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Abstract

Intracranial lipomas are uncommon benign
mesenchymal tumors. They are usually found
near the midline and the interhemispheric
fissure is the most common location. Different
malformations of the central nervous system
are associated with lipomas specially the
agenesis of the corpus callosum. Although
asymptomatic, they can sometimes trigger
neurological symptoms, specifically epileptic
seizures. The radiological diagnostic clue of
lipomas is a well delineated lobulated extra
axial fatty mass. On computed tomography
lipomas demarcate areas of marked hypoden-
sity and on magnetic resonance they appear as
hyperintense lesions on T1-weighted sequences
and iso to hypointense on T2-weighted images.
The majority of lipomas are incidental findings
and do not cause life threatening symptoms.
Surgical management proves to be challenging
due to the high vascularity and adherence to the
lesion to the surrounding parenchyma and should
be only pursued in cases of hydrocephalus or
in sylvian fissure lipomas when epilepsy can
not be controlled with medication.

Introduction

Lipomas of the central nervous system (CNS)
are very rare lesions. They were originally con-
sidered to be neoplasms of mesodermal origin
and today lipomas are known to be a type of
benign, slow-growing, congenital hamartomatous
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Fig.23.1 (a)Axial T1-weighted cranial magnetic resonance
(MR) imaging showing the hyperintense appearance of a
giant interhemispheric lipoma; (b) Axial MR T2-weighted

condition rather than a true neoplasm. Since
the original description of these lesions in 1856
by (Rokitansky 1856), ~200 cases have been
reported (Loddenkemper et al. 2006). These
masses originate from a developmental disorder
in mesodermal germ plaque beneath leptome-
ninxs and neural tissue during the early phase of
pregnancy and they are frequently associated
with maldevelopment of various nervous system
structures.

Lipomas of the CNS can be located inside
the cranium (intracranial lipomas) or inside the
spinal canal. According to the largest dataset of
intracranial lipomas performed by Truwit and
Barkowich (1990) they are usually found in
the medial line in the interhemispheric fissure
(40-50%), the suprasellar region (15-20%), the
pineal region (25%) and in other uncommon
regions like the lateral cerebral fissure (5%).
Interhemispheric fissure lipomas are often placed
over the corpus callosum (Figs. 23.1 and 23.2)
and may extend into the lateral ventricles or
choroid plexus. Intracranial lipomas in the supra-
sellar region usually attach to the infundibulum
or hypothalamus (Fig. 23.3) and those in the
pineal region usually attach to the quadrigeminal
lamina. Lipomas can also be detected within the
subarachnoid cisterns including the ambiens and
interpeduncular cisterns, cerebellopontine angle
and occasionally in the yugular foramen or
foramen magnum. Spinal intradural lipomas are
frequently found in the lumbosacral area as
components of spinal dysraphism, whereas
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images showing the same lesion with reduced density;
(c) Coronal MR fat saturation pulse sequence of the same
lipoma, agenesis of the corpus callosum can be appreciated

lipomas of the cervical and thoracic cord are quite
rare (Vila Mengual et al. 2009). In particular,
cervical location with intracranial extension is
extremely rare (Sanh et al. 2010).

Epidemiology

Intracranial lipomas are usually silent and this
fact explains the difficulty of a proper statistical
assessment, therefore no robust data concerning
the prevalence of intracranial lipomas are
available. The first descriptions of intracranial
lipomas were achieved mainly through incidental
findings at autopsy (Jeffers et al. 2009). The
expanded use of neuroimaging techniques has
allowed increasing the diagnosis of lipomas.
Intracranial lipoma accounts for 0.46—1% of all
intracranial tumors (Donati et al. 1992).
Prevalence of intracranial lipomas detected on
cranial magnetic resonance (MR) in the patient
population of a hospital was 0.045% (17/38,000)
(Kemmling et al. 2008). Spinal intradural lipoma
is a rare condition and occurs in approximately
1% of all primary spinal cord tumors (Vila
Mengual et al. 2009). Lipomas of the spinal cord
are frequently associated with spina bifida and
are more commonly located in lumbosacral
region. The thoracic spinal cord is the second
most common region of involvement followed by
the cervicothoracic and cervical regions. Intradural
lipomas of the spinal cord with intracranial exten-
sion are very rare (Sanh et al. 2010).
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Fig. 23.2 Sagital T1-weighted
cranial magnetic resonance (MR)
imaging showing the hyperin-
tense appearance of a small
curvilinear lipoma of the
interhemispheric fissure

