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Abstract 
We prospectively studied 8 patients who had an endoscopic third ventriculostomy 

performed between 1996 and 1997 in Songkhlanagarind Hospital. The surgical technique was 
described. Seven operations were successful and one operation failed. Success was found in cases 
of pure aqueductal stenosis, aqueductal stenosis with Dandy Walker malformation, and posterior 
fossa tumor. In a patient where an endoscopic third ventriculostomy failed, aqueductal stenosis 
with marked hydrocephalus was found. Marked dilation of the third ventricle could compress the 
aqueduct of Sylvius. Although there was communicating hydrocephalus, it looked like non-com­
municating hydrocephalus. To avoid a valvular shunting complication, we suggest performance 
of an endoscopic third ventriculostomy in selected non-communicating hydrocephalus patients. 
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Hydrocephalus is a common congenital 
anomaly involving the central nervous system. It is 
classified into two types. One is communicating 
hydrocephalus and the other is non-communicating 
hydrocephalus (Obstructive hydrocephalus). The 
usual treatment of this anomaly is by extracranial 
shunt such as ventriculoperitoneal shunt and ven­
triculoatrial shunt. Extracranial shunt is usually 
complicated with shunt malfunction and infection 
in the long-run(l-4). In order to avoid a complica-

tion of extracranial shunt, third ventriculostomy is 
an alternative surgical procedure to divert cerebro­
spinal fluid (CSF) from the third ventricle to the 
subarachnoid space in cases of obstructive hydro­
cephalus. Fortunately, the floor of the third ventri­
cle is membranous, deprived of neuroglia and thin, 
thereby reducing the possibility of reclosure. Third 
ventriculostomy is indicated whenever the sub­
arachnoid space is free and the Pachionion granu­
lation absorbs the CSF normally. 

* Division of Neurosurgery, Department of Surgery, Faculty of Medicine, Prince of Songkla University, Hat Yai, 
Songkhla, 90 112, Thailand. 
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Our study aimed to preliminary report the 
result of treatment by endoscopic third ventriculos­
tomy in patients with non-communicating hydro­

cephalus in our hospital. 

MATERIAL AND METHOD 
From September 1996 to March 1998, there 

were 30 patients who rece ived ventriculoscopy. 
Seventeen patients received diagnostic ventriculo­
scopy and the others received therapeutic ventri­
culoscopy. Eight patients who received therapeutic 
ventriculoscopy had endoscopic third ventriculos­
tomy . After investigation by computerized tomo­
graphic scan, all patients with non-communicating 
hydrocephalus underwent investi gation by mag­
neti c resonance imaging (MRI) study to confirm 
the diagnosis. Some causes of non-communicating 
hydrocephalus are demonstrated in Fig. 1 and 2. 

We used a rigid neuroendoscope with an 
outer diameter of 0.9 mm . to perform the surgical 
procedure . After the patient was placed in the 
supine position, routine skin preparation procedure 
was done. A burr hole was made at the Kocher's 
point. The dura was opened in cruciate fashion. A 
small cortical incision was made and a Cushing 
brain canula was tapped to the right lateral ven­
tricle . After removing the canula, the neuroendo­
scopic sheath with stylet was replaced. The stylet 

Fig. I. Midsaggital view of MRI brain of patient 
No. 1 showing aqueductal stenosis. 

was removed and a scope was inserted into the 
sheath. At this point, we could identify the choroid 
plexus, septal vein, thalamostriate ve in , and foramen 
of Monro (Fig. 3A, 38). The scope was advanced 
into the third ventricle through the forame n o f 
Monro. The landmark for third ventric ul ostomy is 
in the midline area behind the pituitary stalk and in 
front of the mammillary body (F ig. 4A, 48). We 
used a Steinman pin to make a small hole in the 
floor of the third ventricle . A No. 6 French Fogarthy 
catheter was applied to thi s hole and di lated with a 
balloon at the tip of the catheter until the diame ter 
was about 0 .5-1 em. (Fig. SA, 58) . 

Almost all o f the successful surgical pro­
cedures were evaluated at leas t 6 months a ft er 
operati on by one of the following cri te ria : 
I. Clinical improvement 
2. Head circumference decreased and fontanel soft 

and closed 
3. The size of ven tricle was decreased. 
4. The di sappearance of peri ventricular rad iolucency. 

One patient with medulloblastoma of ce r­
ebellum lost follow-up I month after operation. He 
showed a good result, so we included this patient 
in the s tudy . Durin g trea tme nt and fo ll ow- up. 
patients with persistent s igns and symptoms of in­
creasing intracrani al pressure were treated by ve n­
triculoperitonial shunting . 

Fig. 2. Midsaggital view of MRI brain of patient 
No. 6 showing brainstem glioma. 



22 B. SRIPAIROJKUL & S. SAEHENG J Med Assoc Thai January 1999 

Fig. 3A, 3B. Ventriculoscopic photograph showing 
foramen of Monro. (C = Choroid 
Plexus, M = Mammillary body, S = 
Septal vein, T = Thalamostriate vein). 

