DOI: 10.5137/1019-5149.JTN.13008-14.0
Received: 03.10.2014 / Accepted: 31.10.2014
Published Online: 16.02.2016

Original Investigation

Pericallosal Lipomas: A Series of 10 Cases with Clinical and
Radiological Features
Muhammet Bahadir YILMAZ1, Ali GENC2, Emrah EGEMEN3, Semra YILMAZ4, Ayhan TEKINER2
İzmir University, School of Medicine, Department of Neurosurgery, İzmir, Turkey
Kayseri Training and Research Hospital, Department of Neurosurgery, Kayseri, Turkey
3
Siirt State Hospital, Department of Neurosurgery, Siirt, Turkey
4
Kayseri Training and Research Hospital, Department of Neurology, Kayseri, Turkey
1
2

ABSTRACT
AIm: A pericallosal lipoma is a fat-containing lesion occurring in the interhemispheric fissure closely related to the corpus callosum,
which is often abnormal. This is the most common location for an intracranial lipoma. In this study, we aim to report on the clinical
and radiographic aspects of ten patients diagnosed with pericallosal lipomas.
MaterIal and Methods: A retrospective analysis of patients who presented to the neurology and neurosurgery outpatient
clinics of Kayseri Training and Research Hospital between 2010 and 2014 revealed that 10 patients had the diagnosis of pericallosal
lipoma. The clinical and magnetic resonance imaging data were obtained by reviewing their files.
Results: Ten patients with an average age of 35.8 years (11-80 years) were included in the study. The mean follow-up was
17 months (8-31 months). No neurological deficits related to the lesions were found during neurological examination in any of
the patients. Four patients had tubulonodular lipomas while the other 6 presented with curvilinear lipomas. Four patients (40%)
displayed a coexistent corpus callosum hypoplasia. In contrast to previous reports, 3 of these patients had a curvilinear lipoma while
the remaining one had tubulonodular lipoma. Also, one of the patients displayed plaque lesions attributable to multiple sclerosis.
During the follow-up period, no growth in the lipomas was recorded in any of the patients. No surgical intervention was performed
as none of the patients displayed symptoms caused by the lipoma.
ConclusIon: In this study, we found a stronger association of corpus callosum hypoplasia with posteriorly situated curvilinear
lipomas. Our results are in disagreement with previous studies, which suggested corpus callosum anomalies were more often
associated with anteriorly situated tubulonodular lipomas. Pericallosal lipomas are benign, self-limiting or slow-growing lesions
that generally remain asymptomatic. These lesions occur in the midline and surround critical neurovascular structures. Therefore,
surgical intervention should be avoided in asymptomatic cases.
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█

Introduction

Intracranial lipomas are rare, fat-containing asymptomatic lesions that are generally considered as congenital malformations (16). The most common location is the close vicinity of
the corpus callosum (CC), hence the name pericallosal lipomas. Pericallosal lipomas occur in the interhemispheric fissure
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closely related to the corpus callosum, which is often abnormal.
These lesions make up approximately 0.1- 0.5% of all intracranial lesions (9, 11, 16, 17). They generally occur at midline
structures like the corpus callosum and the quadrigeminal cistern (15, 16). Two morphological types have been described;
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tubulonodular and curvilinear (10, 15, 16). The tubulonodular
lipomas have been suggested to be associated with corpus
callosum abnormalities more frequently.
In this study, we report on the radiological and clinical findings
of 10 patients diagnosed with pericallosal lipomas at our
institution between 2010 and 2014.
█

MATERIAL and METHODS

A retrospective analysis of the patients who presented at
the neurology and neurosurgery outpatient clinics of Kayseri
Training and Research Hospital between 2010 and 2014 was
performed. Ten patients who were diagnosed with pericallosal
lipoma were included in this study. The clinical and magnetic
resonance imaging (MRI) data were obtained by reviewing
their files, medical charts, follow-up records and radiological
reports (Figure 1A-D; Table I).
█

