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TREATMENT OF COLLOID CYSTS OF THE THIRD
VENTRICLE THROUGH NEUROENDOSCOPIC
Nd:YAG LASER STEREOTAXIS

Fernando Campos Gomes Pinto’, Maria Cristina Chavantes?,
Erich Talamoni Fonoff, Manoel Jacobsen Teixeira'

Abstract — Objective: Colloid cysts (IlIVT CC) are benign neuroepithelial cysts located in the anterior third
ventricle. The authors propose the use of Nd:YAG laser stereotactic neuroendoscopic for guided resection
of the third ventricle colloid cysts. Method: Eleven patients presented third ventricle colloid cysts and were
treated by Nd:YAG laser guided with stereotactic endoscopy (n=7), stereotactic endoscopy (n=3) or stereotactly
guided puncture (n=1). The patients were followed prospectively (average 33 months, range 19—64 months). The
clinical data, neuroimaging findings, hospitalization stay, outcomes and complications of the method were
evaluated. Results: All patients presented headache; six had papilledema, one had gait disturbance and one
had third-nerve palsy. Neuroimaging showed hydrocephalus and a IIVT CC with 14.4-mm mean diameter. After
surgery all patients presented clinical and image improvement. Only two patients presented transient morbidities
that were easily treated: One had diabetes insipidus that lasted for two days and was treated with a single
dose of DDAVP, and another had chemical aseptic meningitis, probably due to the contact of the cyst content
with the CSF. This patient was treated with antibiotics and corticosteroids with complete resolution of the
problem without sequels. The other patients were discharged from the hospital 48 h after surgery. ~ Conclusion:
The stereotactic neuroendoscopy-guided procedure with Nd:YAG laser allowed the complete removal
of the third ventricle colloid cysts, without definitive morbidities, sequels or recurrence of the lesion.
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Tratamento do cisto coléide do terceiro ventriculo por neuroendoscopia estereotatica com laser Nd:YAG

Resumo — Objetivo: Os cistos coldides (CC IIIVT) sao lesdes neuroepiteliais benignas localizadas anteriormente
no terceiro ventriculo. Nés propomos a resseccao neuroendoscépica com o uso do Nd:YAG laser guiada por
estereotaxia. Método: Onze pacientes portadores de cisto coldide do terceiro ventriculo foram tratados
por neuroendoscopia estereotatica com laser Nd:YAG (n=7), neuroendoscopia estereotatica (n=3) ou puncao
estereotatica (n=1) e foram seguidos prospectivamente (média 33 meses, variacao 19-64 meses). Os dados
clinicos, achados de neuroimagem, tempo de hospitalizagao, evolucao e complicagdes referentes a técnica
foram avaliadas. Resultados: Todos pacientes apresentaram cefaléia; seis tiveram papiledema, um apresentou
distdrbio de marcha e um apresentou paresia do terceiro nervo. Os exames de neuroimagem evidenciaram
hidrocefalia e CC llIVT com diametro médio de 14,4 mm. Depois da cirurgia todos os pacientes apresentaram
melhora clinica e de imagem. Apenas dois pacientes apresentaram morbidades transitdrias que foram
facilmente tratadas: um apresentou diabetes insipidus que durou dois dias e foi tratada com uma unica dose
de DDAVP, o outro apresentou meningite quimica asséptica, provavelmente pelo contato do contetdo do
cisto com o liquor. Este paciente recebeu antibiéticos e corticoide com resolugao completa do problema. Os
outros pacientes receberam alta hospitalar apds 48 h.  Conclusdo: A ressecgao neuroendoscopica com o uso
do Nd:YAG laser guiada por estereotaxia possibilitou a remogao completa do cisto coléide sem morbidades
definitivas, sequelas ou recorréncia da leséo.

PALAVRAS-CHAVE: laser, neuroendoscopia, terceiro ventriculo, cisto coldide.
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Colloid cysts are benign unilocular cysts of neuroep-
ithelial origin, consistently located in the anterior third
ventricle'”. They represent 0.2 to 2.0% of all intracranial
tumors®®. Most of the cysts reported in the literature are
symptomatic. The current consensus is that symptomatic
colloid cysts should be treated; however, the treatment of
asymptomatic colloid cysts without ventricular enlarge-
ment remains a controversial issue.

