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Abstract

Introduction: Colloid cyst of the third ventricle is a rare intracranial benign tumor. Traditionally, treatment is carried 
out by transcallosal or transcortical transventricular approach. Currently, the endoscopic treatment of these lesions is 
increasingly used. We reported our preliminary experience about three cases of colloid cysts treated by neuroendoscopy.

Methods and Patients: We conducted a retrospective study on the analysis of medical records of three patients with 
colloid cyst who had been operated endoscopically in our department. We used a rigid neuroendoscope of 2.7 mm in 
diameter, with an optical 30°. Coagulation of the wall, followed by a puncture aspiration of cystic contents and partial 
resection of its wall were performed during the surgery. The mean follow-up time was two years. 

Results: Patients were 35, 47, and 53 years old. They were male. The dominant clinical symptom was headaches with 
consciousness disorder. Brain MRI allowed the diagnosis in all cases. The mean operation time was 100 minutes. A case 
of intraoperative hemorrhage was observed, necessitating the installation of an EDV. The outcome was favorable in two 
patients, and after surgery we observed one case of meningitis treated. One case of transient amnesia and one death were 
reported.

Conclusion: Preliminary results of endoscopic treatment of colloid cysts were encouraging. It is a promising technique 
in our department. However, more investigation is necessary.
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Introduction
Colloid cyst of the third ventricle is found in 0.5-1% of 
intracranial tumors (1-3), and in 15-20% of intra-ventricular 
lesions (4). These are slow-growing benign lesions of 
endodermal origin. They are usually located on the roof of the 
third ventricle, near the interventricular foramen, that can lead to 
obstruction. Thus, they are responsible for an acute obstructive 
hydrocephalus. In fact, the disease can lead to a sudden death 
(5,2,6) or be diagnosed accidentally on imaging. Traditionally, 
surgical treatment of cyst by direct approach was performed by 
transcallosal or transcortical-transventricular approach (7,8,1). 
Also, CSF shunts with a ventriculo-peritoneal shunt valve have 
been placed as an alternative to the direct approach of the cyst in 
some centers for a long time (9). To reduce the risk of morbidity 
and mortality related to microsurgery and bypass valves, 
less invasive techniques have been developed over the years, 
including the simple puncture, stereotactic aspiration, and in 
the recent past years, cyst endoscopic aspiration. Today, many 
neurosurgical practices have developed resection of colloid 
cysts endoscopically, whether assisted by a guidance system 
or not (1,10,11). In our department, neuro-endoscopy is a new 
technique, introduced since 2010, its indications have long been 
limited to ventriculocisternostomy ways in the management of 
hydrocephalus (12). Over the years, they have been expanded 
including biopsy and excision of intraventricular tumors. We 
reported our early experience with the endoscopic treatment of 

colloid cysts of three cases.

Methods and Materials/Patients
We conducted a retrospective study from January 2012 to 
December 2014 in which the medical records of patients 
with a colloid cyst operated at the Neurosurgical Clinic Fann 
endoscopically were analyzed. We used endoscopy type Karl 
Storz kit with a neuroendoscope with a 2.7 mm diameter, rigid 
optic 30 °, monopolar coagulation catheter, a biopsy forceps, an 
aspiration micro-catheter and micro scissors.

Surgical Technique
All patients were operated in the same manner and by the same 
surgeon. Under general anesthesia, they were put in the supine 
position. Their head were raised to about 30 ° and fixed on a 
headrest machine with the tape. Cefuroxime-based prophylactic 
antibiotic was prescribed in induction time and continued for 48 
hours postoperativel. After vertical cutaneous incision of about 
three cm, a trepan hole was made two cm anterior to the coronal 
suture and 12 cm to nasal bridge or root and 2.5 cm to midline. 
After ventricular catheterization, the neuroendoscope connected 
to the camera with cold light source was introduced into the 
lateral ventricle. The irrigation system was set up immediately. 
Intraventricular anatomical route was visualized through which 
we progressed ahead of choroid plexus to foramen of Monro. 
At this stage, the cyst obstructing foramen of Monro was 
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Figure 1. MRI of Patient 1. MRI Showing a Colloid Cyst Isointense Flair 
(A), Hypointense T2 (B) and with Biventricular Hydrocephalus Active 

Engagement and Amygdala.