RESULTS

Table I shows the clinical and MRI features of the patients
diagnosed with pericallosal lipoma. A total of 10 patients (7
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C

females, 3 males) were included in this study and they had
an average age of 35.8 years (range 11-80 years). Pericallosal lipomas were detected on MRIs, which were obtained to
investigate headache in 6 patients, or headache and vertigo in
2 patients, migraine and depression in 1 patient, and multiple
sclerosis in 1 patient. No neurological deficits were found in
any of these cases including the patient with multiple sclerosis.
Review of the cranial MRIs revealed that 4 patients displayed
tubulonodular and 6 patients displayed curvilinear lipomas.
Furthermore, 4 (40%) patients also displayed concomitant
hypoplasia of the CC. Three out of 4 patients with CC hypoplasia were among the patients with curvilinear pericallosal
lipomas while the remaining one patient had a tubulonodular
type of lipoma (Figure 1A-D). One case who displayed tubulonodular type of lipoma also had plaque lesions attributable to
multiple sclerosis. The patients were followed-up for a mean
period of 17 months (range 8-31 months). None of the lipoma
lesions showed progression or increased in size during the
follow-up. None of the patients were symptomatic and therefore, no surgical treatment was offered.
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Figure 1: (A) CT scan
demonstrates tubulonodular
type lipoma located in
pericallosal region.
(B) Sagittal T1- weighted
MRI scan demonstrates
hyperintense tubulonodular
type lipoma in splenium and
corpus callosum hypoplasia.
(C,D) Sagittal T1-weighted
MRI scan demonstrates
hyperintense curvilinear type
lipoma in pericallosal cistern.
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DISCUSSION

Rokitansky first reported intracerebral lipomas in 1856 (1, 6, 16).
They are considered to be benign, congenital malformations
(7, 11, 16). Intracerebral lipomas compose approximately 0.10.5% of all intracranial tumors (9, 11, 16, 17). Autopsy series
have reported prevalence rates between 0.08 and 0.2% (10).
The World Health Organization (WHO) classification of brain
tumors places intracranial lipomas among grade I mesenchymal,
non-meningothelial neoplasms (10). Lipomas are thought to
occur due to abnormal persistence or maldifferentiation of
primitive meninges, when the subarachnoid spaces develop
between the 8th-10th weeks of embryonic development (8-10,
16). Similarly, lipomas around CC are considered to develop
from poorly differentiated meningeal remnants (7, 11). CC
agenesis, however, results from a defect during the closure of
the neural tube (7).
Intracranial lipomas mostly occur on the midline and most
commonly involve midline structures like CC and the
quadrigeminal cistern (7, 9, 11, 16). However, they have been
reported to occur in the sylvian fissure, pontocerebellar angle,
prepontine cistern, Galen vein system, interhemispheric
fissure, cervicomedullary junction and cerebral convexity (1,
2, 6, 11, 12, 14-16).
Since lipomas are considered to be congenital malformations, they can occur as part of a complex of malformations

including agenesis, hypoplasia or hypertrophy of CC, cortical
dysplasia, aneurysms and vascular malformations (7, 11, 15,
16). Accompanying anomalies have been reported at variable
rates. CC agenesis or disgenesis has been reported to exist in
50% of the cases (6, 15, 16).
A series of quadrigeminal lipomas reported by the authors
showed that 16.6% of the cases had accompanying Chiari
malformations while no CC anomalies were present (16).
However, in this study, we report a 40% (4 patients) rate of CC
hypoplasia accompanying pericallosal lipomas. In contrast
to previous reports, most of these lipomas (3 patients) had a
curvilinear morphology. Seidl et al. reported an 11.8% rate (2
patients) of CC disgenesis in their 17 patients (11). GomezGosalvez et al. reported a series of 20 pediatric cases with
intracranial lipomas and found a 30% rate of CC anomalies
along with a total 40% rate of associated anomalies (5).
Most intracerebral lipomas are asymptomatic and come into
clinical attention during neuroradiological investigations for
other conditions (7, 11). This study and our previous report on
quadrigeminal lipomas show that intracranial lipomas are most
often detected during investigation for headache (16). Seidl et
al. also reported that intracranial lipomas in their 17 patients
were mostly detected during investigation for headache (11).
They also stressed that none of the complaints of their patients
was attributable to their intracranial lipomas (11). However,
along with concomitant anomalies, intracerebral lipoma

Table I: Documentation of Pericallosal Lipoma Cases (10 Patients)

No

Age Sex

Clinical
Presentation

Neurological
Examination

MRI Findings

Associated
Malformation

Follow–up
period
(months)

Clinical and
Radiological
Course

1

54

F

Headache

Normal

Tubulonodular
(Corpus)

