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ABSTRACT:

Colloid cyst of the third ventricle is a rare benign lesion accounting for 0.5% of all brain tumors, a small subset of
these patients can present with acute neurological deterioration which can be fatal. Estimate the risk of acute
deterioration in patients and to assess the outcomes in patients with symptomatic colloid cysts. Retrospective
correlative study of all patients diagnosed to have colloid cyst based on neuroimaging studies CT and or MRI] at
JSS Medical College and Hospital during the period January 1, 2014 to January 31, 2016. Of the 24 patients
included in the study, 8 patients presented with acute neurological deterioration of whom, four died suddenly
following diagnosis. Estimated risk of deterioration was 36%, but mortality in the subset of patients with acute
neurological deterioration was as high as 50%. Risk factors for acute deterioration based on patient age, cyst size
and density on plain CT, and presence of hydrocephalus were evaluated. Positive correlation was obtained for cyst
size and hydrocephalous. While most patients have an insidious clinical course, a small unpredictable cohort of
patients present with a cascade of neurological which can culminate in sudden death, necessitating early surgical
intervention. Early intervention with ventriculostomy as an interval procedure in the setting of Emergency
Department can often prove to be life saving.

Keywords: Colloid cyst, Sudden death, Ventriculostomy.
Abbreviations used in this paper: CT = computerized tomography; MRI = magnetic resonanceimaging; Colloid Cyst [ CC]

INTRODUCTION

Third ventricular colloid cysts are rare benigntleglial cysts which account for 0.5-2% of all thgracranial
tumours with a reported incidence is 3.2 per 100,06pulations. Clinical presentation with symptoimgiuring
mid-adulthood>*"! Despite their benign histology, they carry a ppoognosis by virtue of its location with a
documented mortality greater than 10% in symptoerzses. The risk of fatality is reported to béigh as 1/%of
all symptomatic patients.

Embryologically, these cysts are derived from thienflive neuroepithelium of the tela choroidea be tectopic
endodermal migration in the velum interpositum. Thsts are located in the rostral aspect of thetrcular roof.
Subsequently they project inferiorly to occupy thaterosuperior quadrant adjacent to the foramina of
Monro®3The cyst is attached by a short stem to the wathefthird ventricle; it is this attachment thabyides
partial stability within the ventricular luméh® ©

The natural history of colloid cysts is varied lsitmostly an insidious course. Majority are a syonmdtic and are
often discovered as an incidental finding. Symptogy at presentation is varied; the commonesiaindymptom
being headache in about 2/3rd’s of the patientssdges of paroxysms of headache (with change af peaition),
vomiting and amblyopia, or profound mental changes classical of colloid cysts. Other symptoms udel
disturbed mentation, vomiting, vertigo, drop atgekd sudden attacks of leg weakness, rarely caaritfest with
seizures.[”! Recent studies also highlight the prevalence afnitive symptoms, with symptoms ranging
fromanterograde amnesia to gustatory hallucinafidrese symptoms can occur with or without the preseof
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hydrocephalus, and are thought to be secondargngpession of connecting pathways between the roesoes
and subcortical limbic regior¥.

The ominous facet of this benign cyst is the oenre of acute neurological deterioration precipitaby sudden
death. Proposed mechanism for this lethal outcosna imatter of debate. This has been attributedctdea
obstruction of cerebrospinal fluid (CSF) resultiimyherniation and brainstem compression or altenatf the
hypothalamus-mediated cardiovascular reflex controAtleast one-third of symptomatic patients areisit for
precipitous decline or dealt*?

The main stay of therapy for symptomatic colloigteyvith or without neurological deterioration isgery. Varied
approaches have been advocated for the cyst exciSi@ans-callosal, trans-cortical, trans-ventricub® a sub-
frontal lamina terminalis approach have been dieedriln areas where-in neurosurgical expertisenisdd, prompt
unilateral or bilateral ventriculostomy to redudattacranial pressure has proven to be lifesavnthe setting of
acute neurological deterioration if intervened yarCyst excision can be done as an interval praeébliowing
the shunt™?Despite our increasing awareness of the naturtdrisf colloid cysts, the cohort of patients whe a
at risk for acute neurological deterioration canpetaccurately defined. Guidelines pertaining t@ery or follow-
up in patients with asymptomatic colloid cyst atit snclear.****

MATERIALSAND METHODS

Sole inclusion criterion was neuroimaging documtmaof a Colloid cyst during the period Januar2014, and
January 31, 2016. All imaging studies were perfatroe Philips Ingenuity-128slice CT and Philips Inge3Tesla
MRI at JSS Medical College and Hospital, Mysore.

