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a b s t r a c t 

Intracranial lipomas are extremely rare fat-containing lesions that comprise 0.1%-0.5% of all 

primary brain tumors. They are congenital lesions that arise due to persistence and maldif- 

ferentiation of the meninx primitive (subarachnoid space precursor). We report a case of a 

30-year-old woman who presented with seizures due to an intracranial lipoma and no neu- 

rological deficits. CT (computerized tomography) imaging findings demonstrated a large in- 

terhemispheric partially calcified lipoma that communicated with a large scalp lipoma and 

was associated with agenesis of the corpus callosum. Compared to the prior CT imaging, 

the lipoma increased in size from 3.4 cm to 4.1 cm transversely. A recent CT angiogram 

done due to suspicion of an aneurysm showed the lipoma now measuring 6 cm by 4.7 cm. 

Most cases of intracranial lipoma have been reported in the pediatric age group. Here, we 

report a rare case of interhemispheric intracranial lipoma in the adult age group. This case 

also demonstrates the importance of imaging modalities for detecting intracranial lipoma 

without performing invasive brain biopsy. 

Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Intracranial lipomas are extremely rare fat-containing lesions
that comprise 0.1%-0.5% of all primary brain tumors [1] . More
than half of intracranial lipomas are associated with congeni-
tal malformation such as agenesis or dysgenesis of the corpus
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callosum [2] . These are usually detected incidentally or as a
result of investigating clinical presentations of epilepsy or hy-
drocephalus. They are usually asymptomatic in presentation
but can be accompanied by headaches, seizures, or symptoms
due to mass effects. Several theories have been brought for-
ward about the cause of intracranial lipomas. A favored the-
ory is the persistence and maldifferentiation of meninx prim-
ton. This is an open access article under the CC BY license 
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Fig. 1 – Head CT scan without contrast from November 2019. (A) Coronal view showing the interhemispheric lipoma. (B) 
Sagittal view showing the intracranial lipoma communicating with the scalp. (C) Axial view showing the interhemispheric 
and invasion into the body of the lateral ventricles bilaterally measuring about 3.4 cm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

itiva (subarachnoid space precursor). Brain computed tomog-
raphy (CT) scan and brain magnetic resonance imaging (MRI)
are 2 imaging modalities that can be used to make the diagno-
sis without a brain biopsy. Both imaging modalities can aid in
identifying a lipomatous mass. Here, we present a rare case of
a large interhemispheric intracranial lipoma with extension
to the scalp in an adult woman. 

Case report 

A 30-year-old female patient presented with a history of
seizures and headaches due to an intracranial lipoma which
had worsened over the past few years. The patient had a sig-
nificant family history of death due to a brain aneurysm on her
maternal side. The patient was initially evaluated in the emer-
gency department for seizures 2 years ago. At that time, a CT
scan without contrast was done. It showed a large interhemi-
spheric partially calcified lipoma, which appeared to extend
superiorly and anteriorly communicating with a large scalp
lipoma and 3 small defects in the left frontal lobe ( Fig. 1 B). Fur-
thermore, the lipoma also extended into the body of the lateral
ventricles bilaterally and agenesis of the corpus callosum was
present ( Figs. 1 A and C). These findings were also seen in a
prior CT head scan done 10 years ago. The patient’s seizures
were controlled with Levetiracetam (Keppra) 500 mg. 

Last year, the patient was seen by a neurologist for her
brain mass and management of her seizures. She was unable
to describe her seizures. However, she was told by witnesses
that her whole body shakes during the episodes. She also ex-
plained that she has an aura before her seizures which she de-
scribed as “feeling funny,” Her seizures occur once or twice a
month. The patient followed up with the neurologist regarding
her seizures. The patient had experienced multiple seizures
over the past year. Her first seizure resulted in dizziness and
her whole body shaking which caused her to bite her tongue.
On the physical exam, the patient had no neurological deficits
and motor strength was 5/5 in all 4 extremities. Her sensations
were intact to light touch and pinprick throughout the upper
extremities and lower extremities. Reflexes 2 + and symmetric
throughout, no dysmetria on a finger-to-nose exam, and gait
was intact. Her Levetiracetam dosage was increased to 750 mg
and she was referred to a neurosurgeon. 

Later in the year, an electroencephalogram was performed
which revealed a normal study. The patient had a follow-up
with the neurologist to discuss her results. Here, the patient
addressed difficulty tolerating the higher dose of Levetirac-
etam as it was causing headaches and panic attacks. Thus,
she started to take half of the Levetiracetam and consequently
continued to have breakthrough seizures. Her medication reg-
imen was changed to Levetiracetam 500 mg in the morning
and Levetiracetam 750 mg at night. 

