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ABSTRACT… Context: Colloid cyst is a rare tumour of the brain that has a good outcome 
upon surgical removal. Aims: We present the outcome of surgical management of colloid cyst 
at our setup based on the experience of last ten years. Study Design, Setting and Period: The 
type of study is a retrospective review of cases of third ventricular colloid cyst operated at the 
Department of Neurosurgery, Civil Hospital Karachi, Pakistan, from January 2005 to December 
2015. Methods and Material: The patient’s data including the clinical records, radiographic 
data, operative and follow up notes were studied. The patient population was divided into 
groups based upon the size of the cyst. The surgical approaches utilized were the transfrontal 
transventricular and transcallosal approach. All the patients also underwent a series of tests to 
determine the function of the somatosensory, motor and memory functions both pre and post 
operatively and upon follow up. Statistical analysis used: Data was analyzed using SPSS 
version 23. Mean and standard deviation was used for continuous variables, while frequency 
and percentage was used for categorical variables. Results: The study population n= 60 
patient, n= 36 males and n= 24 females. The size distribution of the cyst was, n= 4 (6.66%) 
were less than 1.5cm, n=47 (78.33%) were 1.5-3cm and n=9 (15%) were >3cm. Headache 
was the most common presenting complaint. Papilledema was observed in 71.66% of the 
patients, while memory changes were observed in 8.33% of the patients. The surgical excision 
of the cyst was performed in n= 52, patients while ventriculoperitoneal shunt was performed in 
n= 8 patients. Conclusions: According to the results of our study the transcallosal approach, is 
a safe technique, in which the neurological damage is limited due to minimal callosotomy and 
manoeuvring of the fornix. 
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INTRODUCTION
The colloid cysts of the third ventricle make up to 
1% of the intracranial tumours1, surgical removal 
of this benign tumour has been a constant 
challenge for neurosurgeons worldwide. with 
advances	 in	 the	 field	 of	 radiology	 diagnosis	 of	
colloid cysts have become very accurate.2,3 The 
advances	in	surgical	techniques	have	significantly	
reduced the mortality and morbidity of the 
patients with colloid cysts. The colloid cysts can 
be diagnosed in any age group but they show 
signs and symptoms after the third decade of life, 
and are more common in the male population. 
The patients typically present with signs and 
symptoms of hydrocephalus, headache (severe, 
intermittent, short duration, located frontally, 

change with posture) gait problems, dementia 
and loss of consciousness. They might have a 
benign course and resolve spontaneously, or may 
lead to fatal complications associated with rapid 
neurological deterioration and sudden death, 
so early diagnosis and treatment is of prime 
importance.1,4,5,6,7,8 The various surgical options 
available include invasive and minimally invasive 
techniques such as transcortical and transcallosal 
approach and stereotactic aspiration and 
endoscopic excision respectively. In this study we 
present the outcome of surgical management of 
colloid cyst at our setup based on the experience 
of ten years. Our aim for the study was to share 
our experience to fellow neurosurgeons.
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Subjects and Methods
The type of study is a retrospective review of all 
the cases of third ventricular colloid cyst that were 
operated upon at our setup from January 2005 
to December 2015. The study was approved by 
the hospital ethics committee. Patient information 
including the clinical records, radiographic data, 
operative and follow up notes were studied 
thoroughly. All the patients (in case of patient 
being unable to do so, their next of kin). In case of 
old patients who did not sign consent form prior to 
the procedure they were contacted via telephone 
or through letters and signed a duly informed 
consent to partake in the study and have the data 
published, care was taken to maintain anonymity 
of all the patients. The diagnosis of the colloid cyst 
was made by its classic location, signal intensity 
and appearance on the radiographic images. The 
size of the colloid cyst was measured by noting 
its breadth length and height parameters as seen 
by the three cross sectional images obtained by 
a CT scan (or using the MRI/CT scan software 
to calculate an estimated size where such a 
modality was available for our use). The patient 
population was divided into three groups based 
upon the size of the colloid cysts as observed on 
computer tomography and magnetic resonance 
imaging	(CT	and	MRI,	whenever	feasible)	findings	
such as, small (size of less than 1.5cm), medium 
(size between 1.5 and 3cm) and large (size 
greater than 3 cm) respectively. The two main 
surgical approaches utilized were the transfrontal 
transventricular (performed via the middle frontal 
gyrus of the non dominant lobe of the brain) and 
transcallosal approach (having a callosal incision 
of maximum 2.5cm and average of 1.5 cm). All 
the patients also underwent a series of tests to 
determine the function of the somatosensory, 
motor and memory functions, mini mental 
state examination was also performed on all 
the patients both pre and post operatively and 
on follow up. Data was analyzed using SPSS 
for windows version 23. Mean and standard 
deviation was used for continuous variables, 
while frequency and percentage was used for 
categorical variables. 