Several therapeutic options have been proposed for
its treatment: non-surgical treatment with control of se-
quential images, shunting of cerebrospinal fluid, stereot-
actic aspiration of its content, microsurgical removal, ste-
reotactic guided endoscopy, neuroendoscopy, stereotac-
tically-guided craniectomy and neuronavigation-assist-
ed endoscopy”™.

Since 1960, CO,, Argon, Nd:YAG and Diode lasers have
been used in neurosurgical procedures’.

We propose the use of stereotactic-guided neuroen-
doscopy for the treatment of third ventricle colloid cysts
and describe its use in eleven cases with Nd:YAG laser.
This technique will be described herein.

METHOD

Eleven Caucasian patients, five males and six females, with
ages ranging from 26 yrs to 61yrs (mean 38 years old), with ob-
structive hydrocephalus due to third ventricle colloid cysts have
been referred to the Hospital das Clinicas, University of Sao Pau-
lo, Brazil, from 1992 to 2007 (period of fifteen years).

All patients presented obstructive hydrocephalus and third-
ventricle colloid cyst at the CT and MRI images. The mean diam-
eter of the lesion ranged from 7 mm to 22 mm (mean 14.4 mm).
One patient with bilateral ventricular shunt presented slit ven-
tricle and a 15-mm third ventricle colloid cyst.

Seven patients were treated with Nd:YAG laser neuroen-
doscopic stereotactly guided, three patients were treated with

Table 1. Treatment protocol.
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neuroendoscopic stereotactly guided, but without Nd:YAG laser
and one patient was treated with stereotactly guided puncture
for colloid cysts removal. The stereotactic frame (Micromar® Di-
adema, Sao Paulo, Brazil) was fixed to the head of the patients
under local anesthesia (2% lidocaine) and a stereotactic recon-
struction of the brain and lesion was performed. The trajectory
was constructed with CT and MRI aiming at the avoidance of the
fornix, intern cerebral vein, septal veins and the center of the le-
sion was used as the target. A right frontal 18-mm trephination
was used and a rigid neuroendoscope with a 30° lens (Chavantes-
Zamorano Neuroendoscopy Storz®or Aesculap®) was attached
to the stereotactic frame and its axis directed to the center of
the lesion. We used in all surgeries, through the neuroendoscope
working channel, a Nd:YAG Laser, CW. (Surgilase®) with a 600-
um diameter silica fiber; contact mode was used in all cases.
Table 1shows the treatment protocol. Table 2 shows the pa-
tients’ age, gender, symptoms and CT/MRI findings at admission,
operative procedures, date of surgery, morbidity, follow-up peri-
od, current clinical status and CT/MRI postoperative images.

RESULTS

All patients presented severe, constant or episodic
headaches as the first symptom,; six had papilledema, one
had gait disturbance and another, diplopia.

A rigid neuroendoscope with a 30° lens and four chan-
nels (Aesculap®) was used and in the first case, the Cha-
vantes-Zamorano neuroendoscope was used to monitor
the intracranial pressure.

The neuroendoscopic approach was preferably car-
ried out through the right lateral ventricle or through the
more enlarged lateral ventricle (Fig 1). After the insertion
of the neuroendoscope into the lateral ventricle, the an-
atomic landmarks such as septal vein, thalamostriate vein,
choroid plexus and the foramen of Monro were identified.
The capsule of the cyst was then identified and coagulat-

1. Diagnosis based on clinical presentation and CT/ MRI with hydrocephalus and colloid cyst in third ventricle.

Neuropsychological examination.
Stereotomographic localization of the lesion.

Local or general anesthesia.

v~ w N

of the lateral ventricle and the foramen of Monro.
Identification of the colloid cyst capsule
Small hole in this capsule with Nd:YAG laser beam.

Aspiration of the content with a cannula.

10. First post-operative day CT.
11. Discharge after 48 hours.

Neuroendoscopy guided by stereotaxis (frontal keyhole approach; right ventricle or the largest one) with 30° lens, identification

Nd:YAG laser to vaporize the capsule with contact/non-contact shots.

