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ABSTRACT

Aim: We describe a 52 year old gentleman who had a third ventricular lesion, presumed
to be epidermoid cyst, which is very rare. We also describe the appearances of this rare
condition on newer MRI sequences.
Presentation of Case: Third ventricle is a rare site of epidermoid cysts and difficult to
visualise specially in routine MRI sequences. We used 3D FLAIR sequence as part of
routine MRI protocol that was helpful in raising suspicion initially, aided by clinical
presentation. Subsequent 3D T2 SPACE sequence confirmed the presence of
abnormality.
Discussion: The case highlights the importance of high resolution 3D FLAIR sequence
as part of initial MRI protocol that is devoid of CSF flow artefacts and therefore helpful for
small intraventricular lesions. Importance of 3D T2 SPACE is also highlighted which is
another new MRI sequence. It has excellent spatial resolution without artefacts that is
helpful in clearly delineating the presence of small lesions such as epidermoid cyst and
its relationship with surrounding structures and increasing diagnostic certainty.
Conclusion: We present a rare case of presumed third ventricular epidermoid cyst and
potential role of newer MRI sequences in small intraventricular lesions.

Case study
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1. INTRODUCTION

Intracranial epidermoid cysts (ECs) are rare slow growing congenital lesions, accounting for
0.2% to 1.8% of all intracranial primary tumours [1]. In the literature, 11 cases of ECs have
been reported within the region of the third ventricle [2-13]. We present a rare case of third
ventricular EC as seen on newer magnetic resonance imaging (MRI) sequences.

2. PRESENTATION OF CASE

A 52 year old gentleman was referred to ophthalmology outpatients by his optician following
an incidental finding of bilateral inferior quadrantanopia. There was no history of trauma or
significant family history. On examination, visual acuity was normal and no other focal
neurological defects were identified. MRI was requested to rule out organic causes of his
visual field defect.

The initial unsupervised MRI of the brain showed no obvious abnormality in T1 sagittal and
T2 axial images (Fig. 1). However, the three-dimensional Fluid Attenuated Inversion
Recovery (3D FLAIR) sequence, performed routinely in almost all patients in our institution,
showed an area of heterogenous signal in the suprasellar region within the third ventricle
(Fig. 2). This prompted a recall for a repeat supervised MRI using high-resolution 3D
Sampling perfection with application optimized contrast using flip angle evolution with strong
T2 weighting (3D T2 SPACE), that we use for assessment for Internal acoustic meatus (IAM)
and inner ear (Fig. 3), diffusion weighted imaging (DWI) (Fig. 4) and T1-weighted sequences
before and after gadolinium enhancement (Fig. 5).

Fig. 1. (a) T1 weighted sagittal and (b) T2 weighted axial images show the position of
epidermoid cyst (black arrow) as an area of low signal on T1 and high signal on T2

weighted images.
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Fig. 2. 3D FLAIR images in (a) sagittal, (b) coronal and (c) axial reconstructions,
showing epidemoid cyst (white arrow) as an area of intermediate signal, within the

third ventricle.

Fig. 3. 3D T2 SPACE sequence (a) Axial reconstruction showing right optic nerve
(thick white arrow), optic tract (thin white arrow), optic chiasm (dotted white arrow)
and epidermoid cyst (black arrow). (b) Coronal reconstruction showing optic tract

(thin white arrow) and epidermoid cyst (thick white arrow). (c) Sagittal reconstruction
showing epidermoid cyst (thick black arrow), optic chiasm (thin black arrow),

mamillary body (long white arrow) and pituitary gland (small white arrow).



International Neuropsychiatric Disease Journal, 2(2): 68-77, 2014

71

Fig. 4. Diffusion-weighted Imaging (a) Axial DWI (b=1000s/mm2) and (b) ADC map
showing the epidermoid cyst (arrows). The DWI signal is higher than CSF and similar

to white matter. On ADC the signal is intermediate between CSF and white matter.

Fig. 5. (a) Sagittal and (b) Coronal T1-post contrast images showing the epidermoid
cyst (white arrow) and enhancing pituitary stalk (black arrow).

On 3D T2 SPACE sequence (Fig. 3), a mass measuring 14 x 20 x 7 mm transversely,
anterior-posteriorly and supero-inferiorly respectively was demonstrated to be present at the
floor of third ventricle mainly on the anterior/antero-inferior aspect including supraoptic
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recess, abutting the supero-medial aspect of the optic tracts and optic chiasm but reaching
posteriorly upto mamillary bodies. The lesion took the shape of the third ventricle and had no
significant mass effect. It had heterogeneously low signal on T1 weighted images and high
signal on T2 weighted images. On 3D T2 SPACE, the lesion was hypointense compare to
adjacent CSF but significantly brighter than the surrounding cerebral parenchyma. The
lesion did not enhance with contrast. On DWI sequence, on the strong diffusion-weighted
(b-value = 1000 s/mm2) images, the lesion was of higher signal than CSF and similar to the
white matter signal. On apparent diffusion coefficient (ADC) map, the lesion had
intermediate signal between CSF and white matter.