RESULTS
The study population consists of n= 60 patient, of 

which n= 36 (60%) were males and n= 24 (40%) 
were females, the male to female ratio was 1.5 to 
1, the majority of the patients were in their third 
and fourth decades of life having a mean age of 
35 years with a standard deviation of 11 years and 
a range from 10 to 68 years. The size distribution 
of the cyst was as follows, n= 4 (6.66%) patients 
had a cyst of less than 1.5cm, n=47 (78.33%) of 
the patients had a cyst between 1.5 and 3cm in 
size and n=9 (15%) of the patients had a cyst of 
greater than 3cm in size. The average duration of 
the symptoms was 8 months with a range from 
1 week to 4 years duration, the most common 
presenting complaints of the patient population 
are listed in Table-I. Headache was the most 
common presenting complaint in 93.33% of the 
patients which was often associated with nausea 
and vomiting, and in about 2% of the patient 
population variation of the headache with posture 
was noted. Papilledema was observed in 71.66% 
of the patients, while memory changes were 
observed in 8.33% of the patients. N= 2, who 
had normal pressure hydrocephalus had signs 
and symptoms of progressive dementia, gait 
disturbances, and urinary incontinence. N= 3 
patients presented to us in an unconscious state 
and they failed to recover and expired. All the 
patients underwent CT and MRI imaging as done 
whenever	 feasible,	 for	 findings	 refer	 to	 Table-II.	
The density of the colloid cyst was found to be 
varying, with most commonly hyper dense areas, 
iso and hypo densities were also observed. The 
range of the MMSE was between 27 and 30, the 
mean MMSE score pre op was 28.3 and post op 
mean MMSE was found to be 28.12 respectively. 
Moderate to severe hydrocephalus was found in 
n=40 patients. The surgical excision of the cyst 
was performed in n= 52 (in which n=46 patients 
had no prior surgery while n=6 patients had 
prior shunt procedure performed) patients while 
ventriculoperitoneal shunt was performed in n= 
8 patients respectively. The operating techniques 
utilized were the transfrontal transventricular 
approach (also known as transcortical or simply 
transfrontal approach) through the middle 
frontal gyrus in n= 18 patients, while in n= 34 
patients the excision was by transcallosal route 
the standard practice was to rupture the cyst wall 
after exposure, the jelly-like cyst contents were 



Professional Med J 2018;25(1):119-124. www.theprofesional.com

COLLOID CYST

121

3

evacuated and then the cyst wall was excised by 
gentle dissection.