12. CT:first post-operative period, 3 months, 6 months; neuropsychological examination and afterward, annual MRI images of the brain.
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Table 2. Patients’ age, gender, symptoms and CT/MRI findings at admission, operative procedures, date of surgery, morbidity, follow-

up period, current clinical status and CT/MRI postoperative images.

Age (yrs) / Symptoms CT/MRI findings Surgical Follow up Current CT/MRI
Patient gender at admission at admission procedure Morbidity (mo) clinical status control
1 32/f Headache Hydrocephalus, Endo+Laser+ Fever 54 Asymptomatic  No lesion, no
and vomiting 12 mm cyst Stereotaxis 1 day hydrocephalus
Local anesthesia
2 35/f Headache, Hydrocephalus, Endo+ Laser+ Headache, 40 Asymptomatic  No lesion, no
vomiting, eye 14 mm cyst Stereotaxis and fever hydrocephalus
sight blurring Local anesthesia 1 day
3 26/f Headache, Slit ventricle, Endo+Stereotaxis No 50 Asymptomatic No lesion,
vomiting, eye sight 15 mm cyst Local anesthesia slit ventricle
blurring, bilateral
ventricular shunt/
slit ventricle
4 39/m Headache, Hydrocephalus, Endo+ Stereotaxis No 64 Asymptomatic No lesion,
vomiting, eye 16 mm cyst General anesthesia Normal
sight blurring ventricles
5 52/m Headache, Hydrocephalus,  Local anesthesia+ No 28 Asymptomatic No lesion,
vomiting, eye 17 mm cyst Stereotaxis Normal
sight blurring ventricles
6 31/m Headache, diplopia  Hydrocephalus, Endo+ Laser+ Chemical 23 Asymptomatic No lesion,
due to left Il 10-mm cyst Stereotaxis meningitis Normal
nerve syndrome General anesthesia ventricles
7 35/f Headache eye Hydrocephalus, Endo+ Laser+ No 23 Asymptomatic No lesion,
sight blurring 17-mm cyst Stereotaxis Normal
General anesthesia ventricles
8 36/f Headache, gait Hydrocephalus, Endo+ Laser+ No 22 Asymptomatic No lesion,
disturbance 17-mm cyst Stereotaxis Normal
General anesthesia ventricles
9 61/m Headache Hydrocephalus,  Endo+ Stereotaxis No 20 Asymptomatic No lesion,
7-mm cyst General anesthesia Normal
ventricles
10 41/m Headache Hydrocephalus, Endo+ Laser+ Transient 20 Asymptomatic No lesion,
11-mm cyst Stereotaxis diabetes Normal
General anesthesia  insipidus ventriclesa
n 40/f Headache, eye Hydrocephalus, Endo+ Laser+ No 19 Asymptomatic No lesion,
sight blurring 22-mm cyst Stereotaxis Normal
General anesthesia ventricles

ed with contact Nd:YAG laser (20 Watts); a thin catheter
was inserted through the working channel of the neuroen-
doscope and used for aspiration of the colloid content of
the cyst. When the cyst became empty, the capsule was
totally ablated by applying a Nd:YAG laser through a con-
tact silica fiber inserted through the working channel of
the neuroendoscope (Fig 2). Extra care was necessary with
the laser application, in order to prevent damage to the
hypothalamus and the fornix. Bleeding points were easily
controlled with the application of contact laser.
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All patients had CT scanning of the brain during the
first 24 hours after surgery. No tumor and resolution of
the preoperative hydrocephalus was observed in the ac-
quired images.

One patient developed transient diabetes insipidus on
the first postoperative day and was treated with a sin-
gle dose of DDAVP. His discharge occurred five days lat-
er, without any symptoms or diabetes insipidus. One pa-
tient had chemical aseptic meningitis, probably due to
the contact of the cyst content with the CSF. This pa-
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Fig 1. Neuroendoscopic trajectory towards of the upper aspect of the
colloid cyst through one frontal burr hole. The stereotactic proce-
dure defines the limits of boundaries of the cyst and its anatomical
relationship with the floor of the third ventricle, foramen of monro,
veins, hipothalamus and fornix. The accuracy and safety of Nd:YAG
laser ressection was increased by the neuroendoscopic view and ste-
reotaxis guiadance.

tient was treated with antibiotics and corticosteroids with
complete resolution of the problem without sequels.

