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Role of MRI in Diagnosis of Ruptured Intracranial Dermoid Cyst

ABSTRACT

Introduction: Intracranial dermoid cystic tumors account for <1% of all intracranial masses. Case report: 

A 52-year-old male, having headaches, nausea and is presented with a history of 2 episodes of new onset 

seizures. On presentation, the patient had a normal physical exam, including a complete neurological 

and cranial nerve exam. Methods: Precontrast MRI; TSE/T2Wsequence in axial/coronal planes; 3D – 

HI-resolution T1W sagittal; FLAIR/T2W axial; FLAIR/T2W, Flash/T2W oblique coronal plane, GRE/T2W 

axial. Post-contrast TSE/T1W sequence in axial, coronal and sagittal planes. Diffusion weighted and ADC 

mapping, postcontrast: TSE/T1W sequence in axial, coronal and sagittal planes. Results: Subsequent MRI 

of the brain revealed an oval and lobulated 47x34x30mm (TRxAPxCC) non-enhancing T1-hyperintense 

mass in right cavernous sinus, with compression of surrounding mesial temporal lobe and right anterolateral 

aspect of mesencephalon. Findings are consistent with ruptured dermoid cyst, given the evacuated sebum 

content at its lower half. Sebum particles in millimetric sizes are seen within right Sylvian fissure, anterior 

horns of lateral ventricles and to a lesser extent within left Sylvian fissure, right parietal sulci, cerebral 

aqueduct, and basal cisterns. No restricted diffusion is seen, eliminating the possibility of epidermoid. A 

shunt catheter is evident traversing between right lateral ventricle and right parietal bone; besides, slit-like 

right lateral ventricle is noted (likely secondary to over-draining shunt catheter). Conclusion: Intracranial 

dermoid cysts are benign rare slow-growing tumors that upon rupture, however, widespread presence of 

T1 hyperintense droplets and leptomeningeal enhancement can be noted–making MRI the best imaging 

modality for diagnosis of this rare entity.
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1. INTRODUCTION
Intracranial dermoid cystic tu-

mors account for <1% of all intracra-
nial masses. Intracranial dermoid cysts 
are uncommon lesions with character-
istic imaging appearances. They can be 
thought of as along the spectrum: from 
epidermoid cysts at one end (containing 
only desquamated squamous epithe-
lium) and teratomas at the other (con-
taining essentially any kind of tissue 
from all three embryonic tissue layers). 

Dermoids are nonneoplastic, con-
genital ectodermal inclusion cysts that 
contain varying amounts of ectoderm 
derivatives to include apocrine, sweat, 
and sebaceous cysts as well as hair folli-
cles, squamous epithelium, and possibly 
teeth. They are not to be confused with 
an epidermoid cyst, which contains 
only squamous epithelium. Teratomas, 
although similar in some respects, are a 
separate entity. Teratomas are true neo-

plasms that contain tissue from all three 
embryonic germ cell layers (1).

Dermoid cystic tumors arise from 
the inclusion of ectodermally com-
mitted cells at the time of neural tube 
closure during the third to fifth week 
of embryogenesis. These lesions are 
slow growing due to the active produc-
tion of hair and oils from the internal 
dermal elements (2). The presentation 
of dermoid tumors is quite variable. 
Occasionally they are incidental find-
ings discovered on brain computed to-
mography (CT) or magnetic resonance 
imaging (MRI) for otherwise unrelated 
clinical complaints, or they are discov-
ered during imaging investigation of 
unexplained headaches, seizures, and 
rarely olfactory delusions (3, 4). When 
dermoid cystic tumors rupture and 
spread their contents into the ventri-
cles and subarachnoid and/or subdural 
spaces, the most common clinical pre-
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sentation is that of headache and seizures. Headache may be 
the consequence of compression of adjacent neural structures, 
chemical meningitis from cyst content irritation, or perhaps 
the effects of hydrocephalus if present.

Dermoid cystic tumor rupture usually occurs sponta-
neously; however, cases of rupture secondary to closed head 
trauma or iatrogenic surgical complications have been re-
ported. Supratentorial dermoids often present in the second 
or third decades of life, while posterior fossa dermoids typ-
ically present in the first decade of life as a consequence of 
mass effect exerted on the fourth ventricle with resulting hy-
drocephalus (5). Posterior fossa cystic tumors may have vis-
ible occipital scalp dimples or sinus tracts. If present, these are 
usually discovered in infancy. A fistulous sinus tract may lead 
to recurrent bouts of bacterial meningitis.