Characteristics Number of 
patients Percentage

Size of colloid cyst
<1.5 cm 4 6.66%
Between 1.5cm and 3.0cm 47 78.33%
>3.0cm 9 15%
Gender
Male 36 60%
Female 24 40%
Clinical features (Symptoms)
Headache 56 93.33%
Ataxia 15 25%
Diminished vision 12 20%
Papilledema 43 71.66%
Urinary incontinence 10 16.66%
Short	term	memory	deficits 5 8.33%
Cranial nerve paresis 5 8.33%
Seizures 3 5%
Coma 3 5%
Hemiparesis 1 1.66%
Normal pressure 
hydrocephalus 2 3.33%

Surgical Approaches
Transfrontal-
transventricular 18 34.61%

Transcallosal 34 65.38%
Complications
Cortical venous damage 8 13.33%
Cerebrospinal	fluid	leak 6 10%
Meningitis 4 6.66%
Seizures 6 10%
Intracerebral hematoma 2 3.33%
Shunt block 3 5%
Wound infection 3 5%
Expired 4 6.66%

Table-I. Various characteristics of the patients of 
colloid cyst operated at our setup.

Radiographic findings Number of 
Patients Percentage

Computer Tomography Findings
Hyperdense 45 75%
Hypodense 7 11.66%
Isodense 8 13.33%
Magnetic Resonance Imaging (T1 weighted image)
Hyperintense 28 46.66%
Hypointense 7 11.66%
Isointense 25 41.66%
Magnetic Resonance Imaging (T2 weighted image)
Hyperintense 30 50%
Hypointense 7 11.66%
Isointense 23 38.33%

Table-II. Radiographic findings in the patient 
population.

The most common complication observed was 
cortical venous damage n= 8, patients who had 
this damage and developed limb weakness, 
other	 complications	 were	 cerebrospinal	 fluid	
leak and meningitis (n= 6 and n=4 patients 
respectively). N= 6 patients had seizures, while 
n=2 patients had Intracerebral hematoma, n=3 
patients had shunt block, and n=3 patients had 
wound infection as complications. N= 4 patients 
died during our care (n= 2 after venous infarct, 
n=2 with meningitis), while all the patients who 
were brought in a comatose state did not survive. 
One comatose patient died in the emergency 
department, one of them died after shunt 
procedure and the last one expired post colloid 
surgery due to complications of the pulmonary 
system. At follow up CT scans were performed on 
all the patients, n=1 patient showed recurrence 
of the symptoms post surgery. The cyst was re 
excised, and follow showed complete resolution 
of the hydrocephalus in all the patients. N= 10 
patients suffered from recent memory loss (n= 5 
has	preoperative	memory	deficits,	while	n=4	had	
postoperative	deficits),	of	which	n=1	patient	had	
permanent memory loss, all other had a transient 
loss of memory. The transient loss of memory 
was more evident in the initial weeks following the 
surgery, was more for recent events, and resolved 
after 6 months post surgery. The behavioural 
symptoms noted in patients with normal pressure 
hydrocephalus resolved after surgery.

DISCUSSION
Colloid cysts have a benign histology, unclear 
origin, pronounce presentation and different 
available options for treatment, it is more prevalent 
in males as compared to females.1,3,10 

Figure-1. CT scans showing colloid cysts from two 
different patients.
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In our study we found that majority of our patients 
belonged to the third and fourth decade of life 
which is also similar to other studies.10	The	first	
documented case of colloid cyst was observed 
in 1858, and since after that time there has been 
controversy regarding its origin11, various authors 
have reported different sites of origin.12,13,14 
Colloid cyst produces non localizing symptoms 
with increase in the intracranial pressures such 
as visual disturbance, vomiting, gait ataxia and 
paroxysmal headaches associated with change 
in head position.1,4,5,6,7,8 N= 2 patients in our study 
had normal pressure hydrocephalus, which 
shows rapid neurological deterioration after a 
lumbar puncture and may even lead to death, 
hence early detection and treatment of colloid 
cysts is important in such patients. All the patients 
who were admitted in a comatose state had large 
colloid cysts, and expired eventually. There is 
evidence of memory loss post operatively in 
patients	with	colloid	cyst	and	this	deficit	is	more	
pronounced for recent memories.16,17 In our study 
the memory loss was permanent in n=1 patient, 
while the rest had a transient memory loss (n=9), 
this loss of memory could be due to stretching 
of the fornix by the colloid cyst, the patient with 
the permanent memory loss had a large colloid 
cyst as did the other patients who demonstrated 

