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Hypothalamic Ventriculostomy with Catheter* 
Technical Note 
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T 
HE relief of obstructive hydrocephalus 
by the puncture of the floor of the third 
ventricle is indicated as a permanent 

treatment for children with congenital le- 
sions, and as a palliative procedure for pa- 
tients with inoperable lesions of the brain 
stem. Moreover, it is useful for preoperative 
control of intracranial hypertension. 

This operation was originally conceived 
by Dandy in 1922Y He approached the floor 
of the third ventricle by a subfrontal route, 
dividing the optic nerve and elevating the 
chiasm. In 1932 he described the alternative 
subtemporal approach? In 1936, Stookey 
and ScarW described a subfrontal approach 
through the lamina terminalis and the hy- 
pothalamus to the lumen of the third ventri- 
cle. Scarff ~ published a review of 527 pa- 
tients subjected to this operation by both the 
subtemporal and the subfrontal procedures 
as reported by many authors. The over-all 
operative mortality was 15% and the per- 
manent arrest of hydrocephalus was ob- 
tained in 70% of the survivors. References 
to hypothalamic dysfunctions were surpris- 
ingly few, probably because of the preexis- 
tent hypothalamic atrophy associated with 
hypertensive hydrocephalus? 

In Brazil we often deal with problems of 
obstructive hydrocephalus consequent to ce- 
rebral cysticercosis. Sometimes the obstruc- 
tion of the pathways of the cerebrospinal 
fluid is caused by the cysticercotic vesicles 
themselves, but more often by inflammatory 
reactions and residual subarachnoidal adhe- 
sions. The aquaduct of Sylvius, the fourth 
ventricle, and the cisterna magna are the 
most frequent sites of obstructive lesions 

Received for publication January 21, 1968. 
Revision received May 23, 1968. 
* Presented at the l l t h  Latin American Con- 

gress of Neurosurgery, Sao Paulo, Brazil, August, 
1965, at the 6th Congress of the Brazilian Society 
of Neurosurgery, Sao Paulo, Brazil, July, 1966, 
and at the 12th Latin-American Congress of Neuro- 
surgery, Lima, Peru, October, 1967. 

which are often found at some distance from 
the parasitic location. 

The surgical removal of these vesicles 
(the rupture of which is impossible to pre- 
vent), debridement of adhesions, and other 
maneuvers are ineffectual and often lead to 
fatal exacerbation of the diffuse inflamma- 
tory reactions. We now think that it is better 
to avoid any direct attack on these lesions, 
and to relieve the intracranial hypertension 
by third ventriculostomy. 

Since 1962 we have been using central 
pneumoventriculography to reinforce the di- 
agnosis of aqueductal, fourth-ventricular or 
cisternal block. Catheterization of the third 
ventricle with a blunt metallic needle passed 
through the cortex, the lateral ventricle, and 
the foramen of Monro is an important step 
in our technique for this radiological exami- 
nation. We were impressed by the fact that if 
the previously positioned ventricular needle 
was advanced a few millimeters the floor of 
the third ventricle could be easily punctured. 
We realized that this procedure would avoid 
the more elaborate and traumatic techniques 
reported by Dandy'-' and Stookey and Scarff5 

Several patients were submitted to this 
puncture. They had a variety of obstructive 
lesions situated caudad to the third ventricle, 
and all experienced immediate reduction of 
the subjective and objective symptoms of the 
intracranial hypertension. In two, however, 
these symptoms recurred after 15 to 20 
days. Supposing that the recurrence was 
caused by healing retraction of the ventricu- 
lar floor, we decided to improve our tech- 
nique by leaving in place a permanent multi- 
perforated No. Fr. 7 Nelaton catheter (Fig. 
1) passed through the hypothalamic punc- 
ture. We have now used this operation on 15 
patients. 

Technique 
Under local anesthesia a 2.5 cm parasagit- 

tal incision is made, 2 finger breadths to the 
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TABLE 1 

Hypothalamic centriculostomy; clinical summaly of15 cases 

( 'ase  Aeg 2 '  Diagnos is  

1 53 Obstruct ive  cysti- 
�9 M cercosis o f  cisterna 

m a g n a  

Obstruct ive  cysti- 
cercosis o f  cisterna 
m a g n a  

Four th  ventr icular  
ependymmna  

Left  cerebellar 
as t rocytoma 

Date  

7/29/65 

9/29/65 

7 /  4 /66 

8 /  8/66 

2 35 
F 

. . . . .  J 
3 26 

F 

Ventr iculos tomy Other  Operat ive 
Procedures and 

Results  Postoperative Per iod  Fol low-up 

Intracranial  hypert,  re- Sept., 1966: 
lieved. Discharged 41st a symptomat i c  
day. 