On MRI scans, dermoids will be hyperintense (bright) on 
T1-weighted imaging and heterogenous on T2-weighted im-
aging. If the internal fat content is relatively low, the lesion 
will reveal cerebrospinal fluid–like signal intensity. In such 
cases, fluid attenuation inversion recovery (FLAIR) is useful, 
in that the fat will appear hyperintense (bright) on a back-
ground of suppressed fluid signal (dark). On MRI, fat constit-
uents create a so-called “chemical shift” artifact due to mis-
registration of the signal in the frequency-encoded direction. 
This can be particularly useful in diagnosing these lesions 
preoperatively. When a dermoid tumor ruptures, fat droplets 
- appearing hypodense on CT or T1 hyperintense on MRI - 
may be seen scattered and floating within the nondependent 
portions of the ventricular system and/or subarachnoid space. 
This is considered a classic imaging feature of these lesions. In 
the setting of complicating chemical meningitis, intense pial 
and ventricular ependymal enhancement may be detected 
after the administration of MRI gadolinium contrast (6-8).

2. CASE REPORT
A 52-year-old male, eight years ago, in 2008, complaints of 

severe headaches, vomiting thus visits the neurosurgeon, who 
recommends him for CT examination. After the examina-
tion, it is verified a dermatoid cyst, that causes compression 
in the ventricular system with development of the shunt. The 
patient does not refer of any problems till December 2016, 
where he refers of having headaches, nausea and is presented 
with a history of 2 episodes of new onset seizures. On presen-
tation, the patient had a normal physical exam, including a 
complete neurological and cranial nerve exam.

We did MRI with protocol: precontrast MRI; TSE/T2W 
sequence in axial/coronal planes; 3D – Hi-resolution T1W 
sagittal; FLAIR/T2W axial; FLAIR/T2W and Flash/T2W 
oblique coronal plane, GRE/T2W axial plane for detection 
of heme products. Post-contrast TSE/T1W sequence in axial, 
coronal and sagittal planes. Diffusion weighted and ADC 
mapping MRI images for EPI sequence in axial plane.

3. RESULTS
Subsequent MRI Figures 1 (a, b, c, d, e, f, g, h) of the brain 

revealed an oval and lobulated 47x34x30mm (TRxAPxCC) 
non-enhancing T1-hyperintense mass in right cavernous 
sinus, with compression of surrounding mesial temporal lobe 
and right anterolateral aspect of mesencephalon. Findings 
are consistent with ruptured dermoid cyst, given the evacu-
ated sebum content at its lower half. Sebum particles in mil-
limetric sizes are seen within right Sylvian fissure, anterior 
horns of lateral ventricles and to a lesser extent within left 
Sylvian fissure, right parietal sulci, cerebral aqueduct, and 
basal cisterns. No restricted diffusion is seen, eliminating 
the possibility of epidermoid. A shunt catheter is evident 
traversing between right lateral ventricle and right parietal 
bone; besides, slit-like right lateral ventricle is noted (likely 
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Figure 1. ( a- h ): Subsequent MRI of the brain revealed an oval and lobulated 47x34x30mm 
(TRxAPxCC) non-enhancing T1-hyperintense mass in right cavernous sinus, with compression 
of surrounding mesial temporal lobe and right anterolateral aspect of mesencephalon. Findings 
are consistent with ruptured dermoid cyst, given the evacuated sebum content at its lower half. 
Sebum particles in millimetric sizes are seen within right Sylvian fissure, anterior horns of lateral 
ventricles and to a lesser extent within left Sylvian fissure, right parietal sulci, cerebral aqueduct, 
and basal cisterns. No restricted diffusion is seen, eliminating the possibility of epidermoid. A 
shunt catheter is evident traversing between right lateral ventricle and right parietal bone; 
besides, slit-like right lateral ventricle is noted (likely secondary to over-draining shunt catheter).  

 

4. Discussion 

Intracranial dermoid cysts are rare, comprising 0.04–0.7% of intracranial tumors. They are 
derived from ectopic epithelial cells that are part of the neural tube, which also explains their 
typical location close to the midline. Although they are benign, slow-growing tumors, they may 
cause focal neurologic signs through encroachment of neurovascular structures and, rarely, 
rupture (9). Dermoid cysts contain lipid material, and previous reports have discussed that they 
may have fatty tissue peripherally and fluid centrally. They can contain hair follicles, sebaceous 
and sweat glands, and the presence of these structures helps distinguish a dermoid from the more 
common epidermoid cysts (10). They are not true neoplasms, as they enlarge through 
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secondary to over-draining shunt catheter).

4. DISCUSSION
Intracranial dermoid cysts are rare, comprising 0.04–0.7% 

of intracranial tumors. They are derived from ectopic epithe-
lial cells that are part of the neural tube, which also explains 
their typical location close to the midline. Although they are 
benign, slow-growing tumors, they may cause focal neuro-
logic signs through encroachment of neurovascular struc-
tures and, rarely, rupture (9). Dermoid cysts contain lipid ma-
terial, and previous reports have discussed that they may have 
fatty tissue peripherally and fluid centrally. They can contain 
hair follicles, sebaceous and sweat glands, and the presence of 
these structures helps distinguish a dermoid from the more 
common epidermoid cysts (10). They are not true neoplasms, 
as they enlarge through accumulation of desquamation prod-
ucts and sebaceous secretions inside a cystic cavity rather than 
via cell division.

