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N E U R O S U R G E R Y

Ru p tu r ed  Intracranial  D e r mo id  C ysts: 
C linical, Ra d i o g r a p h i c , a n d  S urgical  Features

OBJECTIVE: Intracranial derm oid cysts are pathologically  characterized  by a thick, 
stratified squam ous epithelium  cyst wall containing dermal elem ents. Rupture into the 
subarachno id  spaces and  ventricles is extrem ely rare. W e review  the clinical, rad i­
ographic, and surgical features of eight ruptured derm oid cysts.
METHODS: W e retrospectively evaluated five surgically treated patients with patho­
logically proven ruptured dermoid cysts. Clinic notes, operative reports, and neuroim ag­
ing, including initial com puted tom ographic and m agnetic resonance imaging scans, 
were reviewed. Imaging was also available on three outside patients reviewed by m em ­
bers of our radiology departm ent.
RESULTS: The most com m on presentations were headaches (57%) and seizures (42%), 
follow ed by hydrocephalus (29%) from intraventricular rupture. These lesions w ere 
c o n s is te n tly  h y p o d e n se  on c o m p u te d  to m o g ra p h ic  scan s  an d  h y p e rin te n se  on 
T1 -weighted images with minimal to no enhancem ent after gadolinium  administration. 
D issem inated fat droplets w ere present in the subarachno id  space in both cerebral 
hem ispheres in all patients, and five patients had intraventricular rupture with fat-fluid 
levels in the ventricles. Gross to near-total resection of the primary lesion was achieved 
in all five surgically treated patients treated at our institution. Four patients had rem ­
nant tumor capsules adherent to neurovascular structures that were unresectable. Repeat 
resection was performed for one recurrence; there were no further recurrences during 
a follow-up period of 2 to 134 m onths (mean, 65.6 mo). Two patients with p reopera­
tive hydrocephalus eventually required ventriculoperitoneal shunting. 
CONCLUSION: Ruptured intracranial derm oid  cysts represent 0 .18%  of all central 
nervous system tumors surgically treated in our institution during a 12-year period. The 
presence of dissem inated fat droplets in the subarachnoid space or ventricles on neu­
roim aging is diagnostic for a ruptured derm oid cyst. Gross total removal is achievable; 
however, residual tum or capsules adheren t to neurovascular structures should be left 
behind to m inim ize com plications.
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ermoid cysts are rare, benign lesions of
■  em bryological origin that represent

0.04 to 0.6% of all intracranial tumors 
(7,11). They are commonly located in the mid­
line and are found in the posterior fossa or 
suprasellar, frontobasal, or tem porobasal 
regions (7,11,15,20). They arise from inclusion 
of ectodermally committed cells at the time of 
closure of the neural groove between the third 
and fifth week of embryonic life (18). The cyst 
wall is characterized by a thick, stratified squa­
mous epithelium capsule that contains dermal 
elements, including sebaceous glands, sweat

glands, and hair follicles (11, 20). Dermoids 
typically enlarge slowly and accumulate thick, 
yellowish m aterial that com prises desqua­
mated epithelium, sebaceous gland secretions, 
fat, oil, and hair (1,11,20). The presence of hair 
follicles and sebaceous and sweat glands in the 
cyst wall distinguishes dermoid from epider­
moid cysts.

Rarely, these lesions may rupture, resulting 
in dissemination of the intracystic contents into 
the subarachnoid space and ventricles. It is 
debatable whether these lesions acutely clini­
cally manifest at the time of rupture or if acute

V O L U M E  62 I N U M B E R  2 I FEBRUARY 2 0 0 8  I 3 7 7

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by The University of Utah: J. Willard Marriott Digital Library

https://core.ac.uk/display/276286669?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:neuropub@hsc.utah.edu
http://www.neurosurgery-online.com


Liu et al.

symptoms present long after a chronic process of dissemination 
of dermoid contents. We present a series of eight patients pre­
senting with acute symptoms from ruptured intracranial der­
moid cysts. Although this is a small series of an extremely rare 
tumor, our study represents the largest series to date because 
the vast majority of cases in the literature are presented in indi­
vidual case reports. In our study, we analyze the clinical, patho­
logical, and neuroimaging features and discuss the surgical 
management of these lesions.

