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Background: Ruptured intracranial dermoid cysts are extremely rare. Standard

treatment consists of endonasal decompression or craniotomy with evacuation

and copious irrigation of subarachnoid spaces to remove any disseminated cystic

contents. Disseminated fat particles in the subarachnoid space may be the cause of

further sequalae, including the subsequent development of chemical meningitis and

hydrocephalus. Here, we present a case of ruptured suprasellar dermoid cyst treated

with craniotomy for emergent optic nerve decompression, followed by postoperative

hydrocephalus successfully treated with lumbar drain.

Case description: We describe a 30-year-old man with a history of migraines who

presented with acute onset of headache, photophobia, nausea, vomiting, and vision

loss in the left eye. Head CT and brain MRI demonstrated a ruptured suprasellar

dermoid cyst with associated mass effect on the optic nerves and frontal lobes as

well as fat attenuation material within the subarachnoid spaces. The patient underwent

left frontotemporal craniotomy for cyst resection and developed non-obstructive

hydrocephalus on postoperative day 1, refractory to external ventricular drainage.

Placement of a lumbar drain cleared the subarachnoid space of debris derived from

the ruptured dermoid cyst, and the hydrocephalus resolved. The patient did not require

permanent CSF diversion.

Conclusions: Intracranial dermoid cysts are uncommon, and rupture is a rare event.

Standard surgical treatment with craniotomy for evacuation may leave disseminated

dermoid contents and fat particles throughout the subarachnoid spaces. We highlight

a case of ruptured suprasellar dermoid cyst with postoperative communicating

hydrocephalus treated with lumbar drain when external ventricular drain (EVD) was

ineffective. Review of the current literature reveals inconsistent findings on the effects

of remaining fat particles. In cases with clinical evidence of increased intracranial
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pressure due to non-obstructive hydrocephalus attributable to chemical meningitis,

temporary lumbar drainage is an option to be considered before committing the patient

to permanent shunting.

Keywords: dermoid, cyst, hydrocephalus, rupture, lumbar drain, neurosurgery, intracranial

INTRODUCTION

Dermoid cysts (mature cystic teratoma) are benign,
developmental tumors that arise from inclusion of ectodermal
cells at the time of neural tube closure (1). They contain elements
of retained hair, teeth, sweat, and sebaceous glands, often with
large pockets of fat and cholesterol (2). Intracranial dermoid cysts
are typically diagnosed in the 2nd or 3rd decade of life (3), and
most commonly occur in the suprasellar space, Sylvian fissure, or
posterior fossa including the cerebellopontine angle or within the
4th ventricle (4). Extracranial sites include the spine and orbit,
which may occur with fistulous connections to the skin or dermal
sinus tract (5, 6). Malignant transformation into squamous cell
carcinoma is extremely rare but has been reported (7). Dermoid
cysts account for 0.04–0.6% of all intracranial tumors (8), and
rupture is a relatively uncommon occurrence accounting for
0.18% of all new central nervous system tumors operated on
during a 12-year period at a major tertiary care center (8). They
usually occur spontaneously, but cases of rupture secondary to
closed head trauma or iatrogenic surgical complications have
been referenced (3, 9). The pathophysiology behind spontaneous
rupture is not well-understood (3). Rupture can cause serious
complications, including chemical meningitis, visual loss,
vasospasm, and cerebral infarction. Patients commonly present
with headache (32.6%), followed by seizures (26.5%), cerebral
ischemia with sensory or motor deficit (16.3%), and aseptic
meningitis (8.2%) (10). Symptoms related to mass effect depend
on the location of the cyst: suprasellar cysts may present with
bitemporal hemianopsia, diplopia, and visual loss; cysts in the
sylvian fissure may present with seizures; posterior fossa and 4th
ventricular cysts may present with obstructive hydrocephalus or
lower cranial nerve findings (8). Rupture results in dissemination
of the dermoid contents into the subarachnoid space and/or
ventricles (11).

Surgical resection of the remaining cystic contents and tumor
capsule is the mainstay of treatment. Fat droplets within the
subarachnoid space are often visualized in ruptured cases and can
be removed with suction and irrigation. However, disseminated
cystic contents, including fat droplets, inevitably remain. Due to
the tumor rarity and wide range of postoperative outcomes, the
impacts of the remaining fatty deposits are unclear. In this report,
we describe a case of ruptured suprasellar dermoid cyst with
subsequent hydrocephalus successfully treated with a temporary
lumbar drain.