None

24

Stable

2

20

F

Migraine,
depression

Normal

Curvilinear
(Genu-splenium)

None

31

Stable

3

31

F

Headache

Normal

Tubulonodular
(Splenium)

None

25

Stable

4

44

F

Headache

Normal

Curvilinear
(Genu-splenium)

None

13

Stable

5

11

M

Headache

Normal

Curvilinear
(Genu-splenium)

Corpus callosum
hypoplasia

14

Stable

6

80

M Headache, vertigo

Normal

Tubulonodular
(Splenium)

None

12

Stable

7

14

M

Headache,

Normal

Curvilinear
(Genu-splenium)

Corpus callosum
hypoplasia

9

Stable

8

14

F

Headache,
vertigo

Normal

Curvilinear
(Genu-splenium)

None

10

Stable

9

42

F

Multiple Sclerosis

Normal

Tubulonodular
(Splenium)

Corpus callosum
hypoplasia

8

Stable

10

48

F

Headache

Normal

Curvilinear
(Genu-splenium)

Corpus callosum
hypoplasia

24

Stable
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patients may present with a history of epilepsy, psychomotor
retardation or cerebral palsy (7). CC agenesis has especially
been reported to be associated with epilepsy, psychomotor
retardation and cerebral palsy (10, 16). Yildiz et al. reported
a series of 24 patients with intracerebral lipomas. Three of
their patients presented with epilepsy and surprisingly all 3 of
them had sylvian fissure lipomas. Therefore, they reported a
statistically significant association between sylvian location of
lipomas and epileptic seizures (15).
Symptoms, if present, are related to the location of the lipomas.
Pericallosal lesions may present with psychomotor retardation
or epilepsy. Interpeduncular lesions may cause periorbital
pain, ptosis, and conjunctival injection (3, 9). Quadrigeminal
cistern lipomas may present with diplopia, vertigo, quadrantanopsia, headache or progress to show signs of increased
intracranial pressure (ICP) due to hydrocephalus (9). Posterior
fossa lesions however, may present with cranial nerve deficits
or hemifacial spasm.
Two subtypes, namely tubulonodular and curvilinear, have
been designated for pericallosal lipomas, which correspond
with their morphology and associated anomalies (10). Tubulonodular lipomas are tubular shaped and situated anteriorly.
They may be associated with frontal encephalocele, frontal
lobe anomalies and CC disgenesis (8, 10, 16). Curvilinear lipomas are slender shaped and situated posteriorly. On the
other hand, curvilinear lipomas have been known to generally
present with a normal CC and a low incidence of associated
anomalies (10, 13). In contrast to this precept, we found CC
hypoplasia in 4 out of 10 patients and 3 of these patients had
curvilinear lipomas.
Intracranial lipomas are congenital and may be demonstrable in utero. Thanks to the technical advances in obstetric
ultrasonography, many intracranial lipoma cases can now
be diagnosed prenatally. The diagnosis can be made at 26
weeks of gestation by demonstrating a hyperechoic midline
mass with ultrasonography (10). Postnatally however, a head
computed tomography (CT) will show a well-demarcated fat
density (-60 to -100 HU) lesion, which may be calcified and
sometimes accompanied by other anomalies (10, 11, 15, 16).
Interhemispheric lesions will generally show calcifications (4,
11). MRI is the most useful modality for a differential diagnosis
and identification of associated congenital malformations. The
lipomas create a homogenously hyperintense impression on
T1 weighted images. They do not enhance after intravenous
gadolinium injection and they homogenously loose their intensity on fat suppression sequences (15).
For midline lesions, dermoid tumors should be included in
the differential diagnosis (11, 15, 16). Pericallosal location is
not typical for dermoid cysts and they have a heterogeneous
impression on CT and T2 weighted MR images (11).
For pontocerebellar lipomas, vestibular schwannoma,
meningioma, dermoid and epidermoid cysts should be
considered in the differential diagnosis (1). A subacute,
methemoglobin stage hemorrhage, which generally differs in
its presentation, should also be considered in the differential
diagnosis, and appears hyperintense on T1-weighted images

and hypointense on T2-weighted images (11). Fat suppression
sequences will clarify the confusion in such cases.
Most pericallosal lipoma patients are asymptomatic. These
lesions are generally found incidentally and they grow very
slowly. However, they may surround critical neural and vascular
structures, which may increase the surgical risks. Therefore,
surgical treatment is mostly not indicated and should be
avoided (1, 7, 10, 11, 15, 16). However, surgical treatments for
symptomatic patients have been reported. Subtotal resection
has been suggested for posterior fossa lipomas, if symptoms
of brainstem or cranial nerve compression are present (1).
█

