It is also disputed whether unilateral or bilateral fenestration (i.e.
fenestration through the cyst into the contralateral ventricle) should be
performed [8,9,19,35]. The advantage of the bilateral approach is that
it improves the chances of long-term patency [8]. Despite this assertion,
we have no personal experience of relapse in cases of such cysts, nor
could we find any mention of this in the literature. On the other hand it
is sensible not to completely rule out the possibility, as for example, in
ETV. Wang et al, in a study of 14 successfully-treated patients,

Fig. 5. Patient with marked dilation of the superficial cortical veins. Because of chronic deep venous impairment or only incidental finding?
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confirmed that unilateral fenestration is sufficient [9]. We agree that
any attempt at bilateral fenestration should be performed bearing in
mind the higher risk of damaging neural and vascular structures. The
septal veins, for example, may not be easily visualized from the interior
wall of the cyst. In our study, bilateral fenestration was performed in 5
cases and unilateral fenestration in 4; no complications were en-
countered in connection with either technique. We are of the opinion
that unilateral fenestration is a fully satisfactory technique.

All successfully treated cysts in literature underwent reductions in
their volume and size, although exact quantification of these changes is
lacking [4,8,9,12]. In our study, CSP cyst reduction was, on average,
higher among children, while CV cyst reduction was broadly similar
between adults and children. We were also interested in establishing if
there was any postoperative reduction in the ventricular system: no
change in ventricular width was noted among our patients. This results
are similar to those of Wester et al, who observed postoperative CSP
and CV cyst reduction while ventricular width remained unchanged
[17].

5. Conclusion

Endoscopic fenestration is the method of choice in the safe and
successful treatment of symptomatic midline cysts. We recommend that
additional research focuses on the detailed analysis of their clinical
presentation, particularly regarding neuropsychological symptoms –
these have not been precisely established and can be overlooked.
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Table 2
Outcome and treatment in series of symptomatic anterior midline intracranial cysts.

Author, Year Age (years) / Sex Type of cyst Treatment Outcome, follow up

Dandy, 1931 50 / M CSP/CV craniotomy died
4 / M CSP/CV craniotomy improved, 8 months

Miller, 1949 35 / M CSP percutaneous puncture improved, 1 year
Aboulker, 1968 40/ F ? craniotomy improved, 10 months
Wilson & Howieson, 1970 61 / F CSP craniotomy improved, 1 year
Heiskanen, 1973 22 months / F CSP craniotomy improved, 1 year
Gubbay, 1977 42 / M CSP craniotomy recurrence in one year, after repeated craniotomy asymptomatic,

22 years
61/ M CSP craniotomy, cysto-ventriculo-atrial shunt recurrence in 8 months, after shunt asymptomatic, 15 years

Cowley, 1979 52 / M CSP / CV craniotomy improved, 10 months
Amin, 1986 14 / M CSP craniotomy improved, 17 months
Aoki, 1986 11/ M CSP craniotomy stable, 1 year
Donauer, 1986 11/ F CV stereotactic internal shunt (cysto-

ventricular)
improved, follow up not specified

36 / F CV stereotactic internal shunt (cysto-
ventricular)

improved, 3 years

63 / M CV stereotactic internal shunt (cysto-
ventricular)

improved, 2 years

22 / F CV stereotactic internal shunt (cysto-
ventricular)

improved, 6 months

Wester, 1990 2,5 / M CSP/ CV stereotactic internal shunt (cysto-
ventricular)

improved, 1 year

8 / M CSP / CV stereotactic internal shunt (cysto-
ventricular)

improved, follow up not specified

Silbert, 1993 60 / F CSP stereotactic puncture improved, 3 years
6 months / M CSP ventriculo-peritoneal shunt died

Miyamory, 1995 6 / M CSP / CV stereotactic ventriculo-peritoneal shunt improved, follow up not specified
Jackowski, 1995 60 / M CSP endoscopic improved, 5 months
Lancon, 1996 8 / M CSP cysto-peritoneal shunt improved, 1 year
Gangemi, 1997 9 / M CVI endoscopic improved, follow up not specified
Gangemi, 2002 8 / M CSP endoscopic improved, 15 months

7 / M CSP endoscopic improved, 6 months
21 / M CSP endoscopic improved, 1 month

Fratzoglou, 2003 48 / F CSP / CV endoscopic improved, 4 years
64 / F CSP / CV endoscopic improved, 6 months
34 / M CSP / CV endoscopic improved, 3 months
44 / M CSP / CV endoscopic improved, 3 years

Tong, 2012 3 / M CVI endoscopic improved, 6 months
13 / F CVI endoscopic partially improved, 2 years

Wang, 2013
(14 patients)

8 – 38 / 11M & 3F CSP endoscopic all improved, follow up 6 months – 2 years
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