MATERIALS A N D  M ETH O D S

Five patients w ho presented w ith  rup tu red  derm oid  cysts w ere su r­
gically treated betw een 1995 and 2007. Their clinic charts, operative 
reports, and pathology reports w ere  retrospectively reviewed to eval­
uate the clinical presentation and pathological and surgical m anifesta­
tions. A neuroim aging analysis w as also conducted by review  of pre- 
and postoperative  com puted  tom ographic (CT) and m agnetic reso­
nance im aging (MRI) scans. All cases w ere review ed in accordance 
w ith  the H ealth  Insurance Portability and A ccountability Act regula­
tions. Three additional patients from the radiology archives at our insti­
tution w ere also included in the neuroim aging analysis. Surgical infor­
m ation w as no t available for review  for these three patients; however, 
inform ation regarding clinical presentation w as available for tw o of 
these patients.

Five cases of rup tu red  intracranial derm oid cysts were 
treated between 1995 and 2007, representing 0.18% (5 of 2707 
tumors) of all new central nervous system tumors operated 
during this 12-year period in our institution. The patients 
included four men and one woman with a mean age of 38 years 
(range, 25-57 yr) (Table 1). These patients all had histologically 
confirmed dermoid cysts with radiographic and intraoperative 
evidence of rupture.

Clinical Presentation
Hie clinical presentations of seven patients were available for 

review. Four (57%) patients presented with headache, three 
(42%) presented with seizures, one (14%) had visual loss from 
optic chiasm compression, one (14%) presented with facial 
numbness and diplopia from cavernous sinus compression, 
and two (29%) presented with hydrocephalus, of whom one 
had altered level of consciousness from acute ventricular out­
flow obstruction.

Neuroimaging Features
CT scans were available for review in seven patients and 

MRI scans were available for review in eight patients (Figs. 
1-5). The location of the tum or was quite variable. Three

R E S U L T S

TABLE 1. Clinical, radiographic, and surgical findings of eight patients with ruptured intracranial dermoid cysts3'6

Patient
no.

Age
(yr)/sex Presentation

Tumor
location

CT scan 
findings

MR! scan 
findings

Capsule
adherence

Follow- 
up (mo)

1 37/M Seizure Right peri-syivian Hypodense,
caicium

Hyperintense T1, 
homogeneous, FDS, 
MCA encasement

Yes (to MCA) 61

2 25/F HA, visual ioss Supraseiiar/ 
anterior crania! base

—c Hyper intense T1, 
heterogeneous, FDS

No 15

3 36/M Hydrocephalus, 
acute mental 
status decline

Pinea! region 
with parieto­
occipital extension

Hypodense Hyperintense T1, 
homogeneous, 
FDS, IVR, HCP

Yes (to 
ependyma)

116

4 33/M HA, hydrocephalus, 
left facia! numb­
ness, dipiopia

Left peri-syivian with 
supraseiiar extension

Hypodense,
caicium

Hyperintense T1, 
homogeneous, FDS, IVR, 
HCP, ICA encasement

Yes (to 
ICA, ON)

134

5 37/M Progressive head­
aches for 1 year

Right paraseiiar extend­
ing to syivian fissure

Hypodense Hyperintense T1, 
heterogeneous, FDS, IVR

Yes (to 
MCA, ACA)

2

6 20/M Seizure Pineai region 
with parieto­
occipital extension

Hypodense,
caicium

Hyperintense T1, 
heterogeneous, 
FDS, IVR

7 36/M HA, seizure Left frontal Hypodense Hyperintense T1, 
homogeneous, FDS, IVR

— —

8 Petrociivai region, 
brainstem, temporal iobe

Hypodense Hyperintense T1, 
heterogeneous, FDS

a CT, computed tomography; MRI, magnetic resonance imaging; FDS, fat droplets in subarachnoid space; MCA, middie cerebral artery; HA, headaches; IVR, intraventricular 
rupture; HCP, hydrocephalus; ICA, interna! carotid artery; ON, optic nerve; AC A, anterior cerebral artery.
b Patients 1 through 5 were treated surgically in our institution; Patients 6 through 8 were neuroimaging cases from outside institutions reviewed by members of our radiology 
department.
c Dashes indicate not available for review.
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FIGURE 1. Preoperative computed tomographic (CT) and magnetic reso­
nance imaging (MRI)  scans o f Patient 1. A, CT scan showing a hypodense 
lesion in the right sylvian fissure with an area o f calcification in the rim of 
the lesion. Small droplets of hypodensity in the subarachnoid space are also 
seen ("white arrows,). B-D, axial and coronal T l-w eighted M R I scans 
showing a homogeneously hyperintense lesion consistent with a right peri- 
sylvian ruptured dermoid tum or with disseminated fat droplets in both syl­
vian fissures ("white arrows,).

tumors (38%) were located in the peri-Sylvian region, with one 
extending into the suprasellar cistern (Figs. 1 and 4). One (13%) 
was primarily in the suprasellar region, involving the tubercu- 
lum sellae and planum  sphenoidale (Figs. 2 and 3). Two (25%) 
were in the pineal region with extension superolaterally to the 
parieto-occipital region (Fig. 5). One (13%) was in the frontal 
lobe, and one (13%) was in the petroclival region with signifi­
cant brainstem and temporal lobe compression.

