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ABSTRACT 
Background: Colloid cysts are considered rare benign tumors at the 3rd ventricle. 

Best surgical option for such tumors has not been established, however 

endoscopic approaches have been gaining popularity and have been proved to be 

an effective modality. We aimed to assess surgical outcomes of endoscopic 

resection of colloid cysts with evaluation of extent of resection and rate of 

complications. 

Materials and methods: A retrospective cohort study was conducted to 

investigate surgical outcomes of patients who had undergone endoscopic 

resection of colloid cyst. Pre-operative clinical and radiological data were 

collected. Operative details, extent of resection and postoperative complications 

were estimated. 

Results: In this study 27 cases had undergone endoscopic resection of colloid cyst 

in the period from January 2016 to January 2021. Patients were of mean age 

32.7±10.9 years (17 patients were males). Headache was the most common 

presentation in (81.5%) of our patients. Complete resection was reported in 22 

cases (81.5%), while subtotal resection with coagulation of residual adherent 

parts was done in 5 cases (18.5%).3 patients (11.1%) had postoperative wound 

infection, 2 patients (7.4%) experienced postoperative transient memory deficits, 

and only one patient (3.7%) had postoperative fulminant meningitis, and this was 

our mortality case. EVD was inserted in 9 patients (33.3%), but only 2 patients 

(7.4%) who further had a permanent VP shunt. 

Conclusion: Endoscopic resection of 3rd ventricle colloid cysts is an effective 

procedure that provides gross total resection in most patients and has lower 

morbidity and mortality rates. 
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INTRODUCTION 

olloid cysts are rare benign brain tumors 

representing less than 2% of all brain tumors, 

that are mostly located at the anterior 3rd  ventricle 

near foramen of Monro (1,2). Clinically, it could be 

asymptomatic, or presented with symptoms of 

obstructive hydrocephalus as progressive 

paroxysmal headache, which are common 

presentation of colloid cysts (2). However sudden 

death may occur as a rare presentation due to 

severe obstructive hydrocephalus (3). 

Treatment of this tumor remains arguable and the 

best surgical approach 

has not been established. Microsurgical resection, 

endoscopic resection, endoscopically assisted 

microscopic resection, stereotactic aspiration and 

ventriculo-peritoneal (VP) shunt insertion are 

considered treatment choices for colloid cysts (4,5,6).   

Recently, endoscopic surgery has gained 

popularity and many studies have proved 

endoscopic resection as an effective treatment 

modality as open surgery (7,8,9,10) 

 Endoscopic approach reduces operative time, 

hospital stay and lowers risk of infection with 

minimally invasive approach, but having the 

disadvantage of higher incidence of incomplete 

resection leading to potential cyst regrowth and the 

need for additional surgical intervention. (9,10,11). 

This retrospective study aimed to assess surgical 

outcomes of endoscopic resection of colloid cysts 

as a valuable treatment modality with an evaluation 

of the extent of resection and rate of complications. 

MATERIALS AND METHODS 

Patient population: 
This retrospective cohort study was performed on 

patients who had gone through endoscopic removal 

of colloid cyst at two tertiary referral centers in 

Egypt, between January 2016 and January 2021. 

The institutional review board approved this study. 

All our patients who had been candidates for pure 

endoscopic resection were symptomatic, had 
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hydrocephalus at initial presentation, and proved 

postoperative by histological examination to be 

colloid cyst. Patients who had been operated by 

endoscopic assisted microsurgical resection 

approach, previously operated with recurrent or 

residual cyst, asymptomatic patients, those with 

small cyst without hydrocephalus, and patients 

with incomplete data or follow up records were 

excluded. 

Patients’ demographics, co-morbidities, clinical 

and radiological data, operative duration, hospital 

stay, postoperative complications were recorded. 

Preoperative computed tomography (CT) and 

magnetic resonance imaging (MRI) were done in 

all patients to characterize cyst site, size, 

enhancement, and presence of hydrocephalus. 

Immediate postoperative CT was done in all 

patients. Follow up was done clinically every 

month for all patients for the first 6 months and 

then every 6 months. Postoperative MRI was done 

at 3rd month to assess extent of resection then at the 

6th and 12th months and then every year in patients 

with subtotally resected cyst. 