Fig. 23.3 (a) Macroscopic
appearance of a small lipoma of the
suprasellar region attached to the
hypothalamus. (b) Photomicrograph
of a lipoma composed of mature
adipose cells
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Pathogenesis

Truwit and Barkowich (1990) have reviewed the
numerous theories regarding the pathogenesis of
intracranial lipomas. The precise etiopathology of
intracranial lipomas has been a topic of discussion.
Theories regarding the hystogenesis of these
lesions include: (1) hypertrophy from the pre-
existing fatty tissue of the meninges, (2) metapla-
sia of meningeal connective tissue, (3) heterotopic
malformation of dermal origin, (4) tumor like
malformation derived from the primitive meninx
and (5) fatty degeneration of proliferated glia.
Today intracranial lipomas are accepted to be the
result of meningeal maldifferentiation and they
are genetically linked to other midline defects
due to the improper closure of the neural tube.
The presence of lipomas is explained by the
abnormal persistence of the meninx primitive, a
mesenchymal derivative of the neural crest that is
usually reabsorbed in an orderly fashion during
embryogenesis giving rise to the subarachnoid
cisterns. When the meninx primitive does not regress
into subarachnoid space and maldifferentiates
into adipose tissue a lipoma originates. This theory
explains the cisternal locations of lipomas and
the intralesional locations of blood vessels and
cranial nerves.

The malformative mechanism of lipomas is
supported by its association with midline mal-
formations of the cns in up to 40% of cases
(Gomez-Gonsélvez et al. 2003). They are mainly
associated with maldevelopment of the corpus
callosum in the form of agenesis/dysgenesis. Other
anomalies of the CNS associated with lipomas
are the absence of septum pellucidum, cranium
bifidum, spina bifida, encephalocele, myelome-
ningocele and hypoplasia of cerebellar vermis.

There are also reports of cortical abnormalities
associated with cerebral lipomas such as archi-
tectural disorganization and focal penetration of
fibroadipose tissue into the brain parenchyma.
As the formation of a lipoma takes part of a com-
plex malformation that involves sulcus formation
and cortical development within its vicinity, it
may interfere with the growing of cortical tissue
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during the ongoing formation of the sylvian fissure,
resulting in cortical dysplasia of the vicinity
(Kakita et al. 2005).

In rare occasions intracranial lipoma is
associated with subcutaneous lipoma. In this
case different communication patterns can be
observed between intracranial and extracranial
component of the lipoma. They may have no
connection (Tubbs et al. 2007), may connect
to each other by a fibrous lipomatous stalk
(Yamashita et al. 2005) or may have direct con-
tinuity with each other through cranium bifidum
(Sethi et al. 2008).

The development of a lipoma may also involve
vascular abnormalities and a variety of vascular
abnormalities have been described in association
with intracranial lipoma including dilatation,
tortuosity or narrowing of feedings arteries
and veins, engulfment of the cerebral arteries,
arteriovenous malformations and aneurysms and
malformations of venous sinus (Saatci et al. 2000).
Hypervascularization has been observed adjacent
to and within a lipoma located in the Sylvian
fissure (Kakita et al. 2005).

Two groups of interhemispheric lipomas have
been described (Yildiz et al. 2006). Tubulonodular
type is characterized by nodular lesions smaller
than 2 cm. They are a result of a more severe
insult that occurs at an early embryonic stage and
interferes with the normal development of the
corpus callosum (Fig. 23.1). It is located anteri-
orly with the epicentre in the genu in 83% of
cases and associated with a high incidence of cranial
defects, frontal masses and encephaloceles.
Curvilinear lipomas are thin and located posteri-
orly around the splenium (Fig. 23.2). This type is
generally associated with a normal corpus
callosum and has a low incidence of associated
anomalies.