transient memory loss. On plain CT scan the 
density of colloid cyst is variable, being iso or 
hypodense to the surrounding parenchyma, 
and might have a centre of higher density, which 
could due to the cholesterol content and viscosity 
of	the	fluid	of	the	colloid	cyst.2,3 The hyperdense 
cysts	are	difficult	to	aspirate,	because	of	the	high	
viscosity	 of	 the	 fluid	 they	 contain.	 According	 to	
Donaldson this viscosity is due to the sodium, 
calcium and magnesium content of the mucin 
content of the cyst, while Mader et al suggest that 
the viscosity is due to the cholesterol content3,18 
On MRI imaging most colloid cysts show 
hyperintensity on T1 weighted and T2 weighted 
images and Ahmedi et al proposed that cysts 
that are hypointense on T1 weighed images and 
hyperintense on T2 weighted images are easy to 
aspirate.19 Prophylactic treatment of small colloid 
cysts is still debatable, in our study the patients 
with small incidentally detected colloid cysts 
remained asymptomatic without any intervention 
for a period of three years of follow up after 
which they were lost to follow up, however it is 
recommended that patients having a colloid 
cyst of greater than 1.5cm should be considered 
for surgical excision, as they might become 
symptomatic and even fatal in some cases.17 
According to Macdonald et al younger patients 
need to be operated upon as the chances of their 
colloid cysts becoming symptomatic is high.20 The 
transcallosal approach is a procedure of choice for 
neurosurgeons in this part of the globe, in which 
the avoidance of cortical incision minimizes the risk 
of seizures. The most devastating complication 
of this technique is venous infarct secondary to 
cortical	vein	occlusion	and	may	cause	significant	
neurological damage. Occasionally thrombosis 
may also occur in the superior sagital sinus due to 
retraction.21,22,23 Some patients also demonstrate 
disconnection syndrome, which is dependent 
upon the site and length of the corpus callosum 
incision made. A large incision results in severe 
impairment of the interhemispheric neuronal 
connections such as transfer of sensory, motor 
and tactile information. According to Jeeves 
et al24 they observed impairment of tactile 
information and sparing of visual information in 
patients who had incisions at the anterior and mid 
corpus callosum, an incision of less than 2.5 cm 

Figure-2. T1 Weighted sagittal section MRI showing 
colloid cyst of the third ventricle.
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in the anterior body of the corpus does not cause 
any disconnection disease, we did not have any 
patients who had this complication in our study. 
The second approach used in our study is the 
transcortical transventricular approach which 
involves incision made in the brain parenchyma 
and	 has	 complications	 of	 seizures,	 difficulty	 in	
maintaining exposure in small ventricles, in our 
study this approach was used in n=18 patients, 
and the most frequent complication was seizures. 
Solaroglu et al treated 26 patients with this 
technique and observed a good outcome and 
the most common complication being onset of 
seizures in 2 patients.22,25,26 According to Camacho 
et al the incidence of seizure using this procedure 
is from 11 to 13%27 In our study n=8 patients 
underwent shunt procedure before cyst excision, 
because of hydrocephalus which completely 
resolved after excision of the cyst. According 
to Hall et al, they observed that hydrocephalus 
persisted after aspiration and or after removal 
of	 the	 colloid	 cyst,	 but	 we	 did	 not	 find	 such	
effect in our patient population.28 The mortality 
rate in patients with colloid cyst according to 
Hernesniemi et al was 13% while in out study the 
mortality rate was found to be 6.66%.29 We did 
not perform the other newer surgical techniques 
such as endoscopic removal of the colloid cyst as 
ours is a Public Hospital and we do not currently 
have the instruments necessary to perform the 
other technique of colloid cyst excision.