Case Description
A 30-year-old man with a history of migraines presented to
the emergency department with 2 days of frontal headaches,
photophobia, nausea, vomiting, and acute vision loss in the

left eye. The neurological exam was within normal limits, and
no focal neurologic deficits were elicited. Non-contrast CT of
the head revealed a hypodense, fat-containing suprasellar mass.
Brain MRI with contrast showed a non-enhancing 2.5 × 2.3 ×

2.3 cm suprasellar mass with fluid-fluid level and associated mass
effect on the optic chiasm, pituitary gland, and inferior medial
aspect of the bilateral frontal lobes. Multiple areas of scattered
foci of increased T1 signal within the left and right convexity
sulci and sylvian fissure were noted, suggestive of disseminated
subarachnoid fat due to a ruptured dermoid cyst (Figure 1).

On physical examination, the patient had an afferent dilated
left pupil, left ptosis, and diplopia. The patient was noted to have
a low grade fever to amaximum temperature of 38.2◦C, andwhite
blood cell count was elevated to 18.10 K/uL with neutrophilic
predominance. Sodium was 135 mmol/L, and lactic acid was 4.6
mmol/L. A lumbar puncture revealed cloudy cerebrospinal fluid
(CSF) with 60 mg/dL glucose, 144.3 mg/dL protein, and 2,640
nucleated cells/uL with 97% neutrophils. CSF culture and gram
stain were negative. Opening pressure was >55 cmH2O, and
closing pressure was 44 cmH2O following removal of 8cc of CSF.
Consequently, a right frontal EVD was emergently placed with
improvement of the mental status. Concomitantly, the patient
received a bolus of 10mg Dexamethasone IV.

Because of persistent poor vision in the left eye, the patient
was taken to the operating room for a left pterional craniotomy
for evacuation and decompression of the sellar lesion. Upon
dissection of the Sylvian fissure, the arachnoid space was
notably adherent with disseminated fatty appearing material
throughout. The arachnoid surrounding the optic nerves was
similarly adherent to the nerve, and the yellowish tan cyst
was seen compressing the nerves and optic chiasm. The cyst
was drained of tan-white, friable, amorphous material and with
adequate decompression of optic apparatus. The capsule of the
cyst was peeled off of the most anterior and inferior structures,
but part of the capsule was completely adherent to both optic
nerves and the infundibular stalk posteriorly, and this part of
the capsule was left in place to avoid further damage to the
neurovascular structures.

Postoperatively, the vision in the left eye dramatically
improved; however, over the following 3 days, attempts at
removing the EVD failed twice due to increased ICP and
symptom re-occurrence.

A lumbar drain was placed on postoperative day 3 and
leveled at 5–10 cc/hr as an attempt to drain particulate from
the subarachnoid spaces. The CSF from the subarachnoid
space was cloudy and contained 5.3 mmol/L lactate, 54 mg/dK
glucose, 240.5 mg/dL protein, and 415 nucleated cells/uL
with 98% neutrophils. Culture and gram stain were negative.
Upon insertion of the lumbar drain, the EVD was raised to
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FIGURE 1 | Sagittal (A) and Axial (B) non contrast Head CT showing a hypodense lesion in the sella/suprasellar region (white arrow), with associated scattered

hypodense globules along the parasagittal sulci and left sylvian fissure (red arrows) (C) Sagittal T1 fluid-attenuated inversion recovery (FLAIR), (D) 3D T2 fast spin-echo

(FSE), and (E) Coronal T1-weighted MRI showing a ruptured sellar dermoid cyst with pathognomonic blood-fat-CSF level (white arrow).

FIGURE 2 | (A) Contrast-enhanced Sagittal T1 image 6 months after

craniotomy, showing decompression of the sellar region with resolved mass

effect over the optic pathway. (B) Axial T2 MRI at 6 months after surgery,

showing normal size of ventricles and sulci.

20 cmH2O so that most of the drainage occurred via the
lumbar drain.