Other patients were discharged from the hospital 48
h after the surgery; including two patients who had fever
once time 24h after procedure.

Follow up

All patients had CT or MRI scanning of the head after
the third, sixth and 12" month of the postoperative pe-
riod. After the sixth month, all the patients underwent
neuropsychological examination, without memory defi-
cit. None of them presented recurrence of the lesion and
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Fig 2. The fiber of silica for Nd:YAG laser (diameter=600 um).

of the hydrocephalus (Fig 3). The patients were followed
prospectively (average 33 months, range 19—64 months).

DISCUSSION

Symptomatic colloid cysts are usually diagnosed in
patients in their 2™ to 5™ decades of life and equally af-
fect both sexes. They can be asymptomatic, or present as
paroxysmal headache with different severity degrees ac-
cording to the position of the head, drop attacks, progres-
sive or fluctuating dementia, clinical-like ‘normal pressure
hydrocephalus’, or sudden death due to obstruction of
the foramen of Monro followed by acute hidrocephalus**.
Non-contrast CT displays colloid cysts as a hypo-, iso-, or
hyperdense, homogeneous and well-delineated round or
ovoid masses. Contrast enhancement is absent or minimal.
They are found incidentally at a rate of 1in 1,000 CT. In
MRI images, they present as homogeneously to heteroge-
neously hypointense or hyperintense masses in Tl and T2
weighted acquisitions. The outstanding characteristic is a
sharply outlined round or ovoid mass in the anterior and
superior third ventricle, near or at the foramen of Monro
regions. Hydrocephalus is observed in most patients*.

The management of colloid cysts remains controver-
sial. Several therapeutic options have been proposed for

50

Fig 3. Patient #8: [A] Pre-operative CT of a 36 years old, female demonstrating hydrocephalus and a 177 mm colloid cyst of the third ventricle; [B]
Pre-operative MRI, Flair, demonstrating hydrocephalus, transependymal edema and a 17 mm colloid cyst of the third ventricle; [C] First post-op-
erative CT scan of the head showing complete removal of the colloid cyst, without evidence of blood in the surgical field, small pneumocepha-
lus and reduction of the ventricles size; [D] Three month post-operative MRI, Flair, no tumor, no hydrocephalus and normal ventricles size.
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asymptomatic and symptomatic patients. Non-surgical
treatment and control image sequence can be the right
attitude in asymptomatic cases, when the colloid cyst is
small and the foramen of Monro is wide and no hydro-
cephalus is present®. Shunting of cerebrospinal fluid, ste-
reotactic aspiration of its content, microsurgical remov-
al, stereotactic-guided endoscopy, neuroendoscopy, ste-
reotactically-guided craniectomy and neuronavigation-
assisted endoscopy have been proposed for symptomat-
ic patients™® ",

Shunting is not recommended because the frequent
problems related with the valves and the surgical proce-
dures in the bilateral obstruction of the foramen of Mon-
ro requires bilateral ventricular shunting and it is not a cu-
rative treatment®’,

Open surgical excision of the colloid cyst was first suc-
cessfully carried out by Walter Dandy in 1921. Microsurgi-
cal procedures are considered the gold standard for total
removal by some authors®. The transcortical approach,
the transcallosal approach and the infratentorial-suprac-
erebellar approach are the conventional techniques pro-
posed for their removal”.

In 1975, Gutierrez-Lara et al first performed the free-
hand puncturing of a colloid cyst and stereotactic aspira-
tion was reported by Bosch in 1978. Stereotactically-guid-
ed aspiration should be performed in exceptional cases,
because they often fail when the cyst content is hard*” ™™,
The success of aspiration is around 52%°, and it is less ef-
fective than the open microsurgical or endoscopic pro-
cedures and the recurrence rate is high (62%)*"">". This
means that it can be indicated in patients with severe ac-
companying diseases’.