Figure 2. MRI Showing a Colloid Cyst of 20 mm x 20 mm, Iso               
Signal T1 (A) and Hypersignal Flair Signal (B, C) with Hydrocephalus              

Biventricular

identified. The cyst wall was carefully cauterized, allowing 
retraction. The small arterioles that irrigated the cyst were 
also coagulated in order to limit bleeding during resection 
of the cyst. Once the coagulation of the wall was made, we 
conducted a puncture of the cyst which allowed decreasing 
its volume as well as the intra-cystic pressure to facilitate its 
removal from the other parts, and assess the viscosity of its 
contents. We proceeded subsequently to an opening of the 
cyst wall with micro-scissors and the resection was carried 
out gradually by fragmentation using micro-scissors and 
grasping forceps. Residues of the capsule were coagulated. 
The irrigation with Ringer solution continued throughout the 
procedure to avoid contamination of ventricular cavities by 
the contents of the cyst. The endoscope was withdrawn after 
verifying haemostasis and a trepan hole was occluded by 
putting a piece of surgicel.

OUR COMMENTS
Observation 1
The patient aged 47 with no particular history, was admitted 
on August 8, 2012 due to chronic intermittent headaches and 
positional gaits, lasting for 20 months along with gradual 
progression and brief loss of consciousness. The physical 
examination showed normal condition. Brain MRI has 
revealed an oval lesion in hyper signal T1 and hypo signal 
T2 with thin walls, located on the supero-anterior part of the 
third ventricle in contact with the inter ventricular foramina. 
It was measured to be 15 mm in the transverse axis, 16 mm in 
anteroposterior and 13 mm in height, suggesting a colloid cyst, 
with an active biventricular hydrocephalus and engagement of 
cerebellum amygdala (Figure 1). In the emergency surgery, 
the cyst content was yellowish and gelatinous. The duration 
of surgery was 100 minutes. Due to continued headaches, 
cerebral MRI was performed on the second postoperative day, 
showing cystic residue of 10 mm × 10 mm × 8 mm. Thus, the 
second surgery was performed 14 days after the first surgery. 
The postoperative recovery course was desirable and the 
patient’s symptoms disappeared. However, the patient had a 
transient amnesia, and was discharged on the second day after 
the second surgery.

Observation 2
The second case, aged 35, was admitted to the ward on 
November 10, 2012 showing severe intracranial hypertension 
involving acute intense headache, vomiting, decreased 
bilateral visual acuity and cognitive disorder. All signs were 
manifested for three days in a context of repeated seizure 
crisis in a patient with seizure history for 20 years. In the 
examination, the patient showed sleepiness with a GCS 

of 13/15 (E4V3M6), decreased bilateral visual acuity with 
bilateral papilledema on fundus. Brain MRI revealed a colloid 
cyst of third ventricle with a dimension of 20mm x 20mm 
hyper signal in T2 and flair and discreetly T1 hyper signal not 
enhanced by gadolinium, responsible for an active biventricular 
hydrocephalus (Figure 2). The surgery was performed urgently 
after admission. The content of the cyst was gelatinous. After 
unblocking the foramen of Monro, a ventriculocisternostmy 
was also performed. The duration of surgery was 80 minutes. 
The recovery was remarkable and symptoms were disappeared 
completely one day postoperatively. On the next day, the patient 
developed hyperthermia at 39° C after which CSF analysis 
showed aseptic meningitis. Therefore, he received ceftriaxone. 
The outcome was favorable and the patient was discharged on 
the 13th day postoperatively. He was regularly monitored as 
outpatients and his condition was good.

Observation 3
The patient, aged 53, with no particular disease, was admitted 
to the Neurosurgery ward on March 1, 2013 for progressive 
impairment of consciousness along with motor weakness in 
right hémicorporel lasting for three weeks. On admission 
day, the patient had a GCS=6 (E2V1M3) with a cortical type 
of right pyramidal syndrome. Brain MRI showed a rounded 
mass in the third ventricle measuring 15mm x 13mm x 16mm, 
in hypersignal T1 that was not enhanced after gadolinium 
injection and was isosignal in T2. This mass was very close 
to pericallosal arteries, compressing the foramen of Monro and 
became the origin of active biventricular hydrocephalus (Figure 
3). The operation was performed immediately. The content of 
the cyst was viscous and yellowish. During the procedure, the 
patient had a moderate intraventricular hemorrhage and had 
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Figure 3. MRI Showing a Colloid Cyst Hyperintense on T1 (A) and 
Flair (B), Iso Signal in T2 (C) Measuring 13x15x13mm with a Active           

Biventricular Hydrocephalus 

Figure 4. CT Brain Control: Cystic Residue and Intraventricular       
Hemorrhage 

