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 ABSTRACT 

 

Article information 

 

Background: Colloid cyst of the third ventricle is not uncommon. The 

complete excision is crucial to relieve symptoms and prevent associated 

completions. Previously open excision was the role. However, the 

endoscopic approaches gained wide acceptance. 

The aim of the work: The study aimed to assess the outcome of endoscopic 

excision of the third ventricular colloid cyst by symptoms resolution, 

excision extent and complications rate. 

Patients and Methods: This is a retrospective study that covered the duration 

from February 2018 to February 2021. It included 20 subjects with a third 

ventricular colloid cyst, who managed by an endoscopic excision. Files 

were reviewed for preoperative evaluation [history, clinical neurological 

and ophthalmological examination] and radiological investigations to 

identify the cyst size, site, density and enhancement and the size of the third 

ventricle. Postoperatively, all patients were evaluated by general and 

neurological clinical examination, follow up imaging study immediately 

[second postoperative day], at 3 and 6 postoperative months. All 

complications and recurrence rate were documented, and results were 

graded on Barrow Neurological Institute scale. 

Results: Males represented 60.0%; the mean age was 37.5±11.3 years. All had 

headache, 80.0% had blurred vision, and papilledema was recognized 

among 90.0%. The average size of the cyst was 17.4±2.66 mm. The total 

cyst removal was achieved for 85.0% and partial removal for 15.0%. 

Postoperative infections were developed in 20.0%. Three patients [15%] 

had temporary amnesia and one patient [5%] had intraventricular 

hemorrhage. All symptoms were resolved after surgery, except for three 

patients. Two of them [10%] had mild visual disturbance and one had 

amnesia. The recurrence of the cyst was detected in 2 patients [10%]. 

Conclusion: Endoscopic colloid cyst excision is an effective, safe and reliable 

technique with established learning curve.   
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INTRODUCTION 

Colloid cysts [CCs] are defined as benign unilocular 

cysts originating from the neuroepithelium. It is 

consistently located in the anterior third ventricle. It 

represents 0.2 to 2.0% of all intracranial tumors 
[1, 2]

. 

Symptomatic cysts are usually reported in the patient’s 

second to fifth decades of life and both genders are 

equally affected. Clinically, it could be asymptomatic, or 

presented with paroxysmal headache of different 

severity. Other presentations included drop attacks, 

dementia of progressive or fluctuating nature, 

hydrocephalus or sudden death due to obstruction of the 

foramen of Monro followed by acute hydrocephalus 
[3, 4]

.  

Non-contrast computed tomography [CT] displays 

colloid cysts as a hypo-, iso-, or hyperdense, homo-

geneous and well-demarcated round or ovoid mass. The 

contrast enhancement is minimal or absent. They are 

discovered accidentally at a rate of 1 in 1,000 CT. By 

magnetic resonance imaging [MRI], CCs present as 

homogeneous to heterogeneous hypointense or hyper-

intense mass in T1 and T2 weighted sections. The 

outstanding characteristic is a sharply outlined round or 

ovoid mass in the anterior and superior third ventricle, 

besides or at the foramen of Monro. Hydrocephalus is 

reported as an association in most cases 
[1]

.  

Neuroimaging by CT and MRI simplifies and 

confirms the clinical diagnosis. Usually there is a round 

or ovoid lesion, with different densities or variable 

signals. These are different according to the viscosity 

and the concentration of cholesterol in cysts. The 

viscosity of the cyst can be initially analyzed using 

proper preoperative imaging, as it is well-defined as a 

predictive factor for difficult endoscopic cyst aspiration. 

The hyperdense cyst is correlated with hyperviscosity 
[5, 

6]
.   

El Khoury et al. 
[7]

 noted that 89% of hyperdense 

cysts had difficulty in aspiration, while 31% of 

hypodense cysts had easy aspiration; the more the 

hyperdensity, the more difficulty of its aspiration. In the 

same study, there was no correlation between the cyst 

MRI signals and the difficulty of cyst resection. Several 

therapeutic options have been developed for its 

treatment: non-surgical treatment with control of se-

quential images, shunting of cerebrospinal fluid [CSF], 

stereotactic aspiration of its content, microsurgical 

removal, stereotactic guided endoscopy, neuro-

endoscopy, stereotactically-guided and neuronavigation-

assisted endoscopy 
[8, 9]

. 