On CT scans, all patients (100%) had a hypodense lesion 
w ith  hypodense  d rop le ts  th ro u g h o u t the subarachno id  
spaces. Three patients (43%) had evidence of calcium in the 
rim of the lesion.

On MRI scans, all patients (100%) had hyperintense lesions 
on T l-w eighted images w ith m inim al to no enhancem ent 
after gadolinium administration consistent with fat content 
within the lesion. Hyperintense fat droplets were also present 
throughout the subarachnoid spaces in both cerebral hemi­
spheres in all patients (100%). Four patients (50%) had a homo­
geneous pattern of hyperintensity on Tl-weighted images, 
whereas four (50%) had a heterogeneous pattern of hyperin­
tensity on Tl-weighted images. Two patients (25%) exhibitied

FIGURE 2. Preoperative C T and M R I scans o f Patient 2. A , CT scan 
showing a hypodense lesion in the suprasellar region with an area o f calci­
fication in the rim o f the lesion. B -D, preoperative M R I scans (B, axial T l-  
weighted; C, sagittal Tl-weighted; D. coronal postgadolinium Tl-weighted) 
showing a heterogeneously hyperintense lesion with minimal enhancement 
occupying the suprasellar and anterior cranial base region. Hyperintense fat 
droplets are visible throughout the subarachnoid cisterns.

encasement around large arteries (one internal carotid artery 
[ICA], one middle cerebral artery [MCA]). Five patients (63%) 
demonstrated evidence of intraventricular rupture (hyperin­
tensity within the ventricles on Tl-w eighted images) with 
fa t-flu id  levels. Two of these patien ts (25%) had hydro­
cephalus as revealed by scans that eventually required ven- 
triculoperitoneal shunting. Postoperative MRI scans (Fig. 4D) 
at the time of the most recent follow-up evaluation in the five 
surgically treated patients demonstrated stable disseminated 
fat content in the subarachnoid spaces (Patients 1-5) and in the 
ventricles (Patients 3 and 4).

Surgical Features and Results
Five patients underw ent operation for a pathologically 

proven ruptured dermoid cyst. At surgery, fat droplets within 
the subarachnoid space were visualized in each patient. These 
droplets within the subarachnoid cisterns were not surgically 
removed. The tumor capsules all had an arachnoid plane that 
was readily dissectible off the surrounding brain. Four patients
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FIGURE 3. Intraoperative photographs (A-C) and histopathological analysis (D) o f Patient 2, who underwent gross total 
resection o f the ruptured dermoid cyst through a pterional approach with endoscopic assistance. A, disseminated fat 
droplets from the ruptured dermoid are visible in the sylvian fissure and subarachnoid spaces (arrows). B, microscopic 
vieiv shoiving removal o f cystic contents o f the dermoid comprised o f fatty debris, desquamated skin, and hair. A t  the base 
of the tumor on the planum sphenoidale, a plaque o f what appeared to be anatomic skin is shown. C, endoscopic view with 
a 30-degree angled endoscope showing gross total removal o f the tumor with excellent visualization o f the anterior com­
municating artery complex and optic apparatus. ACoA, anterior communicating artery; OC, optic chiasm; ON, optic 
nerve; PS, pituitary stalk. D, histopathological analysis shoiving stratified squamous epithelium associated with promi­
nent sebaceous glands, sweat glands, adipose tissue, hair follicles, and rare smooth muscle consistent w ith a dermoid cyst. 
The cyst contents contain keratinous debris and hair (hematoxylin and eosin; original magnification, X200).

had a small portion of the tumor capsule that was densely 
adherent to surrounding neurovascular structures (one MCA, 
one ependyma of ventricle, one ICA and optic nerve, one MCA 
and anterior cerebral artery). These remnants of tumor capsule 
were left behind at surgery because of risk of injury to these 
structures. The contents within the tum or cyst consistently 
included hair follicles, fat, and sebaceous glands, which were 
easily removed with suction to allow intracystic debulking and 
decompression of the cyst. The resection cavities were irrigated 
with saline, and dispersion of cyst contents was prevented to 
minimize the risk of chemical meningitis. In two patients, the 
angled endoscope was used to look around comers and inspect 
regions hidden from the microscopic view (endoscopic-assisted 
resection). In both cases, this technique helped achieve a more 
complete resection.