Rupture of intracranial dermoid cysts is a rare phenom-
enon (5 out of 2707, or 0.18% of all new CNS tumors op-
erated on during a 12-year period at a major tertiary care 
center) and typically spontaneous, although can occur sec-
ondary to closed head trauma (11). The pathophysiology 
behind spontaneous rupture is not clearly understood, and 
hypotheses have implicated glandular secretions caused by 
age-dependent hormones as well as head movements and 
brain pulsations (12). The dissemination of intracystic keratin 
and cholesterol breakdown products following rupture can 
cause a wide variety of symptoms ranging from headache to 
hallucinations (13). Clinical presentation can vary depending 
on the cyst location, and in one analysis of available case re-
ports by El-Bayh et al. (14) headache was the most common 
symptom (32.6%), followed by seizures (26.5%), cerebral isch-
emia with sensory and/or motor hemi syndrome (16.3%), and 
aseptic meningitis (8.2%) (15). The case presented involved 
a spontaneously ruptured intracranial dermoid cyst causing 
new onset seizures due to presumed chemical meningitis and 
chemical irritation secondary to dissemination of fat droplets 
(16-19).

On CT scans, dermoid cysts can have mixed densities, and 
rarely enhance following contrast administration (20-23). 
The intracystic fat and disseminated fat droplets appears hy-
podense, whereas calcifications in the wall are hyperdense. 
Hydrocephalus and fat-fluid level may be present following 
rupture into the ventricular system. On MRI, dermoid cysts 
are hyperintense on T1-weighted sequences and variable on 
T2-weighted sequences, although the presence of cholesterol 
can often make them appear hypointense on T2 as well (23-
26). Dermoid cysts can be differentiated from epidermoid 
cysts in that the former demonstrates fat signal on CT and 
MRI whereas the latter resembles CSF (27-29). Although 
Fluid Attenuated Inversion Recovery (FLAIR) sequences and 
Diffusion Weighted Imaging (DWI) have been used to dis-
tinguish the two entities, dermoid cysts can resemble epider-
moids due to their bright signal on DWI (30, 31).

MRI is more sensitive than CT in the detection of dermoid 
cysts and due to the higher contrast resolution, the ease of 
multiplanar imaging and the lack of bone artifacts (32). Or-
akcoiglu et. al. (33) in particular emphasizes the importance 
of using an MRI protocol involving T2-WI, T1-WI, T1 fat 

saturated-WI, Magnetic Resonance Angiography (MRA) 
and DWI. Conventional MRI is not very helpful in distin-
guishing dermoids from other cystic masses such as arachnoid 
cysts. On DWI, however, the dermoids are hyperintense to 
brain parenchyma, but demonstrate an ADC that is similar 
to that of parenchyma and CSF. This is in contrast to arach-
noid cysts, which show the opposite pattern (low DWI, but 
elevated ADC) (34,35). Differentiating a dermoid cyst from 
craniopharyngiomas is relatively easier, as the latter enhances 
strongly on CT (36, 37). In addition, the craniopharyngioma 
cyst walls also display strong enhancement on T1-weighted 
MRI sequences (38, 39). Teratomas help distinguish them-
selves via their calcifications, which are hyperintense on CT 
(40, 41) and show up as shadowing echogenic foci on ultra-
sound (42-44).

Dermoid cysts are benign entities, and have a generally fa-
vorable prognosis. Surgery is only indicated in cases where 
dermoid cysts cause mass effect and serious neurological defi-
cits. In cases where the cyst is intact, the goal is complete sur-
gical removal of the primary tumor capsule and intracystic 
contents and dissection from adjacent neurovascular struc-
tures.

5. CONCLUSION
Intracranial dermoid cysts are benign rare slow-growing 

tumors that, when intact, are of mixed or predominantly low 
density on CT and hyperintense on MRI T1 with little to no 
contrast enhancement. The cysts are hyperintense on DWI 
and isointense to brain parenchyma on ADC, which helps dis-
tinguish them from other cystic masses. Upon rupture, how-
ever, widespread presence of T1 hyperintense droplets and 
leptomeningeal enhancement can be noted–making MRI the 
best imaging modality for diagnosis of this rare entity.

The capability of MR to evaluate the associated vessel dis-
placement, either by flow void or MR angiography, paired 
with better visualization of the lesions relative to the base of 
the skull owing to lack of bone interference and multiplanar 
imaging capability, make MR the preferred preoperative im-
aging method.
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