24 patients with an imaging diagnosis of colloigtcyere retrieved from the archives and evaluatedfitcomes.
Two categories were distinguished, one cohort aithte neurological deterioration characterized lmascade of
neurological symptoms accompanied with vomitingterald consciousness suggestive of raised intradrani
pressures and the other in whom the diagnosis madeintal, the patients who underwent neuroimadpngother
systemic illnesses.

Neuroimaging was performed using CT in 18 pati¢i&%) and MRI in 6 patients (25%). Data on patiege at
presentation, size and density of the cyst, preseficiydrocephalous were retrieved for statistar@dlysis. Each
factor was assessed as an independent variabtedarause of deterioration. Risk factors for aaldterioration
were explored using univariate analysis with thehEr exact testand crude relative risk assessr@emhputer
statistical software (Software Package for the &détiences, version 10.0.5 for Windows; SPSS a9 used to
perform statistical analysis.

RESULTS

Of the 25 patients, 8 presented with acute neuicdbgleterioration, 4 died and 4 were operated upith good
outcomes. The mean age of patients at the timéaghdsis was 46.9 years (range 21-77 years) wilfiaite male
preponderance of 24%. Estimated risk of deterionatvas 36%, but mortality in the subset of patiewts acute
neurological deterioration was 50%. The naturaltolnjs of colloid cysts and the pathophysiology ofutec
deterioration are insufficiently known to calcul#éite risk for an individual patient based on thiggeres.

The age group at presentation was also varied dbagest in our series was 13year old, the oldest Tvgears.
Sizes of the cyst were varied, the smallest cyss @am, and the largest was 25mm.[Graph 1, 2] Of&he
symptomatic patients, the youngest was 13yearstandldest was 44yrs, both of whom died during MRle time
lapse between CT and MRI was about 6.2hours. Onienpadied immediately after CT scan in emergency
department (0.4hrs), one died in transit to openatiheatre, both of these patients could not bescésted. 4 other
patients were operated and discharged with no fegioal complications. Multivariate statistical dysis of risk
factors revealed positive correlation for the ocence for hydrocephalus and size of cyst.
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Graph 1: Ageat presentation of colloid cysts
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Graph 2: Scatter graph depicting the varied sizes of colloid cysts complicated by hydrocephalous.
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The second cohort of patient in whom the diagnokilloid cyst was incidental, were educated altbetcyst and
its complications. Patients were advised to repmithe emergency department in event of occurreyogptoms,
follow up imaging was advised on a yearly basis doperiod of three years, if clinically quiescetitey were
advised clinical evaluation and cessation of setjglemaging.

DISCUSSION

Despite articles documenting the benignity of tleision, review of literature documents the occureenf acute
deterioration and sudden deaths, a 1996 revieweoliterature by Hernesniemiand Leivo recorded % 21 the 939
patients presented with compromised consciousfegsven in our own case series, 8 patients (33.3%3gmted
with acute deterioration, of whom four died, of ther two patients succumbed during the MRI.

The true prevalence of colloid cysts is unknowrt,tiased on a series of consecutive CT scans ihéms estimated
to be lower than one in several thousand, howéhematitopsy series document a prevalence of 1 il gfsons.
Although the prevalence of colloid cysts is quier) the incidence is even lowér”

In our series, we noted that the estimated riskcote deterioration for incidentally discoveredraptomatic colloid

cysts is only a fraction of the estimated risk $gmptomatic patients. These results are in agreemigm recent
data on untreated asymptomatic patients given #ieral history of these cystd**??A life time risk of acute
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deterioration in patients harbouring symptomatitloét cyst is varied, highest reported till dateabout 34%;
though this cohort of symptomatic patients may ttrte a composite of subgroups with different rigciables,
pertaining to age at presentation, presence ofdaggihalous and the cyst size & cyst density.

For instance, it has been suggested that coll@tscgmaller than 10 mm in diameter are associatédaiminimal
risk of acute deterioratidf®*"***¥In our study, incidental colloid cysts were mostiythe range of 3mm to 12mm,
mostly less than9mm, only two patients were 10muh @her was 12mm, both of whom had no clinical sims
pertaining to the colloid cysts. In the cohort afipnts with presented with acute neurological ri@tation, the size
ranged from 6.5mm to 25mm [Figure 1, 2].