Not all of the disseminated fat droplets in the subarachnoid 
space and ventricles can be removed entirely. Therefore, we 
defined gross total resection as resection of the primary cystic

le s io n  (sou rce  of d e rm o id  
contents) w ithout rem oving 
dissem inated droplets. One 
patient had gross total removal 
of the tum or, and four had  
n e a r- to ta l re sec tio n  of the 
tu m o r (p a tie n ts  w ho  h a d  
adherent tumor capsules left 
behind). One patient who had 
residual tumor experienced a 
recurrence 5 months later that 
required  a repeat resection. 
There have been no further 
recurrences during a follow-up 
p e rio d  of 2 to 134 m o n ths 
(mean, 65.6 mo). Two patients 
who presented with preopera­
tive hydrocephalus eventually 
required ventriculoperitoneal 
shunting.

ILLUSTRATIVE CASES

Palienl 1
A 5 7 -y ear-o ld , r ig h t-h a n d e d  

m an presented  w ith  a new -onset 
generalized  tonicoclonic seizure. 
N o  n e u ro lo g ic a l  d e f ic its  w e re  
revealed during  clinical exam ina­
tio n . A CT scan  d e m o n s tra te d  
a hypodense lesion, consistent with 
air or fat, in the right sylvian fis­
sure w ith  an  area of calcification 
w ithin the rim of the lesion (Fig. 1). 
Small droplets of hypodensity  in 
b o th  sy lv ian  fissu res w e re  also  
observed. T l-w eighted  MRI scans 
rev ea led  a h y p e r in te n s e  les io n  
compatible w ith a right perisylvian 

derm oid tum or that had  rup tured  into both sylvian fissures (Fig. 1).
The p a tie n t w as a d m in is te re d  a n tic o n v u lsan t m ed ica tio n  and  

underw ent a right p terional frontotem poral craniotom y for resection 
of the tumor. Intraoperatively, a derm oid  tum or consisting of fat, cho­
lesterol, and ha ir w as found adherent to the entire  M l segm ent of the 
right MCA. The right optic nerve w as elevated and p ushed  m edially  
by the tumor. The tum or w as carefully dissected off the MCA, frontal 
and tem poral lobes, and the optic nerve. A near-total resection of the 
tum or w as perform ed. A sm all portion  of the tumor, w hich w as very 
adheren t to the perforating  vessels at the MCA trifurcation region, 
w as left behind. The resection bed and basal cisterns w ere irrigated. 
The fat droplets in the sylvian fissure w ere left intact.

Pathological exam ination of the resected m aterial revealed m ultiple 
fragm ents of soft tan-brow n tissue w ith  m ultip le  hairs and viscous 
m aterial consistent w ith  a derm oid  cyst. Postoperatively, the patient 
rem ained neurologically intact. Postoperative MRI scans show ed ade­
quate gross total resection of the derm oid  tum or w ith  rem aining de r­
m oid droplets in bo th  sylvian fissures. The patient rem ained stable at 
the tim e of his 5-year follow-up exam ination.
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FIGURE 4. M R I scans o f Patient 4. Preoperative T l-w eighted M R I scans 
(A  and B, axial views; C, sagittal view ) showing a homogeneously hyper­
intense lesion in the left peri-sylvian region extending into the suprasel­
lar cistern. There are hyperintense disseminated fa t droplets throughout the 
subarachnoid spaces and a fa t-flu id  level in the lateral ventricles (Bj with  
hydrocephalus. The patient underwent near-total resection o f the ruptured 
dermoid and ventriculoperitoneal shunting. D , postoperative M R I scan at 
11-year follow-up examination showing decreased size in the ventricles 
with dormant fat content in the ventricles and subarachnoid spaces.

Patient 2
A 25-year-old w om an p resen ted  w ith  w orsen ing  m igraine h ead ­

aches, double vision, and visual difficulty. A t exam ination, her visual 
acuity w as 20/15 in  both eyes and visual fields dem onstrated  bitem po­
ral defects superiorly. A CT scan show ed a hypodense lesion in the 
suprasellar region w ith  an  area of calcification in the rim  of the lesion 
(Pig. 2). T l-w eighted  MRI scans dem onstrated  a suprasellar lesion that 
extended tow ard the tuberculum  sellae and p lanum  sphenoidale w ith 
d issem inated  fat d rop lets in the subarachno id  spaces (Fig. 2). The 
tum or w as com pressing the optic chiasm.