Pathology

Macroscopically lipomas vary in size from sub-
centimeter nodules to large masses. They have a
bright yellow appearance and a soft, lobulated and
fibrous tissue consistency not easily fragmentably.
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Microscopic examination after hematoxylin and
eosin staining reveals mature adipose tissue sur-
rounded by a fibrous capsule with varied amounts of
collagen and blood vessels (Fig. 23.3). The capsule
and surrounding parenchyma frequently contain
calcifications (Feldman et al. 2001). An excep-
tional myelomatous change in a lipoma has been
described by Suri et al. (2008). These authors
consider that metaplastic differentiation in the
lipoma gave origin to myelolipoma which contain
hematopoietic elements including erytrocytes,
myeloid cells, megakaryocytes and focal lymphoid
aggregate formation.

Clinical Manifestations

Although the prevalence of symptomatic lipomas
remains controversial, epilepsy, headache, psycho-
motor retardation and cranial nerve paralysis may
occur (Venkatesh et al. 2003; Yilmaz et al. 2006).
Most intracranial lipomas are considered to be
asymptomatic and frequently they are an incidental
finding in patients undergoing a cranial computer-
ized tomography (CT) or MR after a cranial trauma
(Lin et al. 2009).

Epilepsy is the most common symptom asso-
ciated with lipomas. A 5% of cranial lipomas
present with epilepsy (Gémez-Gonsélvez et al.
2003). Epileptic seizures have been noted in a
large proportion of patients with sylvian lipoma
presumably due to irritation of the mesiotempo-
ral cortex or to the variety of associated neocorti-
cal abnormalities (Saatci et al. 2000; Feldman
et al. 2001; Vela-Yebra et al. 2002; Yildiz et al.
2006). However the association of interhemi-
spheric lipomas and epilepsy remains controver-
sial (Martinez-Lapiscina et al. 2010). Some
authors have suggested that the symptomatic
nature of corpus callosum lipomas is dependent
on the interruption of the callosal fibers, which
are replaced by the neoplasm. Such disconnec-
tion is responsible for each hemisphere to develop
epileptic discharges. However, few case reports
reported clinical and electroencephalographic
characteristics congruent with cranial MR or CT
which could allow attributing the etiology of
epilepsy to the lipoma. Loddenkemper et al. (2006)
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reviewed 3,500 epilepsy patients for the presence
of intracranial lipomas; only five cases were
found and epilepsy could be linked to the lipoma
in only a single patient. Therefore, these authors
suggested that intracranial lipomas were inciden-
tal findings in this population. Yilmaz et al.
(2006) reported a prevalence of epilepsy of 20%
in an adult case series and G6émez-Gonsilvez
et al. (2003) reported a prevalence of 5% in a
similar pediatric case series.

Patients with lipomas may present with symp-
toms that depend on its location. Lipomas located
in the quadrigeminal cistern often present with
diplopia secondary to brainstem compression and
with signs of intracranial pressure due to hydro-
cephalus secondary to obstruction of the cerebro-
spinal fluid pathway through the sylvian aqueduct
(Truwit and Barkovich 1990). Tubbs et al. (2007)
reported an unusual case of a giant lipoma that
due to its size compressed the foramina of Monro
resulting in hydrocephalus. Cerebellopontine angle
lipomas may present with vestibulocochlear
dysfunction such as hearing loss, tinnitus, dizzi-
ness and vertigo or with hemifacial spasm by
compressing the seventh cranial nerve (Romero-
Blanco and Monteiro-Santos 2004). Fandifo et al.
(2005) reported a case of calcarin fissure lipoma
presenting with cuadrantanopsia.