On postoperative day 6, CSF from the lumbar drain had
significantly improved and contained 7.2 mg/dL protein, 90
mg/dL glucose, and 11 nucleated cells/uL and the EVD was
clamped. Forty-eight hours later, the lumbar drain was also
clamped for the next 24 h, at which point both drains were
removed upon evidence of stably normal ICP and no clinical or
radiological evidence of hydrocephalus.

The patient was discharged home the following day.
At a 2-month follow-up, the patient was doing well, headaches

and diplopia resolved, and minimal residual blurry vision in the

FIGURE 3 | Fibrous tissue with acute inflammatory infiltrate and cauterization

artifacts at 100x (A) and 200x (B).

left eye continued to improve. A repeat head CT showed no
evidence of recurring hydrocephalus. By the 6-month follow-up,
all neurological and visual deficits had resolved, and a repeat
MRI of the brain showed stable sella decompression and stable
ventricular size (Figure 2).

Pathology
Analysis of the capsule demonstrated inflamed fibrous tissue
compatible with cyst lining (Figure 3), and the contents
contained material consistent with fat and blood.

DISCUSSION

Intracranial dermoid cysts account for 0.3% of all brain tumors
(4). They are congenital, non-neoplastic tumors that arise from
inclusion of ectodermally committed cells at the time of neural
tube closing around the 3rd to 5th weeks of embryogenesis. This
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explains why they typically appear close to the midline (3). They
have an outer capsule of dense fibrous connective tissue lined
with stratified squamous epithelium and can contain varying
amounts of ectoderm derivatives, including apocrine, sweat, and
sebaceous glands as well as hair follicles, squamous epithelium,
and possibly teeth (3, 11). The suprasellar, parasellar, frontobasal
region, or posterior fossa are the most frequent locations (11),
typically presenting in the second or third decades of life (3).

Through accumulation of desquamation products and
sebaceous secretions into the cystic cavity, dermoid cysts slowly
grow. Theymay be identified incidentally on CT orMRI scans, or
may present symptomatically with headaches, seizures, or rarely
olfactory delusions (3).

Although it was initially assumed that rupture of intracranial
dermoid cysts was always fatal, later cases disproved this
(12). Surgical removal with extensive rinsing of subarachnoid
space during operation is generally required (12). If the
capsule is strongly adherent to neurovascular structures, subtotal
resection should be considered to avoid vascular complications
(8). Recurrence after subtotal removal is extremely rare, but
incompletely resected cysts should be followed routinely (1,
9, 12). Surgical options for decompression, especially in cases
of sellar/suprasellar lesions, includes endoscopic endonasal
approaches (EEA) vs. traditional craniotomy (13–16). In this
case, an open craniotomy was preferred due to the concomitant
hydrocephalus and elevated ICP, and the resultant higher risk of
postoperative CSF leak associated to EEA.

During surgery, it is not always possible to remove
disseminated fat droplets, which can be diffuse and widespread.
Over time, these do not appear to be resorbed and persist for
years after time of rupture (8). The literature presents conflicting
evidence on whether or not this is a problem. Liu et al. followed
five patients with surgically removed ruptured dermoid cysts
with serial MRI scans and clinical examinations and noted
that extensive disseminated fat particles did not demonstrate
progression or movement or new neurological deterioration.
They determined that it is not necessary to remove the fat
droplets during surgery (8). However, some studies conclude
that presence of fat in the ventricles and subarachnoid spaces
produces many complications such as aseptic meningitis,
hydrocephalus, vasospasm, and cerebral ischemia (10). Some
authors argue that communicating hydrocephalus may be
a consequence of aseptic meningitis/arachnoiditis from
disseminated fat particles (12, 16). Martin et al. reported a
case of obstructive hydrocephalus as a result of ruptured
dermoid cyst, which was credited to intraventricular fat
(17). A handful of cases in the literature have documented
hydrocephalus following intracranial dermoid cyst rupture
(Table 1). Some of these studies at least partially credited
disseminated fat for playing a role in the development of
hydrocephalus (8, 9, 11, 19, 20, 22). In a report of a ruptured
right parasellar dermoid cyst that led to convulsive seizures a
few years after removal, Fukui commented that the symptoms
were likely due to residual fat particles in the Sylvian cistern,
and concluded that these should be removed as much as
possible at the time of surgery (23). Orakcioglu et al. discussed
two cases with postoperative fatty particles. In one patient,

the particles obstructed intraventricular pathways and led to
obstructive hydrocephalus, but in another, hydrocephalus never
developed (18). Karabulut and Oguzkurt reported a case of
tetraventricular hydrocephalus after intracranial dermoid cyst
rupture credited partially to subarachnoid and cisternal fatty
material (11).

