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Patient: Male, 44
Final Diagnosis: Falx cerberi chondroma
Symptoms: Headache
Medication: -
Clinical Procedure: Resection of the tumor
Specialty: Neurosurgery

Objective: Challenging differential diagnosis

Background: Intracranial chondroma is a rare benign tumor that more commonly arises from the skull base. Chondroma
arising from the falx cerebri is very rare, with only 19 cases previously reported in the literature. The imaging
characteristics of intracranial chondroma and meningioma can be similar. Surgical excision and histology are
required for the diagnosis. This report is of a case of intracranial chondroma that includes the imaging find-
ings. The methods of diagnosis, management, and prognosis are discussed.

Case Report: A 44-year-old man presented with episodes of severe headache. Magnetic resonance imaging (MRI) showed
a well-defined, extra-axial, parafalcine lesion in the right frontal region. An interhemispheric craniotomy was per-
formed. A right frontal solid and calcified tumor attached to the falx cerebri was identified and removed. Histology
confirmed the diagnosis of a benign chondroma containing areas of hemorrhage and cystic degeneration.

Conclusions: Chondroma arising in the falx cerebri is a rare intracranial tumor that may mimic meningiomas on imaging.
Awareness of the varied imaging characteristics of these benign tumors is essential for planning the most ap-
propriate treatment.
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Background

Intracranial chondroma is a rare benign tumor with an esti-
mated incidence of 0.2-0.5% of all primary intracranial tu-
mors [1-3]. In 1851, Hirschfield et al. reported the first case of
intracranial chondroma [4]. Chondroma most commonly arises
from cartilage associated with the synchondrosis of the skull
base, most commonly in the sphenoethmoidal region [5,6].
In rare instances, intracranial chondroma may arise from the
falx cerebri, the dura, the choroid plexus, and or the brain pa-
renchyma [1,7,8]. This report is of a case of intracranial chon-
droma that includes the imaging findings. The methods of
diagnosis and the distinction from parafalcine meningioma,
the management, and prognosis are discussed.

Case Report

A 44-year-old man patient presented with a one-month history
of episodes of severe headache that were resistant to anal-
gesics. He also complained of anxiety, increased somnolence,
and nausea. He had a history of hypertension and ischemic
heart disease. The patient denied any history of vomiting, sei-
zures, loss of consciousness, or trauma. General and neurolog-
ical physical examinations were unremarkable.

Magnetic resonance imaging (MRI) of the brain was per-
formed, which showed a well-defined, extra-axial, parafal-
cine lesion in the right frontal region. On T1-weighted imag-
ing, the mass had an isointense thick rim with a hypointense
center. On T2-weighted imaging, the thick rim of the mass ap-
peared hypointense and the center was hyperintense. On sus-
ceptibility-weighted imaging (SWI), there were foci of low sig-
nal intensity representing either calcification or hemorrhage.
No enhancement was found on contrast-enhanced imaging.
The mass caused a mild compression effect on the underlying
brain parenchyma. However, there was no edema. Magnetic
resonance angiography (MRA) showed left-sided displacement
of the right anterior cerebral artery, which remained patent.
Cerebral angiography showed no feeding vessels. A brain com-
puted tomography (CT) scan was not performed. The differen-
tial diagnosis, based on the imaging findings, were suggestive
of meningioma (Figure 1). Surgical excision was planned to al-
low histological diagnosis of the mass.

An interhemispheric craniotomy was performed and showed
a solid right frontal calcified lesion attached to the falx cerebri
with a feeder artery possibly from the tentorial artery (Figure 2).
The lesion was well-circumscribed and easily separated from
neighboring brain tissue. En-bloc resection of the tumor and
involved falx cerebri was achieved (Figure 2).
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Gross inspection showed a well-circumscribed, lobulated,
firm, white mass measuring 3.0x2.0x1.5 c¢m. Serial section-
ing showed white cut surfaces with a cystic focus measuring
0.9x0.8x0.8 cm. Histological examination showed lobules of ma-
ture and moderately cellular cartilage. The chondrocytes appear
benign with no evidence of atypia, necrosis, or mitotic activity
in keeping with a diagnosis of benign chondroma (Figure 2).

Discussion

Intracranial chondroma is a rare benign intracranial tumor
that usually arises from the sphenoethmoidal basal synchon-
droses, but sphenoclival, and petroclival regions may also be
involved [5,6]. Intracranial chondroma can occur sporadically
or may be associated with systemic enchondromatosis, such
as Ollier’s disease [9] and Maffucci’s syndrome[10]. However,
chondroma of the falx cerebri is rare, with only about 19 cases
previously reported in the literature [1,3,7,11-27].