The findings were thought to represent an unusual intra-ventricular EC at the floor of third
ventricle, including the supraoptic recess, abutting the optic tracts and chiasm. On 2 month
follow up MRI, the lesion showed no interval change. Following multi speciality review, it was
decided to keep the patient under further follow up and currently, the patient is being closely
monitored in an outpatient setting.

3. DISCUSSION

ECs arise from dermal inclusion during neural tube closure in the third to fifth week of
embryogenesis. Islands of ectodermal tissue arise from failure of total separation from the
neurotube. Other theories have suggested that invagination or abnormal sequestration of
ectoderm from dermal fusion sites such as the eyes and ears [3,12,14,15]. Acquired ECs
have been thought to be caused by surgical or post traumatic implantation [16].

Histologically, ECs resembles the linear growth rate of skin [17]. They are composed of a
thin of squamous epithelium lining which macroscopically appear white, pearly, smooth,
nodular or lobulated [16,18]. There is an internal core of desquamated epithelial keratin and
high content of cholesterol giving the distinctive characteristic MR imaging appearance in
different radiological modalities.

Intracranial ECs tend to be located off the midline. The most common location, 40-50% of
these are within the region of cerebellopontine angle (CPA) [19]. ECs are the third most
common tumour in the CPA region, following vestibular schwannoma and meningioma.
Approximately 100 cases of ECs have been reported in the fourth ventricle (17%) and the
parasellar and sellar region (10-15%) [18,20]. Less common location include
intraparenchymal, including all lobes of the cerebral hemisphere, brainstem and spine [16].
Third ventricular ECs are very rare. After careful search, we could find only 11 cases of ECs
within the third ventricle in the literature [2-13].

ECs are known to be ‘soft’ tumours due to their content and tend to take the shape of
available space, rather than compressing adjacent structure significantly. Masses related to
anterior recesses or the floor of the third ventricle tends to manifest with dysfunction of the
hypothalamic-pituitary axis or visual disturbance due to impingement of optic chiasm or optic
recesses [21].

In the literature, patients with ECs commonly present with signs and symptoms of gradual
onset mass effect. Symptoms such as headache, cranial nerve defects, cerebellar signs,
seizures and raised intracranial pressure [1,3,4,6,7,13,15,22-24].

Masses arising from floor of the third ventricular are uncommon. The most frequently seen
lesion is hypothalamic hamartoma in young adults. Distortion of third ventricular floor by
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extrinsic pathology such as ectasia or basilar artery aneurysm, dermoid, epidermoid or
arachoid cysts have also been reported [21]. The differential diagnosis of masses in relation
to anterior aspect of the third ventricle in adults is broad, including lymphoma, pituitary
macroadenoma, craniopharyngioma, metastases, granulomatous disease, meningioma,
giant cell astrocytoma and cystic lesions (such as colloid cysts).

Depending on the anatomical location of the EC within the third ventricle, different
manifestations have been described in the literature. These include nausea, vomiting,
headache, visual disturbance and mental disturbance [2-8]. Tumours in the anterior and
inferior region of the third ventricle can cause endocrine disturbance and visual impairment.
In the case of our patient, blood test showed no sign of hypopituitarism or diabetes insipidus.
A single case report of an EC of posterior third ventricle presented solely with galactorrhea
[11]. Significant complications could occur, such as hydrocephaly following obstruction of
foramen of Monro. Rupture and release of intracystic content into cerebral spinal fluid have
been reported to cause aseptic meningitis. Post-operative recurrence has been reported
[5,9].

On CT imaging, ECs typically presents as well defined, round, lobulated hypoattenuated
masses with a density similar to CSF, however, uniformly hyperdense epidermoid have been
reported on CTs, which is likely due to high protein content or calcium constitution following
saponification in 10% of intracranial ECs [3,25].

On MRI, ECs usually appear hypointense on T1 and hyperintense on T2 weighted imaging.
They demonstrate some degree of internal heterogeneity and minimal or no enhancement
after gadolinium administration [19].

On FLAIR sequences, the majority of ECs appear hyperintense relative to CSF [26].
Contrast variations within ECs have been shown in FLAIR sequences, due to differences in
water content. It is suggested that signals from EC with high water content are suppressed
by FLAIR giving intermediate signal intensity in some cases. 2D FLAIR is most commonly
used; however, the 3D FLAIR is a relatively new sequence that is gaining acceptance for
neuroimaging in multiple sclerosis and other situations. It is based around a SPACE
acquisition with near-isotropic resolution allowing multi-planar reformatting of the resulting
images. 3D FLAIR suppresses CSF signal over the whole brain volume and is therefore less
susceptible to CSF flow artefacts than 2D FLAIR. This makes 3D FLAIR ideal to detect
subtle pathology within the ventricular cavities. To the best of our knowledge, an example of
an EC on 3D FLAIR has not been reported in the literature.