ACKNOWLEDGEMENT
We did not receive any funding for this study, and 
there	are	no	conflicts	of	 interests	 for	any	of	 the	
authors involved in this study.
Copyright© 15 Nov, 2017.

REFERENCES
1. Uhlmann EJ, Norden AD. Rare Tumors. Primary Central 

Nervous System Tumors: Springer; 2011. p. 499-528.

2. Mamourian AC, Cromwell LD, Harbaugh RE. Colloid 
cyst of the third ventricle: sometimes more 
conspicuous on CT than MR. Am J Neuroradiol. 1998; 
19(5):875-8.

3. Maeder PP, Holtås S, Basibüyük L, Salford LG, Tapper U, 
Brun A. Colloid cysts of the third ventricle: correlation 
of MR and CT findings with histology and chemical 
analysis. Am J Neuroradiol. 1990; 11(3):575-81.

4. Ravnik J, Bunc G, Grcar A, Zunic M, Velnar T. Colloid 
cysts of the third ventricle exhibit various clinical 
presentation: a review of three cases. Bosn J Basic 
Med Sci. 2014; 14(3):132-5.

5. Annamalai G, Lindsay K, Bhattacharya J. Spontaneous 
resolution of a colloid cyst of the third ventricle. Br J 
Radiol. 2008 81(961):e20-2.

6. R. Carrasco, J. M. Pascual, D.Medina-L´opez, A. 
Burdaspal- Moratilla. Acute hemorrhage in a colloid 
cyst of the third ventricle: a rare cause of sudden 
deterioration. Surg Neurol Int. 2012; 3: 24.

7. Silva D, Matis G, Chrysou O, Carvalho Junior EV, Costa 
L, Kitamura M et al. Sudden death in a patient with a 
third ventricle colloid cyst. Arq Neuropsiquiatr. 2012 
Apr; 70(4):311.

8. Spears RC. Colloid cyst headache. Curr Pain 
Headache Rep. 2004; 8(4):297-300.

9. Symss NP1, Ramamurthi R1, Kapu R1, Rao 
SM1, Vasudevan MC1, Pande A1 et al. Complication 
avoidance in transcallosal transforaminal approach 
to colloid cysts of the anterior third ventriclen: An 
analysis of 80 cases. Asian J Neurosurg. 2014 Apr; 
9(2):51-7.

10. Beaumont TL1, Limbrick DD Jr1, Rich KM1, Wippold 
FJ 2nd2, Dacey RG Jr1. Natural history of colloid 
cysts of the third ventricle. J Neurosurg. 2016 Dec; 
125(6):1420-1430.

11. Wallmann H. Eine colloid cyste im dritten Hirnventrikl 
und ein lipom im plexus chorioides. Virchow Arch 
1858; 11:385–88.

12. Yenerman MH, Bowerman CI, Haymaker W. Colloid 
cyst of the third ventricle. A clinical study of 54 case 
in light of previous publications. Acta Neuroveget 
1958; 17:211–77.

13. Shuangshoti M, Roberts MP, Netsky MG. Neuroepithelial 
(colloid) cysts: pathogenesis and relation to choroid 
plexus and ependyma. Arch Pathol 1965; 80:214– 24.

14. Kappers JA. The development of the paraphysis 
cerebri in man with comments on its relationship to 
the intercolumnar tubercle and its significance for 
the origin of cystic tumors in the third ventricle. J 
Comp Neurol 1955; 102:425–510.

15. Algin O, Ozmen E, Arslan H. Radiologic manifestations 
of colloid cysts: a pictorial essay. Can Assoc Radiol J. 
2013; 64(1):56-60.

16. D esai KI, Nadkarni TD, Muzumdar DP, Goel AH. Surgical 
management colloid cyst of the third ventricle-a 
study of 105 cases Surg Neurol 2002; 57(5):295-304.