Previously published case reports have shown that the age
at presentation of chondroma of the falx cerebri ranges from
14 years to 57 years, with a peak in the third decade of life.
Although a slight male prevalence has been reported, there
was no gender predominance [21,28]. Chondroma of the falx
cerebri tend to grow in the frontal region in 50% of cases, but
other sites of origin on the falx include the frontoparietal, pari-
etal, and parieto-temporal regions.

Intracranial chondroma usually has a slow growth pattern and
usually presents late as a large mass [5]. As with other space-
occupying lesions, the clinical presentation of chondroma of
the falx cerebri is nonspecific and depends on the anatomical
location. Based on previously published case reports, the most
frequent symptom is a constant headache. Other symptoms
and signs associated with intracranial chondroma include ep-
ilepsy, vomiting, seizures, increased intracranial pressure, and
cerebral compression that results in focal neurological defi-
cits [23]. This patient presented with episodes of severe head-
ache resistant to analgesics and with anxiety, increased som-
nolence, and nausea.

The imaging findings supported the histological diagnosis
of benign chondroma. On imaging, the thick rim represents
the chondroid matrix, and the hypointense and hyperintense
center seen on T1-weighted and T2-weighted magnetic reso-
nance (MRI) images represented cystic degeneration. Foci
of hemorrhage were seen as a low signal on susceptibility-
weighted imaging (SWI). According to the imaging findings
of parafalcine chondroma reported in a systematic review
and meta-analysis by Sullivan et al., the imaging character-
istics found in this patient were unusual [29]. Sullivan et al.
showed that only 3.1% of the cases had an isointense thick
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Figure 1. Magnetic resonance imaging (MRI) of the head in the axial plane. (A) T1-weighted magnetic resonance imaging (MRI) of the

brain shows a thick isointense rim of the mass in the fa

Ix cerebri with a hypointense center. (B) T2-weighted MRI shows

a thick isointense rim of the mass in the falx cerebri with a hypointense center. (C) MRI following injection of intravenous
contrast shows lack of enhancement. (D) The cerebral angiogram shows no feeding vessels to the mass in the falx cerebri.

rim on T1-weighted MRI, and only 6.9% of the cases had hy-
pointense imaging findings on T2-weighted imaging [29].
Lack of enhancement on MRI was seen in only 6.3% of the
cases [29]. Intracranial chondroma rarely showed features of
hemorrhage or cystic degeneration [29]. Also, hemorrhage was
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found in 3.2% of cases of intracranial chondroma, and cystic
change occurred in 23% [29], In previously reported cases, cys-
tic changes were reported in only five cases of chondroma of
the falx cerebri [2,3,13,20,26]. Radiologically, meningioma is
the most common differential diagnosis for chondroma of the
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Figure 2. (A) An intraoperative view of a well-circumscribed chondroma appearing in the right frontal region and attached to the
falx cerebri. (B) Gross image of the tumor after resection shows a white soft to hard mass measuring 3.0x2.0x1.5 cm.
(€) Photomicrograph of the histology of the tumor from the falx cerebri shows lobules of chondrocytes lacking atypia.
Hematoxylin and eosin (H&E). Magnification x200. (D) Photomicrograph of the histology of the tumor from the falx cerebri
shows a central area of cystic degeneration with hemorrhage. Hematoxylin and eosin (H&E). Magnification x100.

falx cerebri. However, meningiomas arising in the falx cerebri
can show a late capillary tumor blush from the meningeal ar-
teries associated with a dural tail on contrast-enhanced MRI,
which is in contrast to chondroma of the falx cerebri, which
usually lack a dural tail sign.

The histogenesis of chondroma arising from the skull base is
believed to be from residual embryonic chondrocytes that ex-
ist in the synchondroses [17,30]. However, there is no con-
sensus on the etiology of falx and dural chondroma, but it is
possible that their origin is from heterotopic chondrocytes or
from metaplasia of perivascular mesenchymal cells or menin-
geal fibroblasts, cellular migration by trauma or following in-
flammation [31-34].

Complete surgical resection of chondroma of the falx cerebri
with the underlying falx is the treatment of choice as these
benign tumors are well demarcated and do not involve the
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surrounding brain structures [27]. Radiation therapy is not
advised because cartilaginous tumours are usually radiore-
sistant and may undergo future malignant transformation if
irradiated [7,33,35].