The patient underwent a brain MRI with and without con-
trast, and a head CT scan without contrast as requested by
her neurosurgeon. The head CT showed a large interhemi-
spheric partially calcified lipoma with superior and anterior
extension and communication with the large scalp hematoma
in the left frontal region with an interval increase in the
size of the lipoma ( Figs. 2 A, B and C). In the current study,
the lipoma measured about 4.1 cm in the transverse plane
( Fig. 2 C). Whereas in the prior study in this location the lipoma
measured up to 3.4 cm transversely ( Fig. 1 C). There was a mild
prominence of the ventricular system like the prior examina-
tion. The brain MRI demonstrated the large interhemispheric
lipoma extending anterosuperiorly from the midline through
the frontal bone and into the left and right frontal scalp soft
tissues. This was shown to be larger on the current study as
compared to the November 2019 CT study ( Figs. 3 A, B and C).
Furthermore, the large interhemispheric lipoma with intra-
ventricular extension was similar in size and appearance to
the November 2019 CT study. 

Six months ago, the patient had a CT angiogram (CTA)
done for suspicion of an unruptured cerebral aneurysm. The
CTA revealed a large interhemispheric lipoma with agene-
sis of the corpus callosum communicating with the scalp.
Parts of the callosal marginal branch of the anterior inter-
nal artery appeared to communicate with the diploic sinus.
Most of the pericallosal artery and the internal cerebral veins
runs right through the interhemispheric lipoma ( Fig. 4 A). The
lipoma also extended within the lateral ventricles. In this
study, the lipoma offically measured 6 cm by 4.7 cm ( Fig. 4 B).
The posterior circulation was normal and no aneurysm was
detected. 
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Fig. 2 – Head CT scan without contrast from May 2021. (A) Coronal view showing the interhemispheric lipoma. (B) Sagittal 
view showing the intracranial lipoma communicating with the scalp which has enlarged from the prior CT scan to 6 cm by 

4.1 cm. (C) Axial view showing the interhemispheric and invasion into the body of the lateral ventricles bilaterally. (D) 
Sagittal view in bone window showing the intracranial lipoma communicating with the scalp. 

Fig. 3 – Head MRI from May 2021. (A) Coronal view showing the interhemispheric lipoma. (B) Sagittal view showing the 
intracranial lipoma communicating with the scalp. (C) Axial T2 view showing the interhemispheric and invasion into the 
body of the lateral ventricles bilaterally. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Oxcarbazepine (Trileptal) was added to her current regime
of Levetiracetam 500 mg. Later in the year, the patient is plan-
ning to undergo neurosurgery for resection of the large inter-
hemispheric lipoma. 

Discussion 

Intracranial lipomas are congenital lesions because of abnor-
mal differentiation of embryological meninx primitiva (sub-
arachnoid space precursor). These lesions are a rare finding
with an incidence of 0.08% and 0.46% in autopsy series [3] .
In a review of 3000 brain CT scans of head trauma patients,
only 3 lipomas were reported in 0.1% of the scans [3] . Although
several theories tried to explain the cause of intracranial lipo-
mas, one favorable theory is the concept of the meninx prim-
itiva (subarachnoid space precursor) [4] . The proposed theory
explained that an abnormal, persistent focus of the meninx
primitive induced to differentiate into adipose and mature
into lipoma because the meninx primitiva contains primi-
tive perivascular reticuloendothelial which becomes special-
ized in the storage of fat [4] . Consequently, lipomas are not
neoplastic but malformations. This idea also helped explain
the subarachnoid, cisternal nature of the intracranial lipomas
as well as intralesional location of vessels and nerves, and
the absence of other mesodermal derivatives such as mus-
cle [4] . Thus, the intracranial lipoma is maldifferentiated sub-
arachnoid space and whatever courses through the cistern
can course through the lipoma [4] . This is seen in our patient’s
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Fig. 4 – CT angiography of brain from June 2021. (A) Coronal view depicting blood vessel going through the lipoma. (B) Axial 
view show casing the measurement of the lipoma 6 cm by 4.7 cm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CTA, where the pericallosal artery and internal cerebral vein
coursed through the interhemispheric lipoma ( Fig. 4 A). 