5



Professional Med J 2018;25(1):119-124. www.theprofesional.com

COLLOID CYST

124

17. Sheikh AB, Mendelson ZS, Liu JK. Endoscopic 
Versus Microsurgical Resection of Colloid Cysts: A 
Systematic Review and Meta-Analysis of 1,278 Cases. 
World Neurosurg. 2014; pii: S1878-8750(14)00570-1. 

18. Donaldson JO, Simon RH. Radiodense ions within 
a third ventricular colloid cyst. Arch Neurol 1980; 
37:346.

19. Ahmadi J, Savabi F, Apuzzo ML, Segall HD, Hinton 
D. Magnetic resonance imaging and quantitative 
analysis of intracranial cystic lesions: Surgical 
implication. Neurosurgery 1994; 35:199-207.  

20. Macdonald RL, Humphreys RP, Rutka JT, Kestle JR. 
Colloid cysts in children. Pediatr Neurosurg 1994; 20: 
169–77.

21. Mathiesen T, Grane P, Lindgren L, Lindquist C. Third 
ventricle colloid cysts: a consecutive 12-year series. 
J Neurosurg 1997; 86:5–12.

22. Geffen G, Walsh A, Simpson D, Jeeves M. Comparison 
of the effects of transcortical and transcallosal 
removal of intraventricular tumours. Brain 1980; 103: 
773–88.

23. Hernesniemi J, Leivo S. Management outcome 
in thirdm ventricular colloid cysts in a defined 
population: a series of 40 patients treated mainly by 

transcallosal microsurgery. Surg Neurol 1996; 45:2–
14.

24. Jeeves MA, Simpson DA, Geffen G. Functional 
consequences of the transcallosal removal of 
intraventricular tumours. J Neurol Neurosurg 
Psychiatry 1979; 42: 134–42.

25. Lewis AI, Crone KR, Taha J, Van Loveren HR, Yeh 
HS, Tew JR. Surgical resection of third ventricle 
colloid cysts. Preliminary results comparing 
transcallosalmmicrosurgery with endoscopy. J 
Neurosurg 1994; 81:174–8.

26. Solaroglu, I., Beskonakli, E., Kaptanoglu, E. et al. 
Neurosurg Rev (2004) 27: 89.

27. Camacho A, Abernathey CD, Kelly PJ, Laws ER Jr. 
Colloid cyst: Experience with the management 
of 84 cases since the introduction of computed 
tomography. Neurosurgery 1989; 24:693-700.

28. Hall WA, Lunsford LD. Changing concepts in the 
treatment of colloid cysts. An 11-year experience in 
the CT era. J Neurosurg 1987; 66:186–91.

29. Hernesniemi J, Leivo S. Management outcome in third 
ventricular colloid cyst in a defined population: A 
series of 40 patients treated mainly by transcallosal 
microsurgery. Surg neurol 1996; 45:2-14.

6

AUTHORSHIP AND CONTRIBUTION DECLARATION

Sr. # Author-s Full Name Contribution to the paper Author=s Signature

1

2

3

4

5

6

7

Ateeq Ahmed Khan

Faiq Ali

Muhammad Imran

Sheraz Ahmed Ghauri

Qazi M. Zeeshan

M. Sheraz Raza

Junaid Ashraf

Data collection, concept, literature 
review, write up, analysis.
Literature review, write-up, 
analysis.
Literature review, write-up, 
analysis.
Write up, Analysis 

Write up, Analysis

Data collection and analysis 
drafting, corresponding author 
Literature review, write up, 
analysis, proof reading.

PREVIOUS RELATED STUDY 

Naveed Ashraf, Fauzia Sajjad, Muhammad Akmal Azeemi, Asma Ghouri. COLLOID CYST OF THE THIRD 
VENTRICLE; ENDOSCOPIC EXCISION (Original) Prof Med Jour 17(1) 156-163 Jan, Feb, Mar 2010.