When postoperative hydrocephalus does develop in
these cases, the most common treatment is placement of a
ventriculoperitoneal (VP) shunt (8, 9, 18) (Table 1). This
leads to symptomatic improvement and prevention of brain
damage (23) but makes the patient shunt dependent, usually
for life. In the case presented, as the patient continued to have
non-obstructive hydrocephalus despite proper ventricular CSF
drainage via an EVD, placement of a lumbar drain cleared the
disseminated fatty particles from the patient’s subarachnoid
space, facilitating the resolution of the hydrocephalus. The
ventricular size returned to normal, and there was no recurrence
of hydrocephalus.

This is the first case reported in literature in which
hydrocephalus after surgically removed ruptured intracranial
dermoid cyst was resolved with a lumbar drain. We hypothesize
that, differently from an EVD, a lumbar drain directly
addresses the reason for the obstructive hydrocephalus—which
is engorgement of the subarachnoid space with fat droplets
and inflammatory cells—by directly washing out the affected
anatomical space. This technique has also been supported
in cases of postoperative intraventricular hemorrhage with
persisting communicating hydrocephalus (24–28). Placement of
a temporary lumbar drain for a 5–7 days course, as it is in
the authors’ experience, is a safe and relatively low-invasive
procedure, usually preformed at the bedside.

It cannot be excluded that the combination of both
the EVD and the lumbar drain have determined the
resolution of the hydrocephalus. However, it remains
evident that until the placement of the lumbar drain,
it had been impossible to clamp the EVD without
incurring in increased ICP and clinical manifestations of
raised ICP.

CONCLUSION

Intracranial dermoid cysts are uncommon, and rupture is a rare
event. Surgical intervention is the mainstay of treatment, and
subarachnoid spaces should be copiously irrigated at the time
of surgery in order to clear out any residual dermoid contents.
Despite this, disseminated fat particles often persist throughout
the subarachnoid spaces. In the case of a ruptured suprasellar
dermoid cyst, postoperative communicating hydrocephalus
developed due to persistent fat particles in the subarachnoid
spaces. In this case we found that temporary CSF drainage
via a lumbar drain likely contributed to the resolution of the
hydrocephalus by clearing the subarachnoid space of persistent
fatty particles. Although the success of one case is not sufficient
to suggest a new protocol, this relatively low-impact procedure
could be considered in similar cases with refractory ICP before
submitting the patient to permanent CSF diversion.

Frontiers in Surgery | www.frontiersin.org 4 August 2021 | Volume 8 | Article 714771

https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org
https://www.frontiersin.org/journals/surgery#articles


Blitz et al. Ruptured Suprasellar Dermoid Cyst

TABLE 1 | Details of literature review of patients who presented with hydrocephalus post intracranial dermoid cyst rupture.

References Demographics Location of cyst Treatment

Karabulut and Oguzkurt (11) 26-year-old male Right interpeduncular cistern Not discussed

Liu et al. (8) 35-year-old male Left perisylvian with suprasellar extension VP shunt

Liu et al. (8) 36-year-old male Pineal region with parieto-occipital expansion VP shunt

Orakcioglu et al. (18) 33-year-old male Intrasellar, roof of orbit, right petrous bone, intraventricular VP shunt

Esquenazi et al. (9) 47-year-old female Floor of anterior cranial fossa extending superiorly along the falx EVD and VP shunt

Murrone et al. (19) 43-year-old female Crista galli with left frontal region expansion EVD and VP shunt

Wani et al. (20) 30-year-old male Cerebellar vermis VP shunt

Bishnoi et al. (21) 48-year-old male Right frontal horn EVD

Shashidhar et al. (22) 32-year-old male Right Meckel’s cave VP shunt

Shashidhar et al. (22) 42-year-old male Suprasellar VP shunt

EVD, external ventricular drain; VP, ventriculoperitoneal.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and

institutional requirements. The patients/participants provided
their written informed consent to participate in this study.
Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

AUTHOR CONTRIBUTIONS

All authors participated in the clinical care of this patient and/or
drafting of the manuscript.