Endoscopic technique  
The Storz® GAAB or LOTTA system (Tuttlingen, 

Germany) 0-degree rigid endoscope was used 

throughout our series. Single ports were used for 

all patients under general anesthesia, while lying 

supine and the head flexed 30 degrees. The exact 

site and laterality of the burr hole were pre-decided 

on sagittal and coronal MRI basis. For example, in 

patients whom the cyst located posterior to 

foramen of Monro; the burr hole was placed more 

anteriorly. Generally, the burr hole was determined 

between 3-4 cm lateral to the sagittal suture and 1-

4 cm anterior to the coronal suture. After creating 

a track by the Cushing ventricular needle, the 

endoscopic tracker and sheath were introduced 

followed by the rigid lens scope. Anatomical 

landmarks and choroid plexus were visualized till 

reaching foramen of Monro and identifying colloid 

cyst. Intermittent controlled suction was carried out 

in order to evacuate the cyst content through a 6F 

Neleton catheter introduced in the cyst cavity. 

Ringer’s lactate irrigation or using grasping 

forceps could facilitate evacuation thick contents. 

After complete aspiration of the colloid material, 

the whole cyst capsule was gathered by the suction 

tube, grasped, and then pealed gently with an 

endoscopic grasper. Bimanual dissection with 

grasper and microscissor could help in adherent 

cyst wall, with coagulation of any remaining 

adherent parts of cyst wall to decrease recurrence.  

Venous bleeding that may occur after capsule 

removal was always controlled successfully using 

generous irrigation only or we also may use 

Fogarty balloon tamponading at the edge of the 

bleeding source. In some cases, dry field technique 

by suctioning of all bloody CSF was used, by this 

technique better visualization and clot formation 

on bleeding site could be achieved. Before we 

remove the endoscope, we should inspect both the 

foramen of Monro and the aqueduct for any tumor 

residue and patency respectively. Removal of the 

endoscope carefully, External ventricular drain 

was used when there was bleeding. All cases were 

admitted to the intensive care unit and early post 

operative CT brain was done. 

RESULTS 

Twenty-seven patients who had undergone 

endoscopic resection of colloid cyst between 

January 2016 and January 2021 were included in 

this study (17 males and 10 females) with mean age 

of (32.7±10.9). Headache was the most common 

presentation in (81.5%) of our patients, 15 patients 

(55.6%) complaint blurring of vision or impaired 

vision, and 13 patients (48.1%) had vomiting. 

Other symptoms included memory deficits 

(18.5%) and gait disturbance (25.9%). 3 patients 

(11.1%) presented at emergency department with 

disturbed conscious level and hydrocephalus, for 

whom EVD was inserted on urgent basis with 

subsequent endoscopic resection of colloid cyst in 

the following day. Table 1 

Regarding CT scan findings in all patients, the cyst 

was hyperdense in 17 patients (63%). In 7 patients 

(25.9%) the cyst was isodense, and hypodense in 3 

patients (11.1%). All patients in our study had pre-

operative MRI scan with mean size of the cyst 

16.1±3.6 mm. In (48.1%) of our patients, the cyst 

had a hypointense appearance on T1-weighted- and 

was hyperintense on T2-weighted MRI. The cyst 

was hyperintense on T1-weighted- and isointense 

on T2-weighted MRI in 6 patients (22.2%), while 

in 4 patients (14.8%) was hyperintense on T1-

weighted- and hypointense on T2-weighted 

images, and it was isointense on T1-weighted- and 

isointense on T2-weighted images in 4 patients 

(14.8%). Table 1 

Mean operative time in our series was 110±21.4 

minutes. most of the cysts which were 

endoscopically removed in our study (77.8%) had 

soft contents and were easily suctioned, but in 

22.2% of patients, the suction of cyst contents was 

difficult and grasping forceps was used with 

ringer’s lactate irrigation. Complete resection was 

reported in 22 cases (81.5%), while subtotal 

resection with coagulation of residual adherent 

parts was done in 5 cases (18.5%). Mean hospital 

stay in our study was 4.7± 1.8 days. EVD was 
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inserted in 9 patients (33.3%), but only 2 patients 

(7.4%) who further had a permanent VP shunt. 3 

patients (11.1%) had postoperative wound 

infection, and all treated conservatively. 2 patients 

(7.4%) experienced postoperative transient 

memory deficits and improved at 3 months follow 

up visit. Only one patient (3.7%) had postoperative 

fulminant meningitis, and this was our mortality 

case. Table 2 

 