Intracranial  hypert,  re- No t  reviewed Previous posterior  fossa 
lieved. Discharged 29th cranio tomy with debr idement  
day. ineffectual (May,  1965) 

Somnolent first 3 days.  In- Cerebel lar  symptoms  Partial  excision cerebellar neo- 
tracranial hypert, relieved, recurred May ,  1967, plasm July27,  1966. Discharged 
Discharged 38th day.  wi thout  intracranial  Aug.  11, 1966. Reopera t ion  on 

hypertension.  M a y  22, 1967. (Partial excision 
of  recurrent cerebellar neo- 
plasm) 

lntracranial  hypert,  re- Cerebellar neoplasm excision 
lieved f rom 6th to 16th day.  Aug.  25, 1966. Dea th  3rd day. 
Posterior fossa c ran io tomy Necroscopy:  postoperat ive 
17th day. fourth  ventricular  hema toma .  

Intracranial  hypert,  re- N o t  reviewed Previous posterior fossa erani- 
lieved. Discharged 9th day.  o tomy with debr idement  in- 

effectual (April  7, 1965) 

Intracranial  hypert,  re- Dec.  1966: asympto-  
lieved. Discharged 51st day.  mat ic  

Intracranial  hypert,  relieved Torki ldsen procedure :  Jan.  3, 
until 12th day. Accidental  1967. Dea th  1st postoperat ive 
withdrawal of  catheter  on  day. Necroscopy:  Brain-stem 
the 12th day. In t racr .  hy- edema,  tha lamo-hypotf ia lamo 
pert. recurrence, penduncular  gl ioma.  

Intracranial  hypert,  re- Sept. 1967: Previous partial  excision of  
lieved. Discharged 11 th a symptomat ic  cerebellar as t rocytoma 
day. (Sept. 1963) 

Tracheotomy,  Feb., 1967 

5 40 Obstruct ive  cysti- 8 /11/66 
F j cercosis o f  cisterna 

m a g n a  

6 7 9/ 9/66 

7 12/ 8/66 

F 

5 
mths  

M 

8 5 
M 

! F 

F 

;2116 
F 

i 

F - - -  
13 26 

14  i I 5 6  
l M I 
i 

15 6 
! M 

i 

Obstruct ive  cysti- 
cercosis o f  cisterna 
m a g n a  

As t rocy toma o f  
thalamus invading  
hypotha lamus  and 
bra in-s tem 

Recurrent  astro-  
cy toma o f  cere- 
bel lum 

Congeni ta l  hydro-  
cephaly. Dandy-  
Walker  syndrome 

Obstruct ive  cysti- 
cercosis o f  cisterna 
m a g n a  

Four th  ventr icular  
(solid) and cere- 
bellar-(cystic) 
hemangioblas-  
toma  

Obstruct ive  
cysticercosis o f  
cisterlla m a g n a  

Obst ruct ive  cysti- 
cercosis o f  cisterna 
m a g n a  

Obst ruct ive  cysti- 
cercosis o f  cisterna 
m a g n a  

Obst ruct ive  cysti- 
cercosis o f  cisterna 
nlagna 

12/20/66 

2 /  1/67 

5/24/67 

5/29/67 

6 /  1/67 

7/18./67 

8 ~24/67 

8,/24,/67 

Intracranial  hypert,  no t  re- 
lieved. (Death 19th post-  
operative day. Autopsy  : 
catheter dislocation) 

Intracranial  hypert,  re- 
lieved. Discharged 3rd day.  

Intracranial  hypert,  relieved. 
Persistence of  cerebellar 
symptoms and vomi t ing .  
Discharged 55th day.  

Re-examined Aug.,  - -  
Sept., 1967 : asymp-  
tomatic ,  but  for vis- i 
ual deficit. J 

Partial excision of  four th  ven- 
tricular neoplasm, June,  1967. 
Cerebellar symptmns  and  
vomit ing  relieved. 

Re-examined  Jan. ,  
1968 : no symptoms  
of  intracranial  hy- 
per tension.  

Intracranial  hypert,  re- Aug. ,  1967, 
lieved. Discharged 7th day.  a symptoma t i c  

Intracranial  hypert,  re- 
lieved. Discharged 23rd 
day. 

Intracranial  hypert ,  re- 
lieved. Discharged 27th 
day. 

Intracranial  hypert ,  re- 
lieved. Discharged 27th 
dab'. 

Amenor rhea  on Aug.,  
1967. Nega t ive  test 
fo r  pregnancy.  Sept., 
1967 : a symptomat ic  

! 
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FIG. 1. No. Fr. 7 Nelaton catheter with many small holes in its distal portion. 

right of the midline, and a burr  hole is made 
just over the coronal suture. The dura mater 
is opened and the lateral ventricle tapped 
with a blunt needle. The floor of the lateral 
ventricle is recognized by touch. With small 
gentle angular dislocations, the foramen of 
Monro is catheterized, and the ventricular 
canula passes into the third ventricle and on 
until it touches the ventricular floor. Half  
axial (Towne)  and lateral skull radiographs 
control the correct positioning of the distal 
end of the ventricular needle. On the half- 
axial projection the tip of the needle must be 
precisely in the sagittal midline plane of the 
skull. On the lateral, it must be 1 to 3 mm 
behind and above the projection of the tip of 
the posterior clinoid processes. Minimal dis- 
placements of the tip of the needle in the 
sagittal plane are possible without withdraw- 
ing it. 