The patient underw ent a left p terional frontotem poral craniotom y 
for rem oval of the tumor. Intraoperatively, fat droplets w ere visual­
ized in the subarachnoid space (Fig. 3). The cyst contents revealed fatty 
debris, desquam ated skin, and  hair. The tum or and cyst capsule w ere 
rem oved entirely. A t the base of the tum or on the p lanum  sphenoidale, 
a p laque of w hat appeared to be anatom ic skin w as identified (Fig. 3). 
A 30-degree angled endoscope w as placed in  the suprasellar cistern, 
and a small portion  of tumor, w hich w as no t visible under microscopic 
view, w as visualized underneath  the ipsilateral optic nerve and carotid 
artery. This w as subsequently resected to achieve gross total removal of 
the tumor. H ie  angled endoscope allow ed excellent v isualization of

FIGURE 5. CT (A) and M R I  fB-Dj scans of Patient 5. A, CT scan show­
ing a hypodense lesion in the pineal region with disseminated hypodense 
droplets. T l-w eighted M R I scans (B and C, axial views; D, sagittal view) 
showing a heterogeneously hyperintense lesion in the pineal region with  
extension into the right parieto-occipital region. There are hyperintense fat 
droplets in the subarachnoid spaces in both cerebral hemispheres and a 
fat-fluid level in the ventricles consistent with an intraventricular rupture.

the suprasellar cistern and  anterior com m unicating artery  complex 
(Fig. 3). The resection bed and suprasellar cisterns w ere irrigated copi­
ously w ith  saline. The dissem inated fat droplets in  the subarachnoid 
space from  the preoperative cyst rup ture  w ere left intact.

Patho log ical analysis rev ea led  s tra tified  sq u am o u s ep ith e liu m  
associated w ith  p rom inen t sebaceous glands, sw eat glands, adipose 
tissue, ha ir follicles, and rare sm ooth m uscle consistent w ith  a de r­
m oid  cyst (Fig. 3). The cyst contents contained keratinous debris and 
hair. P o s to pera tive ly , the p a tie n t w as n eu ro lo g ica lly  in tac t w ith  
im proved  v isual fields. H er exam ination results rem ained stable at 
1 year of follow-up.

Patient 3
A 36-year-old m an  presented w ith  acute m ental status decline sec­

ondary  to obstructive hydrocephalus. T l-w eighted MRI scans revealed 
a large pineal region m ass w ith  extension into the lateral ventricle. 
Diffuse dissem inated fat droplets w ere p resent in the subarachnoid 
space, and a fat-flu id  level w as present in the lateral ventricles sugges­
tive of a ru p tu red  derm oid  cyst. A n external ventricular d ra in  w as 
placed, and the patient m ade a near-com plete recovery w ith  the excep­
tion of diplopia.

H ie  patient underw ent a left occipital craniotom y for a transcortical 
in traventricular approach for near-total resection of the intraventricu­
lar derm oid  cyst. W hen the lateral ventricle w as entered, fat droplets 
w ere found m ixed w ith  the cerebrospinal fluid. The ventricular surface
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and subependym al layer w ere also studded  w ith  fat droplets. There 
w as an area of discoloration of the ependym al layer m edially where the 
tu m o r w as a b u ttin g  the latera l ven tricle . The tu m o r capsu le  w as 
entered and fatty droplets, keratin-like m aterial, and hair w ere encoun­
tered. The tum or w as debulked internally by  rem oval of the cyst con­
tents. A n endoscope w as used interchangeably w ith  the microscope to 
look around  corners and guide the tum or resection. A near-gross total 
resection of the tum or w as perform ed. There w as a small residual of 
tum or capsule adherent to the ependym al surface that w as left intact. 
The resection bed and ventricles w ere irrigated thoroughly. The d is­
sem inated fat droplets in the subarachnoid space w ere left intact.

Postoperatively, the patient rem ained neurologically stable. A ven- 
triculoperitoneal shunt w as subsequently  placed to treat the hydro ­
cephalus. Five m onths later, the patient presented w ith  recurrence of 
the  tu m o r in  the  p in ea l reg ion . A su p ra ce re b e lla r  in fra ten to ria l 
approach w as used to achieve gross total resection of the tumor. The 
patient rem ained stable w ithou t evidence of recurrence 9 years after 
surgery.

Patient 4
A 35-year-old m an  presented w ith  progressive headaches, nausea, 

vom iting, and interm ittent left facial num bness and diplopia. The w eek 
before adm ission, he  had  increased bouts of vom iting and dizziness. 
Results of his neurological exam ination were norm al w ith  the exception 
of m ild m eningism us and papilledem a.