Patients with intradural spinal lipomas present
with severe neurological dysfunction as the
result of spinal cord compression and produce a
progressive paraparesis o tetraparesis depending
on the spinal level involved by the lipoma
(Sanh et al. 2010).

Radiologic Characteristics

Jabot et al. (2009) have reviewed the neuroimaging
appearance of intracranial lipomas. The best
diagnostic clue of intracranial lipomas is a well
delineated lobulated extra axial fatty mass.
On cranial CT lipomas demarcate areas of marked
hypodensity, which do not show enhancement
after administration of intravenous contrast.
They usually have a Houmsfield unit range
between —50 UH and —100 UH. Calcification is
often present in interhemispheric lipomas most
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commonly within the fibrous capsule surrounding
the lesion. The calcification may be curvilinear,
extending around the periphery of the lipoma or
it may be nodular within the center of the lesion.
Nearly one-half of the suprasellar and interpe-
duncular lipomas ossify. The magnetic resonance
(MR) appearance of the lipoma is that of a
homogeneous hyperintense lesion on T 1-weighted
sequences and iso to hypointense on T2-weighted
images. On fat saturation pulse sequences lipomas
are isointense to gray matter. Vascular imaging
may show arterial abnormalities.

Radiologic differential diagnosis should be
established with dermoid tumor and teratomas.
Dermoids tumors are radiologically similar as
they tend to occur adjacent to midline, but they
appear round or lobulated on CT and usually
have a slight mass effect and calcification foci
with no contrast enhancement or surrounding
edema. Dermoids and lipomas display measurably
different densities on CT imaging. A dermoid
will demonstrate a Houmsfield unit range from
—20 to —40 HU. In addition dermoids are more
heterogeneous. They have high signal intensity
on T1-weighted images due to their lipid content
and a heterogeneous signal on T2-weighted images
due to the mixed composition of the tumor.
Teratomas develop in the same location as lipomas
and may have a more heterogeneous appearance
with more foci of contrast enhancement. Small
intracranial lipomas close to a cerebral artery are
hyperintense on time-to-flight MR angiography
and could be mistaken with a partially throm-
bosed aneurysm. A defining characteristic of
lipomas on time-to-flight MR angiography results
from the out-of-phase India ink artifact. This dark
fringe in the periphery of the lesion is characteris-
tic and helps to avoid potential diagnostic pitfalls
(Kemmling et al. 2008). In some cases of head
trauma injuries, low-density attenuation image of
lipoma on brain CT has been misdiagnosed as
pneumocranium (Lin et al. 2009).

Treatment and Prognosis
Surgical intervention is generally unnecessary

for stable or asymptomatic intracranial lipomas
because they grow very slowly, do not involve mass
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effect on brain tissue and malignant differentiation
has never been reported. Surgery should be con-
sidered if the lipoma causes compressive effect
and in cases of hydrocephalus (Spallone et al.
2004). In cases in which the lipoma causes hydro-
cephalus, placement of a ventricular shunt will
provide adequate treatment. The majority of lipo-
mas do not cause life threatening symptoms and
epilepsy can be controlled with medication. In most
occasions the risk of surgical intervention out-
weighs the potential benefit. Radical removal of
sylvian fissure lipomas is very difficult if not
impossible as well as very dangerous (Feldman
et al. 2001). If surgery is necessary, partial resec-
tion was recommended by most authors because
of the deep location of the lesion, its strong
adherence to the sylvian cortex as well as the
intricate involvement of the median cerebral
artery or its branches. Attempts at radical excision
increase the risk of brain injury but some authors
reported that some sylvian fissure lipomas could
be removed totally without complication and
that symptomatic improvement may result
(Chao et al. 2008).

Arresting the progression of symptoms is the
principal surgical goal for intradural spinal lipomas
of any location. The tendency of most neurosur-
geons is to be conservative as complete surgical
removal is difficult without the risk of great mor-
bidity. Some authors perform a subtotal removal
of the tumor with a decompressive laminectomy
(Vila Mengual et al. 2009; Sanh et al. 2010).
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