Shunting is not recommended due to frequent 

complications related to valves and the surgical 

techniques in the bilateral obstruction of the foramen of 

Monro. It requires bilateral shunting and it is not a cu-

rative option. Open surgical excision of the colloid cyst 

was first successfully carried out by Walter Dandy in 

1921. Methods were developed over time and 

microsurgical techniques become the gold standard for 

total removal by many authors 
[5, 10]

.  

The transcortical, the transcallosal and the 

infratentorial-supracerebellar approaches are the 

traditional techniques proposed for their removal 
[11]

. 

Several endoscopic approaches were proposed to cyst 

resection. Among them, the transventricular 

transforaminal technique is the mostly used. The cyst 

was excised through the foramen of Monro. In the 

transventricular-trans-choroidal approach, choroidal 

fissure is opened to access the third ventricle. It is 

indicated for the sufficiently invisible cysts within the 

lateral ventricle through a small foramen of Monro 
[12]

. 

As part of the endoscopic procedure, the selection of 

an entry point is of crucial importance. The 

determination of the entry point and trajectory 

determines the suitable endoscope approach. 

Recognizing a good entry point and trajectory facilitates 

the procedure, and helps the avoidance of jeopardizing 

the key anatomical structures [e.g., the caudate nucleus, 

deep cerebral veins, and the fornices]. Intraoperative 

fornix trauma could result from pressure on this structure 

or swinging the scope laterally or anteroposteriorly, 

during the access to or removal of the lesion. The effect 

of this damage on memory ranged from imperceptible to 

disabling. These complications can be reduced by proper 

selectin of optimal entry point that traverses the Monro 

foramen without the need to swing the endoscope back 

and forth or from side to side 
[13]

. 

Gross-total resection [GTR] can also be achieved by 

careful selection of an optimal trajectory. However, the 

trajectory selection to the colloid cyst differs greatly in 

the previous literature. The risk of traumatizing 

important anatomical structures around the pathway and 

the chance of leaving residual cyst can be minimized by 

proper definition of the ideal entry point and trajectory 

from a technical perspective. The reported complications 

after colloid cyst resection were intraoperative 

hemorrhage, memory deficit, mutism, third cranial nerve 

palsy, ventriculitis, seizures, venous infarction, fornix 

and thalamus contusion, transient or permanent 

hemiparesis and subdural fluid accumulation 
[14, 15]

.  

THE AIM OF THE WORK 

The current work aimed to assess the outcome of 

endoscopic excision of the third ventricular colloid cyst 

through resolution of symptoms [if present], extent of 

excision and rate of complications. 

PATIENTS AND METHODS 

This is a retrospective study, carried out at the 

Department of Neurosurgery, Faculty of Medicine, Al-

Azhar University [Damietta]. It covered the duration 

from February 2018 to February 2021. It included 20 

subjects with a third ventricular colloid cyst, who 

managed by an endoscopic excision. 

We included all patients of any age, either 

symptomatic or asymptomatic, with or without 
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ventriculomegaly; had extra-ventricular drain [EVD], 

ventriculoperitoneal shunt [VPS] or not.  The exclusion 

criteria were recurrent third ventricular colloid cyst, 

superior growth of colloid cysts beyond the level of the 

roof of the third ventricle and are insinuated between the 

leaflets of the septum pellucidum. Finally, patients with 

files containing insufficient data were excluded.   

Files were reviewed for preoperative evaluation, 

which included clinical assessment by history taking and 

physical [general and neurological] examination. In 

addition, all underwent ophthalmological examination 

[fundus visual acuity and visual field assessment]. The 

radiological investigations comprised pre-and post-

contrast CT brain and MRI of the brain to identify the 

cyst size, site, density and enhancement and the 

ventricular size. Finally, results of routine pre-operative 

laboratory assessment [e.g., CBC, INR, serum create, 

kidney and liver function] were checked and included.  