A CT scan revealed a hypodense lesion in the left peri-sylvian region 
w ith  a small rim  of calcium and significant hydrocephalus. H ypodense 
droplets w ere also appreciated in the subarachnoid space in bo th  cere­
bral hem ispheres. The lesion w as hyperin tense on T l-w eighted  MRI 
scans (Fig. 4). There w as h igh  signal intensity w ith in  the ventricles 
w ith  a fluid-fluid level on T l-w eighted images consistent w ith an  intra- 
ventricular rup ture  of a left peri-sylvian derm oid  cyst. There w as also 
significant hydrocephalus.

The patien t initially underw ent ventriculoperitoneal shunt place­
m ent for h is hydrocephalus. He then  und erw en t a p terional c ran­
iotom y for resection of the derm oid  cyst. A fter the sylvian fissure w as 
opened widely, a large inferotem poral m ass w as discovered and care­
fully dissected off the frontal and tem poral lobes and the MCA and 
ICA. A rem nant of the tum or capsule that w as very adherent to the 
op tic  n e rv e  an d  ICA n e a r the  te rm in a l b ifu rca tio n  co u ld  n o t be 
rem oved safely and therefore w as left behind. A large am ount of hair 
follicles, greasy gelatinous m aterial, calcium , and fat w as observed 
w ith in  the tum or capsule. The w ound  w as copiously irrigated w ith 
saline so lu tion  buffered  w ith  hyd ro co rtiso n e  to p rev en t chem ical 
m eningitis. The dissem inated fat droplets in the subarachnoid space 
and ventricles w ere left intact.

Postoperatively, the patient rem ained neurologically intact. He had 
no evidence of recurrence at the time of his 11-year follow-up exam ina­
tion. The fat droplets w ith in  the ventricles and subarachnoid spaces 
rem ained dorm ant as docum ented by follow -up images (Fig. 4).

D ISC U SSIO N

Clinical Features
Rupture of intracranial dermoid cysts is a rare phenome­

non. Approximately 51 cases have been described in the liter­
ature (6, 18). The rupture is usually spontaneous, but it has 
also been reported after closed-head trauma (16). The dissem­
ination of intracystic contents after surgical removal of der­
moid cysts has also been described (4). Although the exact

mechanism of rupture is unknown, Stendel et al. (18) hypoth­
esized that glandular secretions, possibly increased by age- 
dependent hormonal changes, may lead to rapid enlargement 
and rupture of these cysts.

When dermoid cysts spontaneously rupture into the sub­
arachnoid space or ventricular system, patients can present with 
a variety of symptoms, including headache, seizures, hemipare­
sis, aseptic meningitis, hydrocephalus, vasospasm, cerebral 
ischemia, fat embolism, and visual deficit (1,4,10,12,14,15,18,
19, 21). It is postulated that the presence of lipid contents in the 
subarachnoid space causes chemical irritation of the adjacent 
neurovascular structures. In one study by El-Bahy et al. (6), 
headache was the most common symptom (32.6%), followed by 
seizures (26.5%), cerebral ischemia with sensory or motor deficit 
(16.3%), and aseptic meningitis (8.2%). In patients with unrup­
tured dermoid cysts, the signs or symptoms result from com­
pression of adjacent neurovascular structures; however, because 
these are slow-growing tumors, some may reach large sizes 
without causing neurological signs or symptoms (15, 20).

Neuroimaging
On CT scans, dermoid cysts can have mixed densities. The 

fatty portion of the tumor appears hypodense and areas of cal­
cification are hyperdense (Figs. 1 and 2). Fat droplets in the 
subarachnoid space or ventricles are hypodense. H ydro­
cephalus may be present if there is rupture into the ventricular 
system and a fat-fluid level may be present.

On MRI scans, the lesions usually appear hyperintense on 
Tl-weighted images consistent with fat content; however, some 
m ay ap p ear m ore heterogeneous (Fig. 5) w ith  m in im al 
enhancement because of the presence of calcifications, hair, 
epithelial debris, and sebaceous secretion. Disseminated lipid 
droplets in the subarachnoid cisterns or ventricles appear 
hyperintense on Tl-weighted images and are sensitive for the 
diagnosis of a ruptured dermoid cyst (11, 14, 17). A fat-fluid 
level may also be present in patients with intraventricular rup­
ture (Figs. 4 and 5). Chemical-shift MRI scans provide excellent 
contrast between the subarachnoid lipids and the adjacent nor­
mal brain with good spatial resolution.