Most intracranial lipomas are asymptomatic and found in-
cidentally. If symptomatic, patients commonly present with
seizures, but can also present with raised intracranial pres-
sure, dementia, and hemiparesis [5] . In a clinical study, the
most frequent reasons for admission in 14 patients with
intracranial lipoma were headache (50%), trauma (21.5%),
epilepsy (21.5%), and symptoms due to mass effect (7%)
[6] . Our patient presented with a history of seizures and
headaches due to the intracranial lipoma and scalp swelling
with no neurological deficit on physical exam. 

Interhemispheric lipoma associated with a subcutaneous
component is a rare finding. Most of the cases in the litera-
ture are associated in the pediatric population and only a few
are found in adults [ 7 –13 ]. The most common type of intracra-
nial lipoma is an interhemispheric lipoma which accounts for
45% of cases [14] . Other lesions are consist of quadrigeminal or
superior cerebellar (25%), suprasellar/interpeduncular (14%),
cerebellopontine angle (9%), and Sylvian fissure (5%) [14] . Our
patient had a 6 cm by 4.7 cm interhemispheric partially cal-
cified lipoma with a superoanterior extension, agenesis of the
corpus callosum, and communication with the scalp in the left
frontal lobe ( Fig. 4 B). The largest intracranial lipoma reported
in the literature was by Durao et al of 60 × 35 mm, which is
slightly smaller than the lipoma size that we presented [15] . 

Microscopically intracranial lipomas are composed typi-
cally of adipose tissue and a capsule with a variable quan-
tity of collagen fibers, blood vessels, and calcifications [15] .
Macroscopically, lipomas vary in size from subcentimeter to
large masses and have a bright yellow, lobulated appearance.
Calcifications may appear as curvilinear lines in nodular pat-
terns in the periphery or center of a lipoma [16] . In our case,
we observed calcification within the lipoma rather than in
a curvilinear pattern and blood vessels going through the
lipoma. 

Both CT and MRI findings are characteristic of intracranial
lipoma, so biopsy confirmation is not required for the diagno-
sis. Head CT scan is diagnostic as it shows fat density attenua-
tion (-80 to -110 HU), calcifications, location of the lipoma, and
associated anomalies [14] . Whereas MRI can be used to assess
the anatomy of the corpus callosum, monitor the growth of
the mass, and determine if any invasive characteristics [ 7 ,14 ].
Aside from that, MRI demonstrates short-T1 and T2 signals
suggestive of fat as homogenous well-circumscribed lesions.
In practice, if there is suspicion of intracranial lipoma, using
fat density attenuation on a CT scan can help aid in deter-
mination. In practice, if there is a suspicion of intracranial
lipoma, using the Hounsfield units (HU) from a CT scan can
help confirm whether the mass is a lipoma, since the radio-
density measured would be like fat density attenuation (-80
to -110). Likewise, our patient showed an intracranial lipoma
which communicated to the scalp. The CT scan revealed the
intracranial mass with extremely low density ranging from -
60 to -123 HU and the communicating extracranial mass also
showed similar low radiodensity between -50 and -140 HU
( Fig. 1 B). With this, the intracranial and extracranial masses
was diagnosed as a lipoma. A case study in literature reported
extremely low densities of lipomas ranging between -96.5 and
-125 similar to our findings [17] . 

Intracranial lipomas in most cases are asymptomatic and
do not require treatment [ 5 ,6 ,14 ]. Otherwise, symptomatic
intracranial lipomas are treated with medications, such as
antiepileptic medications [ 6 ,14 ]. Our patient had seizures due
to her intracranial lipoma, which were managed well with
her anticonvulsant regime of Levetiracetam. Other options
for treatment of intracranial lipomas are a surgical resec-
tion. Such treatment can be risky due to the adhesions of the
collagenous capsule, and vessel and nerves surrounding the
lipoma [ 6 ,7 ,14 ]. Microsurgical techniques can be an option via
minimally invasive keyhole approaches which make it pos-
sible to remove the lipoma sparing risky structures such as
blood vessels [ 7 ,18 ]. 

Learning points 

1. Intracranial lipomas are rare, asymptomatic, and inciden-
tal, which should be on a differential of a patient present-
ing with headaches or unexplained seizures. 
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2. CT and MRI are diagnostic for intracranial lipoma, so
biopsy confirmation is not required as fat density and cal-
cification can be detected on these imaging modalities. 

3. Depending on size, location, vascularity involvement, and
level of seizure, the patient may be potential surgical can-
didate. 

Patient consent 

This case report did not include any patients identifying data
and all images are anonymous, thus informed consent of the
patient is not provided. 
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