Table 1: Characteristics of 27 patients who had undergone endoscopic resection of colloid cyst: 

Demographic Data 

Male: No. (%) 17 (63%) 

Female: No. (%) 10 (37%) 

Age: Mean ±SD 32.7±10.9 

Clinical Presentation 

Headache: No. (%) 22 (81.5%) 

Visual complaints: No. (%) 15 (55.6%) 

Gait disturbance: No. (%) 7 (25.9%) 

Vomiting: No. (%) 13 (48.1%) 

Memory deficits: No. (%) 5 (18.5%) 

Disturbed conscious level: No. (%) 3 (11.1%) 

Imaging characteristics  

Size of cyst: Mean(mm) ±SD 16.1±3.6 

CT scan density 

      Hyperdense: No. (%) 

      Isodense: No. (%) 

      Hypodense: No. (%) 

 

17 (63%) 

7 (25.9%) 

3 (11.1%) 

MRI scan intensity 

T1 hypointense / T2 hyperintense: No. (%) 

T1 hyperintense / T2 isointense: No. (%) 

T1 hyperintense / T2 hypointense: No. (%) 

T1 isointense / T2 isointense: No. (%) 

 

13 (48.1%) 

6 (22.2%) 

4 (14.8%) 

4 (14.8%) 

 

 

Table 2: Operative details, outcomes, and postoperative complications of 27 patients who had undergone 

endoscopic resection of colloid cyst: 

Operative time: Mean (min.) ±SD 110± 21.4 

Hospital stay: Mean (Days) ±SD 4.7± 1.8 

Contents suction:  

                    Easy: No. (%) 

                    Difficult: No. (%) 

 

21 (77.8%) 

6 (22.2%) 

EVD insertion: No. (%) 9 (33.3%) 

Extent of resection 

Complete resection  22 (81.5%) 

Subtotal resection with coagulation of residual 

parts: No. (%) 

5 (18.5%) 

Postoperative Complications 

Meningitis: No. (%) 1 (3.7%) 

Wound infection: No. (%) 3 (11.1%) 

Permanent VP shunt: No. (%) 2 (7.4%) 

Memory deficits: No. (%) 2 (7.4%) 

Mortality: No. (%) 1 (3.7%) 
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Figure 1:  28 years old female patient presented with headache and blurring of vision, her fundus examination 

revealed papilledema. Complete resection was done endoscopically with postoperative improvement of her 

symptoms with resolution of papilledema. (A) preoperative CT scan shows hyperdense colloid cyst associated 

with hydrocephalus, (B) the lesion is hyperintense in MR T1-weighted images. (C) Endoscopic view shows 

the cyst before resection. (D, E) CT and MR images shows complete excision of colloid cyst. (F) Endoscopic 

view after gross total resection 

 

DISCUSSION 

Colloid cysts are rare tumors which are located in 

the 3rd ventricle. Wallman was the first to describe 

them in 1858 (12), while Dandy diagnosed colloid 

cysts via ventriculography and 

pneumoencephalography in 1922 (13,14). 

Microsurgical resection through transcortical 

approaches either transcortical or transcallosal has 

traditionally been used (15,16). However, Continuing 

improvements in neuro-endoscopic approaches 

and endoscopic instruments with good long-term 

results in endoscopically treated patients have 

settled endoscopic colloid cyst excision as an 

alternative to microsurgical procedures. (17,18,19).  

Colloid cysts are more commonly observed in 

males (20,21), 63% of our patients were males with 

mean age of 32.7±10.9 years. Colloid cysts can be 

asymptomatic and only discovered coincidentally. 

However, headache is the most common 

presentation in symptomatic cases. Also symptoms 

such as memory deficits, vomiting, gait 

disturbance, seizures, drop attacks, vertigo and 

disturbed conscious level are included (9,21,22). In 

this study, headache was the most common 

symptom in 81.5% of patients. It occurs because of 

the variation of the obstruction in the 

interventricular foramina through the cyst by a 

valve mechanism (23). Most of the other symptoms 

are mostly attributed to increased intracranial 

pressure due to CSF flow obstruction (21). Acute 

hydrocephalus associated with disturbed conscious 

level can be the first presentation which prompt an 

emergency intervention (24), 3 patients (11.1%) in 

this study presented with disturbed conscious level 

and hydrocephalus, EVD insertion on urgent basis 

was done with subsequent endoscopic resection of 

colloid cyst in the following day. 