The extremity of the needle is now in con- 
tact with the midline of the tuber cinereum, 
which is usually distended and atrophic be- 
cause of the preexisting internal hydroce- 
phalus. Now, as the surgeon applies gentle 
pressure on the needle, he can feel it punc- 
ture the floor of the third ventricle (Fig. 2 
left). A new radiographic control shows the 
tip of the ventricular canula in the sagittal 
plane of the interpeduncular cistern, behind 
the dorsum sellae. The metallic needle is 
withdrawn and replaced by a No. Fr. 7 Ne- 
laton catheter rectified by a metallic stylet 
(Fig. 2 right), and with many small holes in 
its 5 cm distal segment (Fig. 1). After a 
final radiographic control (Fig. 3 left) the 
metallic stylet is withdrawn and the proximal 
end of the Nelaton catheter is cut, closed 
with a silver clip, and sutured to the coronal 
periosteum (Fig. 3 right). The cerebrospinal 

FIG. 2. Case 1. Lelt: Ventricular cannula touching the third ventricle floor after catheterization 
through the foramen of Monro. Right: Distal end of the Nelaton catheter with rectified metallic stylet 
introduced into the interpeduncular cistern. 
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Fro. 3. Case 1. Nelaton catheter rectified by metallic stylet with its distal end in the interpeduncular 
cistern. Frontal projection. Righl: Nelaton catheter left in place through the tuber cinereum, after 
withdrawal of metallic stylet. 

fluid then circulates from the third ventricle 
to the interpeduncular cistern through the 
Nelaton catheter. 

Discussion 

All the patients had severe intracranial 
hypertension with papilledema in the adults 
and macrocephaly with bregmatic bulk and 
tension in the children (Cases 7 and 9).  
Etiological diagnosis was confirmed by surgi- 
cal exploration and histopathological exami- 
nation of biopsies in Cases 2, 3, 6, 8, and 
11. Three patients died (Cases 4, 7, and 9),  
and permission for autopsy was obtained. 

Cysticercotic etiology was confirmed by 
positive serological tests on the cerebrospinal 
fluid of patients 1, 2, 5, 6, 10, 13, and 15. 
Etiological diagnosis of patients 12 and 14 
was not satisfactory; they are under follow- 
up control and have shown no signs of clini- 
cal aggravation. 

The diagnosis of obstructive internal hy- 
drocephalus was corroborated in all of the 
patients by radiological examination (pneu- 
moventriculography). The blocking lesion 
was localized caudad to the anterior portion 
of the third ventricle, the only exception 
being in Case 7, a neoplasm invading the hy- 
pothalamus. In this case the floor of the 
third ventricle was abnormally resistant to 
perforation and, after an accidential with- 
drawal of the Nelaton catheter, we could not 

get a new perforation. We tried the Torkild- 
sen procedure, but the patient died on the 
first day. Autopsy revealed neoplastic inva- 
sion of the hypothalamus, edema of the 
brain stem, but no signs of postoperative 
surgical complications in the interpeduncular 
cistern. 

Ventriculostomy provided all patients but 
one with actual permanent relief from intra- 
cranial hypertension. Papilledema subsided 
after 2 or 3 weeks. Patient 9, with a "Dan- 
dy-Walker" syndrome, was not helped and 
died with intracranial hypertension. The au- 
topsy confirmed wrong positioning of the 

Fro. 4. Case 4. Autopsy specimen, frontal section 
of brain, Nelaton catheter in place. 
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distal end of the catheter;  it had been placed 
2 cm down into the interpeduncular cistern, 
and the mechanism of drainage was ineffec- 
tual. 

Another patient  (Case 4) died after par-  
tial excision of a cerebellar  neoplasm, as a 
consequence of postoperat ive hematoma.  
This operation was done 16 days after pre- 
ventative ventriculostomy. Autopsy ruled out 
any participation of hypothalamic perfora-  
t!on in the cause of death (Fig. 4) .  

Patient 3 was readmit ted in May, 1967, 
with recurrent e p e n d y m o m a  of the fourth 
ventricle. After  the first operation (partial 
neoplasm excision, July, 1966) ,  she had not 
had any clinical symptoms of intracranial 
hypertension; on readmission her visual 
acuity was preserved and she did not have 
papilledema. 

Successive examinations of the remaining 
12 patients confirmed the permanent  relief 
of intercranial hypertension.  A low-grade 
fever and slight somnolence during the first 
2 or 3 days after ventr iculostomy were ob- 
served in every case. Patient  13 had tran- 
sient postoperative amenorrhea  and galactor- 
rhea. Pregnancy tests were negative and 2 
months later her endocrine condition was 
entirely normal.  

Summary 
We have presented a new technique for 

third ventriculostomy. The puncture of the 
hypothalamus is made  with a blunt ventricu- 
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lar cannula through a coronal trepanation,  
the lateral ventricle, and the foramen of 
Monro, with radiographic control. The needle 
is then replaced by a No. 7 Fr. Nelaton cath- 
eter with many holes in its distal end, recti- 
fied by a metallic stylet; after withdrawal of 
the stylet the Nelaton catheter is left in place. 
The procedure has been used on 15 Izat!ents 
with good results. 
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