Fig. 4A, 4B. Ventriculoscopic photograph showing 
floor of third ventricle. (B = Basilar 
artery, M = Mammillary body, P = 
Pituitary stalk, PCP= Posterior Clinoid 
Process). 



::1
 

~
 

U
l ?- U
l 

~
 

'"
'l

l»
::

!a
<

: 
-

=
 <:> 

~
 

8 
Q

. 
<:>

 
=

 
"1

 
"1

 
..

. 
e: 

<:>
 

:::!
. 

0
-
~
 

t"
l 

...
.,,

., 
c 

....
.. 
-

...
 
~
 

:r
 <

:> 
:r

 Q
. 

-
·
 
"
' 

-
·
 

• 
.
,
 

t'
) 

a.,.
.-._

 Q
. 

<:>
 

t:
l 

<
 'E

. 
<

 
~
 

"" 
~ 

II 
a 

'0
 

...
 

t:
l 

:::!
. 
:r

 
n·

 ~
 

a. 
a 

i
i
"
=
:
~
=
 

~ 
I»

 
:1!;

 
IJ

Q
 

~
.
,
,
.
,
;
;
 

I»
 

"'
 
'0

 
ll
:l

'O
:r

 
~
 
~
 
c
"
' 

<:>
 

"1
 
=

 :r
 

:s
::

<
!!

l<
:>

 
~
 '

"'l
 

E; 
!.

 
~
 
=

 
II 

Q
. 

IJ
Q

 

~
 

~¥
> . --

-\ 

T
ab

le
 

1.
 

D
at

a 
o

f 
8 

pa
ti

en
ts

 w
it

h 
no

n-
co

m
m

un
ic

at
in

g 
hy

dr
oc

ep
ha

lu
s 

in
 

w
hi

ch
 

en
do

sc
op

ic
 t

hi
rd

 v
en

tr
ic

ul
os

to
m

y 
w

as
 p

er
fo

rm
ed

. 

N
o.

 
N

a
m

e 
S

ex
 

A
ge

 
S

y
m

pt
o

m
s 

D
ia

g
no

si
s 

R
es

ul
t 

F
o

llo
w

-u
p 

C
o

m
pl

ic
at

io
n 

A
N

 
F

 
12

 y
ea

rs
 

A
ta

xi
c 

ga
it 

A
qu

ed
u

ct
al

 s
te

no
si

s 
su

c c
es

sf
ul

 
I 

ye
ar

 I
 m

o
nt

hs
 

bl
ee

di
n

g 
fr

o
m

 s
m

al
l 

w
. 

2 
S

T
 

F
 

7 
m

o
nt

h
s 

H
ea

d 
en

la
rg

em
en

t 
A

qu
ed

uc
ta

l 
st

en
os

is
 w

it
h 

D
an

d
y 

W
al

ke
r 

m
al

fo
rm

a
tio

n 
su

cc
es

sf
ul

 
I 

ye
ar

 
3 

S
N

 
M

 
5 

m
on

th
s 

H
ea

d 
en

la
rg

em
en

t 
A

qu
ed

u
ct

al
 s

te
no

si
s 

(m
ar

ke
d 

di
la

ti
o

n 
o

f 
3 

ve
nt

ri
cl

e)
 

fa
il

ur
e 

bl
ee

d
in

g 
fr

o
m

 s
m

a l
l 

w
. 

4 
sv

 
F 

2 
m

o
nt

h
s 

H
ea

d 
en

la
rg

em
en

t 
A

qu
ed

u
ct

al
 s

te
no

si
s 

su
cc

es
sf

ul
 

8 
m

on
th

s 
5 

vc
 

M
 

6 
ye

ar
s 

A
ta

x
ic

 g
a i

t 
M

ed
ul

lo
bl

as
to

m
a 

su
cc

es
sf

ul
 

lo
ss

 F
/U

 I
 m

o
nt

h 
6 

N
M

 
F 

4.
5 

ye
ar

s 
A

ta
xi

c 
ga

it 
B

ra
in

 s
te

m
 G

io
rn

a 
su

cc
es

s f
ul

 
10

 m
on

th
s 

7 
T

S
 

M
 

8 
m

o
nt

h
s 

H
ea

d 
e

nl
ar

ge
m

en
t 

A
qu

c:d
u

ct
al

 s
te

no
si

s 
w

ith
 D

an
d

y 
W

al
ke

r 
m

al
fo

rm
at

io
n 

su
cc

c:
ss

fu
l 

6 
m

on
th

s 
8 

A
S

 
M

 
2.

6 
ye

ar
s 

H
ea

d 
en

la
rg

e
m

en
t 

A
qu

c:d
u

ct
al

 s
te

no
si

s 
su

cc
c:

ss
fu

l 
8 

m
o

nt
h

s 

F 
=

 Fe
m

al
e.