REFERENCES

1. Lunardi P, Missori P. Supratentorial dermoid cysts. J Neurosurg. (1991)

75:262–6. doi: 10.3171/jns.1991.75.2.0262

2. Taillibert S, Le Rhun E, Chamberlain MC. Intracranial cystic lesions: a

review. Curr Neurol Neurosci Rep. (2014) 14:481. doi: 10.1007/s11910-014-0

481-5

3. Muçaj S, Ugurel MS, Dedushi K, Ramadani N, Jerliu N. Role of MRI in

diagnosis of ruptured intracranial dermoid cyst. Acta Inform Med. (2017)

25:141–4. doi: 10.5455/aim.2017.25.141-144

4. Sanchez-Mejia RO, Limbo M, Tihan T, Galvez MG, Woodward MV,

Gupta N. Intracranial dermoid cyst mimicking hemorrhage: case report

and review of the literature. J Neurosurg Pediatr. (2006) 105:311–

4. doi: 10.3171/ped.2006.105.4.311

5. De Maio PN, Mikulis DJ, Kiehl T-R, Guha A. AIRP best cases in radiologic-

pathologic correlation: spinal conus dermoid cyst with lipid dissemination.

Radiographics. (2012) 32:1215–21. doi: 10.1148/rg.324115018

6. Hönig JF. A de novo discharging sinus of the fronto-orbital suture: a

rare presentation of a dermoid cyst. J Craniofac Surg. (1998) 9:536–

8. doi: 10.1097/00001665-199811000-00008

7. Osborn AG, Preece MT. Intracranial cysts: radiologic-pathologic

correlation and imaging approach. Radiology. (2006) 239:650–

64. doi: 10.1148/radiol.2393050823

8. Liu JK, Gottfried ON, Salzman KL, Schmidt RH, Couldwell WT. Ruptured

intracranial dermoid cysts: clinical, radiographic, and surgical features.

Neurosurgery. (2008) 62:377–84. doi: 10.1227/01.neu.0000316004.88517.29

9. Esquenazi Y, Kerr K, Bhattacharjee MB, Tandon N. Traumatic rupture of an

intracranial dermoid cyst: case report and literature review. Surg Neurol Int.

(2013) 4:113357. doi: 10.4103/2152-7806.113357

10. El-Bahy K, Kotb A, Galal A, EL-Hakim A. Ruptured intracranial

dermoid cysts. Acta Neurochir (Wien). (2006) 148:457–

62. doi: 10.1007/s00701-005-0722-0

11. Karabulut N, Oguzkurt L. Tetraventricular hydrocephalus due

to ruptured intracranial dermoid cyst. Eur Radiol. (2000)

10:1810–1. doi: 10.1007/s003300000440

12. Stendel R, Pietilä TA, Lehmann K, Kurth R, Suess O, Brock

M. Ruptured intracranial dermoid cysts. Surg Neurol. (2002)

57:391–8. doi: 10.1016/S0090-3019(02)00723-1

13. Kahilogullari G, Yakar F, Bayatli E, Erden E, Meco C, Unlu A. Endoscopic

removal of a suprasellar dermoid cyst in a pediatric patient: a case

report and review of the literature. Childs Nerv Syst. (2018) 34:1583–

7. doi: 10.1007/s00381-018-3777-y

14. Sundhar Krishnan G, Balasubramaniam D, Vikram VJ. Above the sphenoid

in to dermoid-expanded endoscopic two nostrils four hand technique:

a case report. Indian J Otolaryngol Head Neck Surg. (2016) 68:254–

6. doi: 10.1007/s12070-015-0943-3

15. Yoneoka Y, Watanabe N, Kohno M, Satoh D, Takahashi H, Fujii Y. Technical

note: endoscopic resection of a dermoid cyst anchored to the anterior

optic chiasm. Interdiscipl Neurosurg. (2014) 1:21–5. doi: 10.1016/j.inat.2014.

03.001
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