Surgical Management
We recommend surgical resection in patients w ith large 

symptomatic lesions to relieve mass effect that has resulted in 
neurological deficit. In our series of five patients who under­
went surgical resection, three had neurological compromise 
from mass effect (one had visual decline from suprasellar com­
pression, one had diplopia and facial numbness from cav­
ernous sinus compression, and one had hydrocephalus from 
brainstem compression). The remaining two patients did not 
have a preoperative neurological deficit at the time of presen­
tation (one had seizures, one had progressive headaches). 
Although headaches and seizures are not always reversible 
w ith  surgery, surgical rem oval w as considered in these 
patients because the lesions were of significant size. In patients 
with smaller asymptomatic lesions or merely headache, close 
observation with serial imaging would be a reasonable, accept­
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able option. If the tumor demonstrates interval growth, surgi­
cal removal should be considered.

The goal of trea tm ent in p a tien ts  w ith  derm oid  cysts 
involves complete surgical removal of the primary tumor cap­
sule and intracystic contents. Because the dissemination of fat 
droplets is usually extensive bilaterally, it is usually not possi­
ble nor is it necessary to remove the disseminated fat droplets. 
Because of its ability to display the extensiveness of the lesion 
and the involvement with the local neurovascular anatomy, 
MRI is useful in developing an effective surgical approach and 
in determining whether or not radical resection is achievable 
(4, 17, 20). Surgical management of dermoid cysts involves 
incising the capsule, rem oving cyst contents for in ternal 
debulking and decompression, and microsurgically dissecting 
the capsule from adherent or adjacent neurovascular struc­
tures (11, 20). Ideally, a plane of dissection can be developed 
between the capsule and overlying arachnoid, bu t the der­
moid capsules commonly have a dense adherence to the brain 
parenchym a and vasculature (11, 20). Dermoids are more 
likely than epidermoids to exhibit adherent involvement of 
the arachnoid, which makes the development of a surgical 
plane and dissection difficult (20). If the tum or capsule is 
strongly adherent to surrounding neurovascular structures, 
subtotal resection should be considered, leaving the adherent 
portion intact to avoid vascular complications (1, 3, 4, 20). Four 
patients in our series had residual tumor capsules adherent to 
neighboring neurovascular structures. In Patient 1, the der­
moid cyst capsule was readily dissected off of the M l segment 
of the MCA and frontal lobe; however, a portion of the capsule 
that was adherent to the perforating vessels at the MCA trifur­
cation was left behind. In a report by Ya§argil et al. (20), the 
authors chose not to radically dissect a capsule involving the 
aqueduct of Sylvius. They achieved radical resection of seven 
out of eight dermoid tumors.

Unlike in epidermoid tumors, the recurrence rate after subto­
tal resection of a dermoid cyst is extremely low (8,11, 20) with 
only two cases reported previously (2, 8); we report an addi­
tional case of recurrence after subtotal resection (Patient 3). 
Therefore, the benefits of obtaining complete resection m ust be 
considered against the risks of causing neurological injury.

The dissemination of lipid droplets in the subarachnoid 
space from spontaneous cyst rupture can be diffuse and wide­
spread, and it is not practical to remove all of these droplets. 
In traventricular or subarachnoid fat does not seem to be 
resorbed and has been demonstrated to persist for years after 
the time of rupture (4, 9,13). Long-term monitoring with serial 
MRI scans and clinical examinations of patients with extensive 
disseminated fat particles has not demonstrated progression 
or movement of the fat or new neurological deterioration, 
which is consistent with our experience (4, 9,13,19).

During cyst decompression and removal, leakage of intra­
cystic conten ts into the subarachno id  spaces shou ld  be 
avoided. This can be facilitated by minimizing the opening of 
the cyst wall for internal debulking and protecting the sur­
rounding neurovascular structures w ith cottonoid patties. 
Extensive irrigation of the resection bed and subarachnoid cis­

terns is recommended to minimize the risk of postoperative 
aseptic meningitis (1, 3, 4, 18, 20). Some authors have sug­
gested the use of irrigation of the operative field with hydro­
cortisone to wash out the tum or debris and avoid postopera­
tive fat dissemination and aseptic meningitis (4). If the patient 
develops postoperative meningitis, it is usually transient, self­
limited, and responsive to systemic dexamethasone therapy (3,
4, 11, 20). Delayed ischemic deficit from vasospasm has been 
reported after resection of a ruptured dermoid (5). Copious 
irrigation of the subarachnoid spaces may lower the concentra­
tion of dermoid byproducts and the potential risk of delayed 
cerebral ischemic deficit (5).