CONCLUSION

Pericallosal lipomas are benign, self-limiting or slow-growing
lesions and they may involve critical neurovascular structures.
Therefore, surgical removal is not warranted in most cases.
Tubulonodular lipomas are generally accepted to be more
frequently associated with CC malformations. In contrast with
this precept, in this report, we demonstrate a higher rate of
associated CC malformations with the curvilinear lipomas.
█

REFERENCES

1. Borges RS, Brito CC, Carvalho GA, Domingues RC,
Gasparetto EL: Cerebellopontine angle lipomas: Magnetic
resonance imaging findings in two cases. Arq Neuropsiquiatr
67(2B): 496-498, 2009
2. Britt PM, Bindal AK, Balko MG, Yeh HS: Lipoma of the
cerebral cortex: Case report. Acta Neurochir (Wien) 121(1-2):
88-92, 1993
3. Duman O, Goksu E, Akyuz M, Haspolat S, Senol U: Brain stem
lipoma presenting as paroxysmal headache with autonomic
features. Headache 44:105, 2004
4. Friedman RB, Segal R, Latchaw RE: Computerized
tomographic and magnetic resonance imaging of intracranial
lipoma. J Neurosurg 65:407-410, 1986
5. Gómez-Gosálvez FA, Menor-Serrano F, Téllez de MenesesLorenzo M, Aleu Pérez-Gramunt M, Sala-Sánchez AG, RubioSoriano A, Carbonell-Nadal J, Mulas F: Intracranial lipomas in
paediatrics: A retrospective study of 20 patients. Rev Neurol
37(6): 515-521, 2003
6. Hayashi T, Shojima K, Yamamoto M, Hashimoto T, Fukuzumi
A, Honda E: Intracranial lipomas-report of six cases. No To
Shinkei 35(3):257-268, 1983
7. Jiménez Caballero PE: Interhemispheric lipoma associated
with agenesis of the corpus callosum. Neurologia 27(8):515517, 2012
8. Kim TH, Joh JH, Kim MY, Kim YM, Han KS: Fetal pericallosal
lipoma: US and MR findings. Korean J Radiol 3(2):140-143,
2002
9. Park YS, Kwon JT, Park US: Interhemispheric osteolipoma
with agenesis of the corpus callosum. J Korean Neurosurg
Soc 47(2):148-150, 2010
10. Popa RT, Feier D, Fufezan O, Blaga L: Interhemispheric lipoma
associated with agenesis of corpus callosum in an infant:
Case report. Med Ultrason 12(3):249-252, 2010

Turk Neurosurg 26(3):364-368, 2016 | 367

Yilmaz MB. et al: Pericallosal Lipomas

11. Seidl Z, Vaneckova M, Vitak T: Intracranial lipomas: A
retrospective study. Neuroradiol J 20(1):30-36, 2007
12. Suman R, Bushan JV, Chandrashekar K: Cervico medullary
junction lipoma causing transient cerebellar mutism: An
uncommon presentation of a rare condition. Internet Journal
of Neurosurgery 3(2):1-3 2006
13. Tart RP, Quisling RG: Curvilinear and tubulonodular varieties
of lipoma of the corpus callosum: An MR and CT study. J
Comput Assist Tomogr 15:805–810, 1991

14. Ventura E, Ormitti F, Crisi G, Sanna M, Bacciu A: Bilateral
cerebellopontine angle lipomas. Auris Nasus Larynx 39(1):
103-106, 2012
15. Yıldız H, Hakyemez B, Koroglu M, Yesildag A, Baykal B: Intracranial lipomas: Importance of localization. Neuroradiology
48(1):1-7, 2006
16. Yılmaz MB, Egemen E, Tekiner A: Lipomas of quadrigeminal
cistern: Report of 12 cases with clinic and radiologic features.
Turk Neurosurg 25(1):16-20,2015
17. Yılmazlar S, Kocaeli H, Aksoy K: Quadrigeminal cistern
lipoma. J Clin Neurosci 12(5): 596-599, 2005

368 | Turk Neurosurg 26(3):364-368, 2016