Steady-state gradient-echo sequences such as CISS (Constructive Interference in the
Steady State), FIESTA (Fast Imaging Employing Steady State Acquisition) or b-FFE
(balanced Fast Field Echo), have been used for assessment of acoustic schwannomas and
7/8th root complexes. Using these sequences, ECs typically appear heterogeneous and
hypointense compare to CSF and hyperintense compared with brain parenchyma with clear
demarcation between EC and CSF [27]. CISS can also demonstrate insinuating margins of
EC and has been shown to be one of the best sequences for ECs. However, these
sequences are now being replaced by strongly T2 weighted 3D SPACE sequence. 3D
SPACE sequence has limited references in literature [28]. Various types of contrasts can be
produced such as T2, FLAIR, T1, strongly T2 weighted (for inner ear), MRCP etc. A study by
Watanabe, et al. found 3D SPACE superior to CISS for MR cisternography [29]. The 3D T2
SPACE uses a turbo-spin-echo acquisition with an extended echo train. Strong T2 contrast
is generated by manipulating the refocusing RF pulses along the train. This sequence
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produces high resolution images in a reasonable scan time without the banding artefacts
sometimes seen on steady-state gradient echo. The appearance of ECs on 3D SPACE is
expected to be similar to CISS and, as expected, the lesion was of slightly lower signal than
CSF. Because of its excellent resolution and lack of artefacts, the lesion was very well
visualised and its relationship with surrounding structures was clearly delineated, in keeping
with the clinical features.

The appearances of ECs are also well described on DWI. The signal intensity of various
structures on DWI depends upon the ADC of the tissue and T2 relaxation time. On DWI, the
ECs are variably bright, mainly thought to be due to their high T2 relaxation time, although it
has been debated in the literature that there is a component of restricted diffusion
responsible for the appearance. The signal of ECs on DWI can vary between quite bright to
almost isointense to white matter. The ADC of ECs has been described as significantly
higher than white matter and lower than CSF [30]. In the present case, the signal on DWI
was on lower end of the spectrum appearing rather isointense to white matter. The ADC was
intermediate between that of CSF and white matter being more typical. More importantly,
DWI and ADC are most helpful in differentiating between ECs and their closest differential,
arachnoid cyst, which are typically CSF isointense and show the same signal on DWI and
ADC as surrounding CSF. It is clear that the DWI and ADC appearance in the present case
is inconsistent with CSF and more likely to represent EC (Fig. 4).

In the present case, a provisional diagnosis of EC was made after taking several important
features into consideration. It was a small intraventricular mass present at the floor of third
ventricle that appeared to conform to the shape of the ventricle with insinuating margins
rather than have significant mass effect. Its appearance on DWI was not that of arachnoid
cyst that tends to be the commonest differential. While the appearance on 3D FLAIR and 3D
T2 SPACE have not been described in literature, it was assumed that it would be somewhat
similar to routine 2D FLAIR and CISS/FIESTA, where it has been commonly described. Its
non-enhancing nature meant that the neoplastic and inflammatory diseases mentioned
earlier are unlikely as they are known to usually enhance on contrast to variable extent and
also on other imaging appearances.

Intraventricular ECs are very rare, particularly in third ventricle and no standard guidelines
have been described in literature for management of these lesions, although these have
been excised when symptomatic [5,9]. In the more usual location, namely the CPA cistern,
the symptomatic lesions are usually excised. A total excision is usually attempted although
can sometimes be difficult and may result in recurrence. They can remain stable or grow at a
slow rate. These are usually followed up on MRI [31,32].

Following multispeciality review, it was decided that the lesion can be followed up without
intervention especially as the patient was asymptomatic and showed no change on initial
follow up. If the patient remains asymptomatic and the size stable on future MRI, it is
anticipated that no intervention may be necessary, although the long term prognosis is
unclear at this point. However, we fully accept that the diagnosis remains provisional in
absence of surgical confirmation which is a drawback of this case report.

The current case demonstrates the imaging features of a small third ventricular lesion,
particularly on 3D FLAIR and 3D T2 SPACE, presumed to be an EC. These sequences
appear to be best for visualising such small intraventricular lesions. We also emphasize that
these lesions can be quite subtle on standard MRI and stress upon the importance of using
3D FLAIR sequence in standard brain protocols. Unless these sequences are used and the
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lesions are carefully looked for based on clinical features, these lesions can be easily missed
and their presence remains unknown.

4. CONCLUSION

We have presented a rare case of third ventricular lesion presumed to be EC as seen on
MRI. In particular, we have described the appearances on 3D FLAIR and 3D T2 SPACE that
have not been previously described in literature, to the best of our knowledge. We highlight
the importance of using 3D FLAIR in routine imaging protocols, instead of 2D FLAIR. We
also highlight the superiority of 3D T2 SPACE sequence in properly describing presence of
intraventricular lesions and their relationship to surrounding structures.
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