Clinical Data
The clinical manifestations of colloid cysts are nonspecific. 
However, the positional paroxysmal headache is the most 
common symptom and is rather specific (1-3.18). It is due 
to variation of the interventricular foramina obstruction by 
the cyst by a valve mechanism (15). Commonly, the disease 
is manifested as intracranial hypertension due to an acute 
obstructive hydrocephalus. Two patients showed intracranial 
hypertension with severe disturbance of consciousness 
(Glasgow score 6/15). Other clinical signs were visual 
disturbances, decreased visual acuity, optic disc swelling, 
nausea, vomiting, dizziness, motor deficits and seizures. 
The risk of sudden death occurred as a complication of 
colloid cysts requiring surgical management of symptomatic 
cases and regular monitoring of cysts with a few symptoms 
or cases of accidental diagnosis. The other complication 
of colloid cyst is the intracystic hemorrhage. This is an 
extremely rare complication, which achieves an apoplexy of 
the cyst and abruptly increases the volume of the cyst and 
accounts for a rapid severe intracranial pressure (6,20). 

Paraclinical Data
Neuroimaging including CT scan and MRI facilitates 
diagnosis. Usually there is a round lesion density or 
variable signal (3,18) associated with the viscosity and 
the concentration of cholesterol in cysts of varying sizes, 
sitting in the anterior superior part of the V3 that can be 
accompanied by hydrocephalus or not. The viscosity of the 
cyst can be analyzed initially preoperatively using proper 
imaging, it is known as predictive main factor in difficulty 
of endoscopic aspiration of the cyst (3,21). The hyperdense 
cyst is correlated with hyperviscosity (21). Thus, Carl El 
Khoury et al in their study noted that 89% of hyperdense 
cysts on CT had difficulty in aspiration, while 31% of 
hypodense cysts underwent easy aspiration (3). The more 
the cyst became hyperdense, the more its aspiration was 
difficult. Carl El Khoury et al in the same study showed that 
there was no correlation between the cyst signal to the brain 
MRI T1-weighted images and resection of the cyst difficulty. 
Conversely, if the cyst had a weak signal in T2-weighted 
sequence, resection of the cyst was difficult. Therefore, the 
lesions with a low signal on T2 will have difficult aspiration, 
reflecting a hyperviscosity of cystic content (3). All patients 
were diagnosed with a brain MRI. The lesion was hypersignal 
in T1 in all three patients, conversely, it was hyposignal 
in T2 in two patients, and it was observed that the lesion 
was hypersignal in T2 in one patient. Aspiration difficulty 
had not much difference in the cases. The limitation of 
small sample did not allow us to conclude the existence of 
a correlation between the perioperative signal of cyst and 
operation difficulty. The size of the cyst is variable up to five 
cm in diameter (3,16,18,22,23). In our study, the size of the 
cyst ranged from 13 mm to 20 mm at diagnosis time and was 
associated with a biventricular active hydrocephalus due 
to inter-ventricular obstructive foramen in all three cases. 
Meanwhile, the researchers have shown that the size of the 
cyst influenced very little on the quality of its resection, 
the easy removal of large cysts is related to the viscosity 
of the contents rather its size (2,3). Good aspiration of the 
cystic contents initially facilitates secondary resection of the 
capsule.

been initially managed by abundant irrigation with Ringer's 
lactate solution until ventricular cavities become clear. The 
duration of surgery was 120 minutes. A gradual improvement 
in the patient’s consciousness with a GCS=10 was observed. A 
control cerebral scan showed a cystic residue associated with 
intra ventricular hemorrhage (Figure 4). An external ventricular 
derivation (EVD) was placed on sixth day postoperatively, 
and neurological condition remained constant. The patient 
secondarily developed nosocomial bronchopneumopathy and a 
urinary infection caused by Acinetobacter. The patient died on 
42nd day postoperatively due to septic shock in ICU.