In 1983, Pawer et al.*"” reported the first successful en-
doscopy aspiration of a third ventricle colloid cyst and af-
ter that, other authors replaced the open surgical proce-
dures by endoscopy*™". The endoscopic removal is con-
sidered the therapy of choice, due to the satisfactory out-
come>**", minimal rate of complications, short hospital-
ization time ', earlier return to the work and the reduced
costs**™"", Several endoscopic equipments have been
described, but in general, the rigid endoscope is highly
recommended and the most frequently used one**”81¢2°%,
Neuronavigation-assisted endoscopy has shown to be an
accurate and safe method**?* %,

The authors’ intention is to reduce the invasiveness
of intracranial procedures, while preventing brain tissue
trauma in order to decrease the risk of neurological and
mental deficits. The intracranial endoscopy proved to be
a minimally-invasive technique that provides rapid access
to the target via a small burr hole without the need for
brain retraction, in contrast to craniotomy and microsur-
gical brain splitting and dissection that often causes inju-
ries to the nervous tissues.

1086

Arq Neuropsiquiatr 2009;67(4)

The endoscopic view may provide valuable addition-
al information about the individual anatomy, which is not
possible with the microscope; additionally, the aid of spe-
cial instruments and bipolar diathermy, even highly vas-
cularized lesions may be treated.

Laser is another interesting tool, useful for dissection
or coagulation in many surgical procedures. It may also al-
low the resection of cyst capsule without causing bleed-
ing or damage to the fornix, hypothalamus or the deep
brain structures. The Nd:YAG laser has a 1064 nm wave
length and it can penetrate 2.0 mm and 4.8 mm in the
tissue when employed in the contact and non-contact
modes, respectively. A 30° neuroendoscopy lens may pro-
vide a contralateral view of the capsule inside the third
ventricle, enabling the use of the laser with direct visu-
alization of all treated structures. The stereotactic meth-
od increases the safety of the laser application; consid-
ering the known limits of the lesion, the laser applica-
tion to undesired structures can be prevented. In 1989, Ab-
ernathey et al. combined conventional and stereotactic
techniques and achieved the total removal of the colloid
cysts in twelve patients. They used bipolar cautery or de-
focused laser power to promote hemostasis. No mortal-
ity and minimal morbidity have been associated with the
procedures and there was no evidence of recurrence in an
average follow-up period of 19 months'. In 1992, Merienne
et al. reported on four intraventricular lesions (two col-
loid cysts of the third ventricle, one arachnoidal cyst and
one intraventricular meningioma) surgically treated by en-
doscopic laser-therapy in stereotactic conditions. The la-
ser beam (Nd:YAG) was used as a surgical knife on cystic
lesions and also to vaporize the meningioma.

The stereotactic-guided neuroendoscopy and Nd:YAG
techniques were used in seven of our eleven cases of col-
loid cysts and it ensured the safety of the use of laser
inside the ventricles. The contact laser was very effec-
tive for hemostasis and the contact / non-contact la-
ser were very useful to vaporize the empty cyst capsule.
The total removal of the colloid cysts was possible with-
out mortality or any evidence of recurrence in an aver-
age follow-up period of 33 months. The complications
reported were such as intraoperative hemorrhage, mem-
ory deficit, mutism, third cranial nerve palsy, ventriculi-
tis, seizures, venous infarction, fornix and thalamus con-
tusion, transient or permanent hemiparesis and subdural
fluid accumulation®**®*? |n our series, only two patients
presented transient morbidities that were easily treated:
one had Diabetes insipidus that lasted for two days and
was treated with a single dose of DDAVP, and another had
chemical aseptic meningitis, probably due to the contact
of the cyst content with the CSF. This patient was treated
with antibiotics and corticosteroids with complete reso-
lution of the problem without sequels.
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In conclusion, neuroendoscopic stereotactic-guided
resection of the third ventricle colloid cysts is a very ac-
curate, simple, safe and efficient treatment method. The
Nd:YAG laser allowed total removal of the capsule with-
out bleeding or neural damage.

Nd:YAG laser technology should be incorporated in
the repertoire of the surgical instruments usually used in
minimally-invasive surgery. It can be coupled to an endo-
scope that allows direct intraoperative visualization and
monitoring the precise effects of the surgical maneuvers
and its action is perfectly controllable, especially in areas
where surgical traumatism must be avoided, such as the
region of the fornices and the hypothalamus.
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