Neuroimaging studies including CT scan and MRI 

usually describe it as a round lesion lying in the 

anterior superior part of the 3rd ventricle with 

variable density and intensity according to 

viscosity of cyst contents (25,26). The viscosity of the 

cyst is considered the main predictive factor for the 

practicability of endoscopic aspiration that can be 

analyzed preoperatively using proper 

neuroimaging (21,25). Samadian et al (21) reported that 

colloid cysts with a hypodense appearance on CT 

scan would have much better chance to be 

evacuated completely (21). In the present study, all 

hypodense and isodense cysts were easily 

suctioned during surgery, and from 17 cases 

hyperdense in CT, 6 cases were difficult to aspirate 

by suction tube. ElKhoury et al (25) noted that about 

89% of hyperdense cysts on CT had been difficult 

to be aspirated completely.  
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https://dx.doi.org/10.21608/zumj.2022.139780.2570 

Volume 28, Issue 4, July 2022(891-896) 
 

Morsy  A., et al                                                                                                                              895 | P a g e  

 

The mean of hospital stay in this study was 4.7 days 

and the mean operative duration was 110 minutes. 

Both could be significantly reduced if endoscopic 

resection was performed instead of microscopic 

resection (11,20,27,28). However, some factors may 

prolong the endoscopic intervention operative 

time, especially, lack of experience, intraoperative 

complications such as intra ventricular bleeding 

requiring more irrigation with Ringer’s solution, 

and hyperviscosity of cyst content requiring a 

much longer time for aspiration. 

Several studies reported that endoscopic approach 

carries higher rate of partial resection of colloid 

cysts, thus higher recurrence rate in comparison 

with open approaches (15,29,30,31). The extent of 

resection differs widely from series to series. 

However, in our experience, we achieved gross 

total resection in 22 cases (81.5%), and foramen of 

Monro patency was considered to be satisfactory, 

Immediate post operative CT brain was done and 

confirmed the intraoperative findings. MRI was 

done on follow up and no growth or residual 

appeared. In five cases a residual was left, three of 

these cases showed no interval growth in the follow 

up imaging. Two patients had growing residual on 

follow up, one reoperated with endoscopic 

approach and the other had microscopic approach. 

Similar results were observed in earlier series (20). 

Mishra et al (32) reported gross total resection of the 

cyst in 78% patients, and Boogaarts et al (19) were 

able to do complete excision of colloid cysts in 

about 90% of patients. The quality of the 

endoscopic resection of cysts differs from one 

study to another. In fact, it has been improved 

obviously in the last years, that can be related to 

better training and experience, and also due to the 

improvement of endoscopes and instruments (33).  

The endoscopic approach was found to be safe in 

our study as only one patient died (3.7%) of 

fulminant meningitis. This is agreeable with the 

surgical mortality in other series, ranging from 0% 

to 4% (4,9,15,21,28). Sheikh et al (20) reported in their 

systematic review and meta-analysis of 1278 

patients comparing endoscopic resection versus 

microsurgical excision of colloid cysts that there is 

no significant difference in mortality rates between 

the endoscopic and the microsurgical techniques. 

in concurring with previous studies analyzed the 

risk of postoperative complications after 

endoscopic resection of colloid cysts (19,20,21,28,30,31), 

we reported in our study 3 patients had wound 

infection and treated conservatively, memory 

deficits occurred in 2 cases and improved in the 

follow up. EVD was inserted in 9 patients and 

permanent VP shunt was needed in 2 patients. 

There was no new onset seizures or hemiparesis in 

our series. 

Endoscopic excision of colloid cysts is associated 

with a steep learning curve. The rate of 

complications after endoscopic surgery is low, 

however life-threatening complications, although 

rare, but may occur. The complication rate could 

be decreased significantly with good surgical 

experience and continuous training (34). Careful 

patient selection, meticulous analysis of the 

preoperative investigations and proper planning of 

the surgery are mandatory for better results. 

CONCLUSION 

The endoscopic resection of colloid cysts is a 

reliable and effective technique that offers total 

removal in most of cases with low risk of 

recurrence and low morbidity and mortality.  

However, proper patient selection and continuous 

training are necessary and remain important factors 

in improving the outcome. 
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