Discussion

Epidemiological  Data
Colloid cyst described by Wallman for the first time in 1858, 
are rare tumors (13). Diagnosis is often made between the 
third and fifth decade of life (14-16). The disease is observed 
in men (17). Indeed, the patients were aged 35, 47, and 53 
years and all were male. Pediatric cases are less frequent (20). 
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Therapeutic Aspects
The traditional treatment of colloid cysts has long been 
made by either transcallosal interhemispheric approach or 
transcortical transventricular one with or without a shunt 
in CSF. Before the introduction of the microscopic surgery, 
the postoperative mortality rate in these lesions ranged 
from 5.5% to 35%. From the advent of microsurgery and 
endoscopic surgery, the mortality rate significantly reduced 
to less than 2% (9). Micro-invasive techniques including 
endoscopic surgery are increasingly used for the treatment 
of colloid cysts. Although some studies have shown the 
limits of the endoscope, including the quality of excision of 
the cyst, the major interest remains the reduction of the time 
and cost of the surgery (10,11) and mini-invasiveness (16) . 
In our study, the mean surgical time was 100 minutes with 
the extremes of 80-120 minutes. Our results were similar to 
those of Sribnick that found a mean of 82 minutes with the 
extremes of 43-212 minutes (14). The average mean duration 
of intervention was longer in the cohort of Wilson study 
(180.4 min), probably because of the technique developed by 
his team using a double instrumentation in order to achieve 
the fullest possible resection (22). The use of this technique 
allowed them to achieve a complete resection in 82% of cases. 
The duration of the intervention was generally reduced with 
the endoscopic technique unlike microsurgical resection 
(2,16). However, some factors may lengthen the endoscopic 
intervention, especially, the lack of experience in surgeon, 
the occurrence of intraoperative complications such as intra 
ventricular hemorrhage, requiring prolonged irrigation with a 
saline Ringer, hyperviscosity of cyst requiring a much longer 
aspiration. Decq reported in his stud that a case of endoscopic 
aspiration of the cyst required four hours of intervention on 
hyperviscosity of the cyst (23).
In our study, the surgical technique consisted of a coagulation 
of the cyst wall, followed by a content puncture aspiration 
and removal of the capsule by fragmentation using micro-
scissors and grasping forceps that facilitated detachment 
of the capsule by small movements of traction and torsion 
exerted on the capsule. Ibanaz-Botella et al. described the 
same technique and devised into four steps: coagulation, 
suction opening, separation and fragmentation (19). The 
choice of the first side is guided by the asymmetry of the 
ventricles, the lateralization of the cyst to a hole of Monro. 
All patients were discussed on the right side with the input 
site, point Kocher, because they all had a biventricular 
hydrocephalus. On the other hand, other researchers used a 
first anterolateral, located 7-8 cm behind the nasion and 5-7 
cm from the midline. This allows a better first anterolateral 
approach angle of the attachment point of the colloid cyst 
V3 roof level, thus making easier dissection and thereby the 
complete excision of the cyst (2,14,22).
Several approaches were proposed to endoscopic resection 
of the cyst. Among them, the transventricular transforaminal 
approach is mostly used and it is the one we used in our study. 
The cyst was dealt with through the foramen of Monro. In 
the transventricular-transchoroidal approach, choroidal 
fissure is opened to access the V3. It is indicated for the case 
where the cyst is not sufficiently visible within the lateral 
ventricle with a small foramen of Monro. It is rarely described 
in the literature (19). During the surgery, some teams also 
performed the treatment of hydrocephalus depended on the 
case, by performing a ventriculostomy (VCS), a septostomy, 
a ventriculoperitoneal shunt or external ventricular shunt 
(2,18). In our study, we performed a preventive VCS after 