Figure 1: Axial, Coronal and Sagittal Non contrast CT of a 21year old lady who died soon after imaging, showing a hyper dense third
ventricular Colloid Cyst complicated by hydrocephalous & brain herniation

Figure 2: Multiplanar and Multisequence MRI of a 26year old male showing T1 hypointense and T2 hyperintense lesion with no
restricted diffusion, third ventricular Colloid Cyst complicated by hydrocephalous & brain herniation. No enhancement was seen in the
post contrast images, not depicted here
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Pollock and colleagues proposed a theory of tharakhistory of colloid cysts. The occurrence ofmgpgoms is
thought to depend on the interaction of three factoate of cyst growth, development of cerebroapiituid
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obstruction, and arrested cyst growth in the ofuitient.**The theory posed by Pollock and colleagues does not
identify subgroups of patients with higher or lowisks of acute deterioration.

With increased availability of neuroimaging, asyopétic colloid cysts will be encountered more frexfly. The
dilemma for therapeutic approach is in assessmieheadache as the presenting symptom concerns erhtité
headache is caused by the colloid cyst. Polloc,eh their review opined that if the headache wemight to be
unrelated to the colloid cyst, the patient is catempd as Class | or Il; neurosurgical interventi®mot warranted in
these patients. If however headache is associaittdother symptoms, then such patients would bangekeas
symptomatic (Class Ill) and prompt neurosurgic&iivention is resorted to in this subset of pasient

Macaulay and colleagues postulated that in patieftts colloid cysts, as the patient ages, the dctgpblet cell
rests secrete an amorphous, proteinaceous matesidting in cyst formation and expansion. If thestcenlarges
rapidly, obstruction of CSF flow occurs and symps$oaf increased intracranial pressure develop, atigere is
abrupt blockage of CSF sudden death occurs dusctedsed intracranial pressure and secondary beamation.

If, however, the cyst enlarges more gradually, shene is accommodated at the foramen of Monro withou
disruption of CSF flow and the patient remains gstgmatic as a steady state of CSF flow and absorp§
achieved. Owing to this it would be difficult tocastain as which subgroup of patients are at oskéurologically
deterioratior{*81920:21]

The imaging appearances of the cysts in our stughe waried in terms of HU on plain CT and intensityMRI. On
MR imaging the three cysts were hyperintense oraiid T2weighted sequences due to high mucin contient.
particular, when cysts on CT were isodense or hgpse, MRI delineated the cysts better than CT. Ppatients
who underwent MRI had isodense cysts on CT; MRI adgsed following CT for optimal delineation. Hoves,
regression analysis pertaining to cyst density askl of deterioration was not significant, thoudte tnumbers
encountered in our study are small, our findingsceos with what has been documented in literdftifé.

Given the high estimated risk of acute deterioratiosymptomatic patients, lack of definite atttddole risk factor,
occurrence of refractory herniation & documentedrall mortality as high as10%, prompt intervent&hould be
resorted to particularly in symptomatic patientsheTpathophysiological mechanisms responsible farteac
deterioration and sudden death are the same deb@teisk factors and condition at presentationjngwto
irreversible cerebral herniation, which can beaetiory to even emergent ventricular drainage, lee surgical
excision.

Early intervention in terms of unilateral or bilede ventriculostomy can be lifesaving if institutearly. CT is
adequate for diagnosis, subjecting the patient ®I ¥br confirmation or to corroborate findings cae done
subsequent to ventriculostomy if need'Be.

One of the limitations of this study, is that ip@ssibility that using the present recruitment radththe prevalence
maybe underreported, as there would be a subgmt@nts who were seen as outpatients in whom reaging
was not done and presumably there is a consideralstder of people harbouring colloid cysts who expee
only minor symptoms or express no complaint whichld result in underestimation of presentation.tlyasot all
patients who died suddenly undergo autopsy to tsnehe cause of death.

CONCLUSION

Desai et al in their series advocated emergencytgirocedure in patients with acute neurologicaéderation as
an interim procedure to cyst excision. None of plagients in whom a shunt was performed died. In smries,
estimated risk of deterioration was 36%. The patlysjplogical mechanisms responsible for acute aetgtion and
sudden death are the same despite the risk faatatscondition at presentation, owing to irrevessibkrebral
herniation, which often can be refractory.

The purpose of this article is to highlight the essity of early intervention in terms of unilateral bilateral
ventriculostomy which can be lifesaving if and wherstituted early. In our own experience, given the
circumstances in which mortality occurred, we adtecventriculostomy as an interim procedure toatmrative
imaging with MRI or definitive surgery.
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