Surgical technique 

All surgeries were completed under general 

anesthesia, the patient was positioned in the supine 

position with head elevation 10 to 30 degree on a head 

rest. The trajectory was built with CT and MRI aiming to 

avoid the fornix, internal cerebral vein, and septal veins. 

The target is the center of the lesion. The technique was 

carried out through the right lateral ventricle or through 

the more enlarged lateral ventricle. We used a rigid 

neuroendoscope 4 mm diameter, 30 cm in length [Karl 

Storz, Tuttlingen, Germany]. The endoscope was 

connected to a cable, which was connected to a light 

source. Digital high definition [HD] video camera 

connected to high-resolution monitor and a digital 

recording system was connected to the camera system 

for video documentation [Figure 1]. The surgical 

instruments were straight instruments as they can be 

inserted close to the endoscope along its axis. 

The incision was 3 cm long, longitudinal and parallel 

to the midline. This was followed by trephine operation. 

The dura and underlying pia were coagulated with 

monopolar cautery and perforated. The ventricular 

perforation and neuroendoscope was inserted into the 

lateral ventricle. The anatomical landmarks [e.g., septal 

vein, thalamostriate vein, choroid plexus and the 

foramen of Monro] were recognized. The cyst capsule 

was recognized and coagulated. A thin catheter was 

inserted through the neuroendoscope working channel 

for aspiration of the cyst colloid content, followed by 

cyst excision. Finally, hemostasis and closure of the 

wound was done after insertion of the surgical or gel 

foam. 

 

A 

 

B 

 

C 

Figure [1]: Endoscopic equipment [A] 4-mm neuroendoscope [B] High-definition digital camera [C] Camera unit, 

Xenon light source. 
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Table [1]: Extent of resection of colloid cyst according to BNI scale 
[16] 

Grade Description 

BNI [I] No surgical or radiological residual 

BNI [II] Residual cyst wall visible by the surgeon not seen radiologically 

BNI [III] Residual cyst wall visible by the surgeon and radiologically 

BNI [IV] Removal of the cyst content only or no removal 
 

Postoperative evaluation 

All patients were examined generally and 

neurologically, with routine follow‑up imaging study 

immediately postoperatively [second postoperative day], 

at 3 and 6 months postoperatively. We examined all 

patients searching for recurrence of symptoms, presence 

of any complications and evaluation of the size of 

ventricles, presence of hydrocephalus, and degree of cyst 

excision on CT scan. All patients were graded on Barrow 

Neurological Institute scale [table 1] 
[16]

. At the sixth 

postoperative month, we asked for MRI of the brain to 

assess the cyst recurrence rate. The mean follow‑up 

period for all patients in our study was 12 months 

postoperatively.  

Ethical consideration 

The study conducted after approval of the protocol 

by The Institutional Research and Ethics Committee. An 

informed written consent had been signed by each 

patient after full explanation of the procedure.  The 

patients had the right to refuse participation without 

affecting their medical care. They also had the right to 

withdraw from the study at any time without penalty. 

Confidentiality of all data and results was guaranteed, 

and patients were informed about any abnormal results 

of procedures. The research was completed according to 

ethical code of Helsinki declaration and data used in 

analysis are available on request. 

Statistical Analysis 

Data were collected, coded, revised and entered to 

the Statistical Package for Social Science [IBM SPSS] 

version 20. The data presented as numbers and 

percentages for the qualitative data, mean, standard 

deviations and ranges for the quantitative data. 

Comparing different methods done by the chi-square test 

for categorical variables and t- test for continuous 

variables. Variables presenting significant differences 

between methods in univariate comparison will be 

entered in step wise Logistics regression analysis. A 

two-side P value of less than 0.05 considered statistically 

significant. 

RESULTS 

Twenty patients with third ventricular colloid cyst 

were underwent endoscopic resection over three years at 

Al-Azhar University Hospitals, and followed up for six 

months in outpatient clinic. The patients’ age ranged 

from 21 to 58 years with mean age of 37.5±11.3 years.  