excision of the cyst in one patient because its ventricles were 
very dilated with a significant trans-ependymal resorption. 
Ibanez in his study performed a VCS after resection of the 
cyst in two patients suspected of obstruction of the Sylvius 
aqueduct by a clot and conducted prophylactic septostomy 
in 11 patients who had univentricular hydrocephalus. The 
question about a VCS or additional septostomy resection of 
colloid cyst remains answerless. We believe that additional 
procedure as possible contribute to the rapid improvement of 
the clinical condition of the patient even though the excision of 
the cyst is contributing to the management of hydrocephalus. 
We observed a significant improvement of symptoms in our 
patient after 10 hours of surgery. This measure would also 
be beneficial in cases of partial resection, thereby preventing 
long-term cases of sudden death. External shunts are 
recommended in case of uncontrolled intraoperative bleeding 
or in the event of contamination of the ventricles by the debris 
and the contents to prevent cystic aseptic meningitis and 
obstruction of the ventricular cavities (1,2).
The incidents during surgery are mainly intraoperative 
bleeding when conducting the excision of the cyst (19). 
This happened in the case three in our study. We conducted 
an extensive irrigation intraoperatively and an external 
ventricular shunt was put away after performing a control CT 
scan which showed an intra ventricular hemorrhage.
It would be advisable to perform coagulation of all arterioles 
supplying the cyst and its wall completely cauterized before 
making any attempt to puncture or excision. In some cases, 
the coagulation of the anterior septal vein was necessary 
without clinical complication (19). Mild bleeding is generally 
controlled by simply prolonged irrigation.
The quality of the resection can be judged by the neurosurgeon 
in situ and completed by postoperative control imaging. 
In all cases, the intraoperative resection was considered 
partial, and foramen of Monro permeability was realized 
as satisfactory, and a brain control scanner was performed 
in patient three after slow improvement of his state of 
consciousness postoperatively, and the patient two showed 
headache persistence by brain MRI scan. In both cases, these 
examinations have shown the existence of a residual cyst 
justifying further surgery only in the patient two. Conversely, 
the patient one has not received a control imaging because 
of financial problems. Nevertheless, the clinical condition 
had much improved postoperatively. Endoscopic resection 
of colloid cyst was generally associated with a high rate 
cystic residue, and therefore a higher risk of recurrence 
compared to the microsurgical technique (16,10,24). Decq 
and Abdou reported an incomplete excision rate of 23% and 
20%, respectively (10,23). Horn et al. observed higher levels, 
48% (1). However, some have reported rates of complete 
or subtotal resection as 95.8- 100% (19,24). The rate of 
complete resection is comparable to that found in a meta-
analysis study involving microsurgical techniques, where 
the rate of complete resection was 96.8% (17). Endoscopic 
resection rates would be even better when it is coupled to 
the stereotaxy or neuronavigation (2). The quality of the 
endoscopic resection of cysts is variable from one study to 
another. In fact, it has improved significantly in recent years, 
because the learning courses have already been held in some 
neurosurgical institutions, and also due to the improvement 
of neuroendoscopes and instruments (19).
The reoperation rate was also a function of the surgical 
technique. It was 0.38% and 3% for microsurgical and 
endoscopic techniques, respectively (22). One patient was 
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re-operated due to the lack of clinical improvement after 
the first intervention and confirming the persistence of the 
cyst through control MRI. Boogarts reported a re-operation 
rate of 9.4% in his study (11), and Horn re-operated only two 
patients out of nine cases with residual cyst in his study (1). 
Despite a high rate of residual cyst observed, necessary re-
operation rate remains low.
The postoperative complications in our study were as follows: 
one case of intra ventricular hemorrhage, meningitis, and one 
case of memory disorders. These were the most frequently 
encountered complications in the endoscopic treatment 
of colloid cysts. The complication rate among patients 
undergoing endoscopy was generally lower than that in 
patients operated by microsurgery, with 10.5% against 
16.3%, respectively. This was an advantage in the choice 
of endoscopic surgery. However, there was a higher rate of 
intra ventricular hemorrhage with the endoscopy (2.8%), 
so that Sheikh suggested that it may require an external 
ventricular shunt. According to the comparative study, there 
was not a statistically significant difference between the two 
patient groups. Complication rate in patients undergoing 
microsurgery and endoscopy was 1.4% and 0.6%, respectively 
(17). One advantage of neuroendoscopy was to reduce the 
length of hospitalization (16). In our study, it was 13 and 17 
days for the case two and one, respectively. This difference 
was related to complications that occurred in these patients. 
However, two days after the second surgery, the case one 
was able to leave the hospital. The overall recurrence rate 
in endoscopic surgery varies 5-10% (16). The time to onset 
of recurrence has not yet been well defined, because it can 
be early or late. Some report a period of 10-15 years after 
surgery (2).
Due to a sudden death risk, a long-term radiological monitoring 
was necessary, not only to asymptomatic patients but also for 
patients whose excision was partial. This monitoring failed 
in our two survivor patients. Because of financial problems, 
they were not able to achieve MRI remote intervention, and 
because they lived in a neighboring country, we contacted 
them by phone. Ruth E and Coll recommended performing 
a brain MRI in the first month of the first, fifth and tenth 
year (2). Horn proposed to conduct MRI once in every three 
months after surgery, if the lesion was stable for four years, 
an MRI may be performed in sixth and 12 month and once in 
every two years (2).

Conclusion
The endoscopic treatment of colloid cysts is becoming 
widespread in neurosurgical practice because it is a reliable 
technique that offers many advantages (reduced surgery 
time, shorter hospital stay and also reduction in morbidity 
and mortality compared to microsurgery). In our practice, 
it is an up-to-date approach, and preliminary results are 
encouraging, thus, it is a promising technique for the treatment 
of colloid cysts in our department. However, education 
would be necessary, which remains an important factor in 
improving the quality of the endoscopic removal of cysts. 
The technique is associated with a significant recurrence rate, 
which may sometimes require re-interventions. Our greatest 
difficulty was the lack of long-term radiological monitoring 
of these patients, because the risk of sudden death should 
always be considered and long-term monitoring of patients 
recommended.
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