C O N C L U S IO N

Ruptured intracranial dermoid cysts represent only 0.18% 
of all central nervous system tumors operated on during a 
12-year period at our institution. Patients commonly present 
with headaches, seizures, and sym ptom s related to m ass 
effect. The neuroimaging features are quite characteristic, and 
the presence of disseminated fat droplets in the subarachnoid 
space or ventricles on neuroimaging scans is diagnostic for a 
ruptured dermoid cyst. Gross total removal is achievable in 
m ost cases; however, residual tum or capsules adherent to 
neurovascular structures should be left behind to minimize 
the risk of complications.
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C O M M EN TS

T he authors have carefully docum ented four patients w ith ruptured 
intracranial derm oid tumors w ho underwent definitive surgery. They 

have added three other patients w ho had  imaging only. These lesions 
have an unmistakable imaging pattern, m aking the preoperative diagno­
sis almost certain. I agree w ith the authors that the goal should be com­
plete removal of the prim ary lesion bu t not at the expense of dam age to 
surrounding structures. I have followed several patients such as these 
and have never seen a recurrent rupture. This study  em phasizes the 
need to perform  com puted tomographic as well as m agnetic resonance 
imaging (MRI) scans w hen this diagnosis is a possibility.

William F. Chandler
A n n  Arbor, Michigan

A lthough "benign," derm oid  cysts often present challenges in terms 
of surgical m anagem ent. Cyst rup ture  is usually  sym ptom atic and 

can be visualized on contem porary com puted tom ographic and MRI 
scans. As the authors indicate, complete resection is often ham pered by 
adherence of the cyst capsule to im portant neurovascular structures, 
and recurrence can occur in short order after incom plete resection. The 
lack of literature on the use of stereotactic radiosurgery for these lesions 
su g g ests  th a t it is p ro b ab ly  ineffective, ren d erin g  d e rm o id  cysts 
squarely in the open surgical realm.

Gene H. Barnett
Cleveland, Ohio

T he authors present a series of seven patients w ith  an exceedingly 
rare entity: rup tu re  of intracranial derm oid  cysts. C onsidering the

fact that to date 51 cases have been published, the current analysis is 
h ighly  valuable.

The au th o rs  are to be com m ended  for the d e ta iled  and  precise 
description of the clinical, radiological, and surgical features. The fig­
ures and the intraoperative im ages are of very  good quality  and could 
be used as a reference on the topic.

Two aspects, discussed by the authors, have to be underlined. We 
com pletely agree that derm oid  cysts have a very  low recurrence rate 
and are less likely to recur than epiderm oid cysts. Respectively, if a part 
of the capsule is strongly adherent to a neural or vascular structure, 
subtotal removal is the best decision so as not to create a new  neurolog­
ical deficit.

It is know n that the spillage of the contents of a derm oid cyst into the 
subarachnoid space or intraventricularly  m ight lead to chemical asep­
tic m eningitis, hydrocephalus, seizures, cerebral vasospasm , a n d /o r  
fibrosis around the cranial nerves and spinal nerve roots (2, 3). During 
surgical rem oval of a derm oid  cyst, continuous irrigation of the oper­
a tiv e  fie ld  sh o u ld  be p e rfo rm e d  to av o id  th ese  c o m p lica tio n s . 
Interestingly, the current study  dem onstrates that a lthough dissem i­
nated  fat d rops rem ained intact over a m ean follow-up of 80 m onths, 
no  long-term  neurological d isturbances w ere registered. Nevertheless, 
ow ing to the risk of both recurrence a n d /o r  late neurological deterio­
ration, w e recom m end regular follow-up w ith  serial MRI scans and 
neurological exam inations (1).

Venelin Gerganov
M adjid Samii
Hannover, Germany

1. Carvalho GA, Cervio A, Matthies C, Samii M: Subarachnoid fat dissemination 
after resection of a cerebellopontine angle dysontogenic cyst: Case report and 
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T his is the largest series on ruptured  intracranial derm oid cysts in the 
literature. The inform ation in this w ell-w ritten and well-analyzed 

series will be useful for any reader if they encounter this rare lesion. 
These hyperin tense lesions show  m inim al o r no  enhancem ent after 
gadolinium  adm inistration on T l-w eighted  MRI scans, consistent w ith 
their h igh fat content. Interestingly, hyperintense fat droplets w ere also 
present throughout the subarachnoid spaces in all the patients in this 
series, raising the question of w h y  these lesions m ay becom e sym pto­
m atic in  a delayed fashion. The take-home m essage for us is that a 
com plete resection w ithou t chasing fat droplets can result in a good 
long-te rm  ou tcom e w ith o u t recurrence. A dditionally , the au th o rs  
w isely  advise a conservative approach  w hen  peeling these benign 
lesions off vessels and cranial nerves.

Richard G. Ellenbogen
Seattle, Washington
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