Twelve patients [60.0%] were males and 40.0% were 

females. All patients had headache at presentation, 

60.0% had vomiting, 80.0% had blurring of vision, 

20.0% had seizures, 10.0% had memory deficits and one 

patient [5.0%] had not additional symptoms than 

headache. After clinical examination and different 

laboratory and radiological investigations, papilledema 

was recognized among 18 [90.0%] patients, while 

hydrocephalus was reported among 75.0%. Finally, the 

average size of the cyst was ranged between 12 to 21 

mm and the mean±SD was 17.4±2.66 mm.  

Regarding operative data, the total cyst removal BNI 

scale type 1 was achieved for 17 patients [85.0%] and 

partial removal BNI scale type 2 reported for 2 patients 

[10.0%] and partial removal BNI Scale type 3 in 1 

patient [5%]. The average intraoperative blood loss 

ranges from 60 to 120 cc [mean± 90±30 CC]. The 

operative time ranged from 80 to 120 minute with [mean 

operative time 100±20 minute]. Postoperative infections 

were developed among 4 patients [20.0%]. Three 

patients [15%] had temporary amnesia and 1 patient 

[5%] had intra ventricular hemorrhage, which was of 

mild degree and controlled by irrigation, and was 

discharged at the fifth day after surgery.  

Postoperatively, all symptoms were resolved, except 

for 3 patients [15%], two of them [10%] had mild visual 

disturbance and one [5%] had amnesia. The recurrence 

of the cyst was detected in 2 patients [10%]. Finally, the 

duration of hospital stay ranged from 3 to 5 days with 

[mean ±SD of 3.5±1.3 day]. Next, we present two of our 

patients.  

The first was a 36 years old female, presented with 

headache, blurring of vision, and repeated vomiting. On 

clinical examination, she was fully conscious. The 

fundus examination revealed bilateral papilledema. She 

was operated upon by endoscopic transfrontal 

transforaminal approach. Tumor was totally removed 

and BNI scale was grade I, without any postoperative 

complications [Figure 2]. 

The second was a 43 years old male patient, 

accidentally discovered a third ventricular colloid cyst. 

He was operated upon by endoscopic transfrontal 

transforaminal approach. Tumor was totally removed, 

BNI scale type I without postoperative complications 

[Figure 3]. 
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Figure [2]: Preoperative MR images in axial T1 [A], axial T2 fluid-attenuated inversion recovery [B], sagittal 

T2 [C], and sagittal construction interphase in steady-state [D] sequences. Postoperatively, MR images showed 

no remnants of on the cyst wall in axial T1 [E], axial T2 fluid-attenuated inversion recovery [F], and sagittal T2 

[G] sequences. The grossly removed cyst is demonstrated in H. 

 

Figure [3]: Preoperative MR images in axial T1 with contrast in two sequential cuts at the level of the third 

ventricle roof [A and B] and coronal T1 without contrast [C], coronal T2 [D], sagittal T2 [E] sequences. 

Postoperatively, MR images showed no remnants in the contrast-enhanced axial T1 images corresponding to 

images A and B [F and G], and in the axial [H] and sagittal [I] T2-weighted images. The grossly removed cyst is 

demonstrated in J. 
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DISCUSSION 

The current work results can be placed in the long 

line of clinical evidence of efficacy, safety and utility of 

the endoscopic techniques and approaches to the cysts of 

the third ventricular. The Endoscopy is the first line 

modality for the third ventricle CCs. Neuroendoscopic 

resection of the colloid cyst can reliably accomplish 

complete removal of the tumor with a high patient 

satisfaction level. The principal advantages of 

endoscopic colloid cyst aspiration are the short operating 

time, minimally invasive, lower complication rate due to 

the small cortical incision so no injury to cingulate gyrus 

or pericallosal arteries, lower risk of a seizure disorder 

and can be achieved in comparatively less dilated 

ventricles 
[17]

. Continued advancement of endoscopic 

methods and instruments with good long-term outcome 

in endoscopically treated colloid cysts have established 

the endoscopic cyst resection as a reasonable alternative 

to microsurgical methods 
[18]

. 