The long-term prognosis following complete resection is good,
and recurrence is rare [5]. Any future recurrence of the tumor
should raise concerns for malignant change to chondrosar-
coma, which has rarely been reported [17]. Although the imag-
ing and histological distinction between chondroma and chon-
drosarcoma can be difficult, chondrosarcoma tends to have
heterogeneous but intense contrast-enhancement on neuro-
imaging without perifocal edema [23]. Therefore, it is impor-
tant to plan for long-term follow-up of patients with excised
chondroma of the falx cerebri to detect and manage recur-
rences in their early stages.
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Conclusions

A case of chondroma of the falx cerebri in a 44-year-old man
is reported with rare imaging and histology findings in the
form of cystic change and hemorrhage. Appropriate imaging
techniques are essential for the detection of chondroma of
the falx cerebri despite having few pathognomonic findings.
Surgical resection is usually associated with good outcome and

References:

1. Fountas KN, Stamatiou S, Barbanis S, Kourtopoulos H: Intracranial falx chon-
droma: Literature review and a case report. Clin Neurol Neurosurg, 2008;
110(1): 8-13

. Patel A, Munthali L, Bodi I: Giant cystic intracranial chondroma of the falx
with review of literature. Neuropathology, 2009; 29(3): 315-17

. Ustun MO, Paksoy N, Kilicarslan B: Cystic chondroma arising from the falx
cerebri: A case study with review of literature. Clin Neuropathol, 1997;
16(1): 27-29

. Nakayama M, Nagayama T, Hirano H et al: Giant chondroma arising from
the dura mater of the convexity. Case report and review of the literature.
J Neurosurg, 2001; 94(2): 331-34

. Atalay FO, Ozgun G, Tolunay S, Bekar A: Intracranial extra-axial chondro-
ma: A case report. J Nippon Med Sch, 2014; 81(1): 35-39

. Terasaka S, Sawamura Y, Abe H: Surgical removal of a cavernous sinus
chondroma. Surg Neurol, 1997; 48(2): 153-59

. Erdogan S, Zorludemir S, Erman T et al: Chondromas of the falx cerebri
and dural convexity: Report of two cases and review of the literature. )
Neurooncol, 2006; 80(1): 21-25

. Zhan RY, Pan XF, Wan S et al: Solitary intracerebral chondroma without
meningeal attachment: A case report with review of the literature. J Int
Med Res, 2011; 39(2): 675-81

. Traflet RF, Babaria AR, Barolat G et al: Intracranial chondroma in a patient
with Ollier’s disease. Case report. J Neurosurg, 1989; 70(2): 274-76

10. Chakrabortty S, Tamaki N, Kondoh T et al: Maffucci’s syndrome associated
with intracranial enchondroma and aneurysm: Case report. Surg Neurol,
1991; 36(3): 216-20

11. Ozgen T, Pamir MN, Akalan N et al: Intracranial solitary chondroma. Case
report. ) Neurosurg, 1984; 61(2): 399-401

12. Yang PJ, Seeger JF, Carmody RF, Fleischer AS: Chondroma of falx: CT find-
ings. ) Comput Assist Tomogr, 1986; 10(6): 1075-76

13. Hadadian K, Abtahii H, Asil ZT et al: Cystic falcine chondroma: Case report
and review of the literature. Neurosurgery, 1991; 29(6): 909-12

14. Salcman M, Scholtz H, Kristt D, Numaguchi Y: Extraskeletal myxoid chon-
drosarcoma of the falx. Neurosurgery, 1992; 31(2): 344-48

15. De Coene B, Gilliard C, Grandin C et al: Unusual location of an intracranial
chondroma. Am ) Neuroradiol, 1997; 18(3): 573-75

16. Abdelhamid K, Camras LR, Nijensohn EM et al: Intracranial chondroma aris-
ing from the cranial vault: CT and MR appearance. ] Comput Assist Tomogr,
1996; 20(4): 556-58

17. Lacerte D, Gagne F, Copty M: Intracranial chondroma. Report of two cases
and review of the literature. Can ) Neurol Sci, 1996; 23(2): 132-37

N

w

S

S}

(=2}

~

o

Nl

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

minimal sequelae, but any future recurrence should raise sus-
picion of malignant change to chondrosarcoma, even though
this is rarely reported for benign intracerebral chondroma.
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