 M
 =

 Ma
le

 

<
 

~
 

Q
C

 
t..>

 z ? ~ ~ C"
l 

0 ::s C"
l ~ <
 ~ ~ C"

l 8 1:'
-1 ..., ~ -< ... <#
> 



24 B. SRIPAIROJKUL & S. SAEHENG J Med Assoc Thai January 1999 

RESULTS 
There were 8 patients with non-communi­

cating hydrocephalus in which an endoscopic third 
ventriculostomy was performed (Table 1 ). Four 

patients were male and the other 4 patients were 
female. Age range was from 2 months to 12 years. 
Causes of hydrocephalus consisted of pure aque­
ductal stenosis in 4 patients, aqueductal stenosis 
with Dandy walker malformation in 2 patients and 
posterior fossa tumors in 2 patients. 

Intraoperative complication was found in 
2 patients. There was bleeding from a small vessel 
in the floor of the third ventricle. The bleeding was 
stopped by tamponade of the Fogarthy balloon or 
by coagulation by monopolar(5). No bradycardia 
was found when the floor of the third ventricle was 

punctured. 
Surgical failure was found in I patient 

who had aqueductal stenosis with mark hydro­
cephalus. A ventriculoperitoneal shunt was per­
formed in this patient. Surgical treatment was con­
sidered successful in the remaining 7 patients. 

DISCUSSION 
Third ventriculostomy was first performed 

by Walter Dandy in 1922(6). He used open opera­

tion (temporal craniotomy) to perform this surgical 
procedure. One year later, Mixter used urethro­
scope to perform ventriculoscopy and puncture the 
floor of the third ventricle as a treatmentO). After 
that, there were many reports of third ventriculos­
tomy. These reports showed a high mortality rate 
and failure rate of this surgical procedure(4,5,8-12). 

After the introduction of the valvular shunting 
device in 1951, the third ventriculostomy was not 
mentioned for many years03). 

Extracranial shunting was associated with 
shunt malfunction and infection in long term treat­
ment( 1-4). The advent of stereotaxis and endosco­

pic neurosurgery eliminated the high mortality 
rate04-23). The third ventriculostomy was reintro­

duced. The third ventriculostomy was not recom­
mended in cases of communicating hydrocephalus 
because of the incompetence of subarachnoid space 
where absorbable defect of arachnoid granulation 
is expected(8, 15, 16, 18). There is previous litera­

ture which showed that the endoscopic third 
ventriculostomy was successful in cases of non­
communicating hydrocephalus. Some reports 

showed spontaneous third ventriculostomy with 
good results(24). There was no doubt that the third 

ventriculostomy had better long term treatment 
(9,18, 19,21 ,22,25). 

In our study we found that the third 
ventriculostomy was suitable for patients with non­
communicating hydrocephalus from pure aque­
ductal stenosis and posterior fossa tumors. Failure 

of this surgical procedure was found in I patient 
with marked dilation of the ventricle. It may be 
that marked dilation of the third ventricle could 
kink or pinch, therefore shuting the aqueduct of 
Sylvius(25-27). In spite of the appearance of non­

communicating hydrocephalus, we found many of 
them had communicating hydrocephalus. Although 
success was found in patients who had aqueductal 

stenosis with Dandy Walker malformation in our 
study, there was only one previous literature report­
ing performance of a third ventriculostomy in 
patients who had aqueductal stenosis with Dandy 
Walker malformation05). This report showed suc­
cess in all 3 patients but one of them had extracra­
nial shunting. There was not enough report of the 
success rate for this surgical procedure in these 

patients. 
Some suggested not performing the third 

ventriculostomy in congenital hydrocephalus, sub­
arachnoid hemorrhage, metastasis, and meningitis 
because of an abnormality of the subarachnoid 
space(8,15,16,18). After performing the third 

ventriculostomy, CSF could not flow through the 
subarachnoid space normally. 

In short, we agree with the previous litera­
ture in performing the third ventriculostomy in 
patients with pure aqueductal stenosis and posterior 
fossa tumor. But in cases of hydrocephalus asso­
ciated with other CNS malformations, there was 
not enough reports to confirm a success rate for 
this surgical procedure. Neurosurgeons should study 

the literature to collect the data of this surgical pro­
cedure in cases of hydrocephalus associated with 
other CNS anomalies before deciding to perform 
endoscopic third ventriculostomy. 

SUMMARY 
Endoscopic third ventriculostomy was 

performed on 8 patients. The result of treatment was 
satisfactory in cases of pure aqueductal stenosis 
and posterior fossa tumor. By contrast, failure was 



Vol. 82 No.1 ENDOSCOPIC THIRD VENTRICULOSTOMY 25 

found in a patient who had aqueductal stenosis 
with marked dilation of the ventricle. To avoid the 
complication of valvular shunting devices, we 

should perform endoscopic third ventriculostomy 
only in selected non-communicating hydrocephalus 
patients. 

(Received for publication on April 27. 1998) 
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