The main goal of endoscopic colloid cyst resection is 

not just the aspiration of the cyst contents or coagulation 

of its wall but also the complete or partial removal of 

cyst capsule. These were become easier by the 

continuous improvement of endoscopic technologies and 

instruments 
[19]

.  

Open microsurgical cystectomy was traditionally 

considered the "gold standard" treatment. However, 

operative approaches are not without risks. 

In the current research males represented [60%] and 

females 40%. The average age was 37.5 years. The main 

clinical manifestations were headache [100%], blurring 

of vision [80.0%] and vomiting [60%]. The mean cyst 

size was 17.4±2.66mm and hydrocephalus was 

discovered in 75% of the patients. Ibanez‑Botella et al. 
[12]

 reported higher male percentages [71%]. The average 

age of their patients was 39.6 years. On the contrary, 

Brostigen et al. 
[20]

 demonstrated that male patients were 

41%. The mean age was 41 years. This could be 

attributed to different selection criteria and different 

number of included patients in each study.  

In the line with the current study, Ragaee and Ismail 
[21]

 reported that, the presenting symptoms were 

[headache, vomiting, and blurring of vision] [92.9%], 

disturbed conscious level [14.3%], memory deficit 

[14.3%], gait disturbance [7.1%], and incontinence of 

urine [21.4%]. These results are in line with the current 

work. In addition, Samadian et al. 
[22]

 reported the 

presenting symptoms in their series of 112 patients as 

headache [84.1%], vomiting [42.2%], impaired vision 

[36.3%], gait instability [23%], and memory disorder 

[13.9%]. 

The fundus examination revealed papilledema in 

[90% of the patients. These results agreed with Decq et 

al. 
[23]

, who reported average cyst size of 17±3mm, 

Papilledema and Hydrocephalus in all patients  

 

Regarding outcome of the current work, total 

resection [BNI type 1] was achieved in 85.0%, 

intraoperative partial resection without radiological 

evidence BNI type II reported in 10% and intraoperative 

partial resection with radiological evidence of residual 

BNI type III in one patient [5%]. These results are in line 

with Mishra et al. 
[24]

, who reported that, gross total 

excision was done in 78% of patients and partial 

excision and cyst aspiration only in 11% of patients. In 

addition, Vorbau et al. 
[25]

 retrospectively evaluated 20 

patients who underwent endoscopic resection and 

showed that the technique is a safe and effective 

modality, with excellent long-term outcome. 

Dhandapani et al. 
[26]

 included 22 patients for 

endoscopic resection of large colloid cyst. Their mean 

age was 34 years and the mean diameter of the cyst was 

19 mm. Gross total resection [GTR] could be 

accomplished in all. None had a recurrence, 

ventriculomegaly, or retreatment. 

In our study the postoperative infections were 

reported for 20%, 15% had mild memory affection and 

5% develop IVH and treated with EVD. The recurrence 

rate was 10.0%. Isaacs et al. 
[27]

 demonstrated that, a 

complete aspiration of the cyst contents was achieved in 

98.6%, with postoperative improvement or stability for 

all patients. The recurrence rate was 8.1%. No major 

complications or mortality was reported. These results 

agree with the current work. Sheikh et al. 
[28]

 reported a 

complications rate of 10.5%, the commonest was 

seizures, interventricular hemorrhage, memory deficit, 

venous infarction, subdural hematoma, hemiparesis, and 

meningitis. The difference in the rate of complication 

may be related to the small sample size in our study. 

However, the same group of authors reported a 

recurrence rate of 3.91% which is lower than the current 

study. 

Careful patient selection, full general and neurologic 

examination, deep and through looking on the 

preoperative investigations and diligent planning of the 

surgical objectives are key components of a good 

outcome. Enrolling more patients, preferably through 

multicenter studies will help set clear selection criteria 

for each of the endoscopic intervention and establish 

prognostic factors for third ventricular lesions 

endoscopically managed. 

Conclusion 

Endoscopic excision of colloid cysts is an effective, 

safe and reliable technique with established learning 

curve that offers many advantages: Short operative time, 

short hospital stays, minimal blood loss, minimal brain 

retraction, full surgical excision and early return to work. 
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