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Abstract Chordoid meningioma is a rare variant of
meningioma with histological features resembling those
of chordoma. This tumour should have a greater risk of
recurrence and aggressive growth (WHO grade II). So far,
92 such tumours have been described in the literature. We
report two cases of chordoid meningioma occurring in
adult female patients. In our two patients (aged 28 and
60 years with chordoid meningioma of the convexity and
left-sided outer sphenoid wing, respectively) we centred on
some rarely discussed aspects of the tumour. MRI scans
showed no edema in the vicinity of either of the two
meningiomas, whereas selective angiography of ACI and
ACE revealed a dural type of vascular supply to the two
neoplasms. In both cases, the tumour was removed by
radical surgery (Simpson grade I resection) with a normal
post-operative course. Both women (one 2 years post-sur-
gery and one 4 years post-surgery) are now free from any
signs of relapse on MRI and with normal neurological
findings. The vascular endothelial growth factor (VEGF)
expression was low in either case (5 and 40%, respec-
tively). We regard the factors under consideration in our
study (i.e. absence of edema, dural supply, low VEGF
expression and radical Simpson grade I resection) as an
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important contribution to the discussion of the biological
behaviour of chordoid meningioma.
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Introduction

The term “chordoid meningiomas” was first coined by
Kepes et al. [1] as a histopathological classification of
tumours removed in seven patients (aged 819 years) with
Castleman’s syndrome. Kepes described the pathology as
an independent entity in children with haematological
involvement. Until June 2007, 92 chordoid meningiomas
had been reported, including Kepes’ cohort. Additional to
the three larger groups [1-3], the other publications are
individual case reports. Epari et al. [3] reviewed 18 cases
while 13 other cases have been analysed in articles pub-
lished during the period July 2006 to June 2007 [4-10].
Oddly enough, leaving aside the seven cases reported by
Kepes [1], chordoid meningioma has been reported in
connection with Castleman’s syndrome in only two other
patients. The tumour is currently classified as a variant of
meningioma (WHO grade II) and presumed to be highly
prone to recurrence [11]. Studies are mainly devoted to
histopathological, immunohistochemical and cytological
aspects, whereas interest in other factors regarding the risks
of recurrence is largely missing from the relevant literature.
Those factors include, among others, the radicality of
meningioma resection, the presence or absence of peritu-
moral edema, the type of vascular supply and the vascular
endothelial growth factor (VEGF) expression.
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We report two cases of chordoid meningioma occurring
in adult female patients that are intended to add to the
discussion of the biological behaviour of chordoid menin-
giomas in response to Epari’s et al. article [3].

Case reports
Case 1

Our first patient was a 28-year-old woman with a negative
family and personal history in week 34 of her pregnancy.
The patient was free from any haematological or other
systemic disease. For a number of weeks she had been
complaining of headaches and for two weeks she had had
left-sided hemiparesis developing gradually. MRI imaging
was performed in 1.5 T General Electric EXCITE 2A suite.
Imaging was perfomed in all three axes in T1 and T2
weighted-images and in T1 weighted-images after appli-
cation of Gd-DPTA (the same MRI protocol was used in
Case II as well). MRI scans revealed a meningioma of the
convexity on the right, free from edema, there was
no “dural tail” sign. Concerning this finding, birth by
Caesarean section was indicated: 3 days thereafter she was
admitted to our department. At the time of admission, she
was fully conscious (GCS 15), her objective neurological
picture dominated by moderate left-sided hemiparesis.
Selective brain angiography (ACI and ACE) showed a
dural type of blood supply to the meningioma (from ACE
alone). During the surgical procedure (Feb. 24, 2004), she
had a meningioma of the frontal convexity on the right
radically removed (Simpson grade I-[12]). During and
7 days after surgery, corticoids (dexamethasone) were
administered. The post-operative course was marked by
gradual regression of the patient’s left-sided hemiparesis
until it resolved ad integrum within 1 month. Methodology
of histopathological examination: standard staining tech-
nique was used for Haematoxyllin-Eosin and Alcian
blue (which was performed at pH 2.5). The following
antibodies were used for imunohistochemical examination:
progesteron receptor (PGR 636, RTU, DakoCytomation),
vimentin (V 9, RTU, DakoCytomation), S 100 protein
(polyclonal, RTU, DakoCytomation), VEGF (VG 1, 1:200,
Zymed), CK 8 (35beta H 11, RTU, DakoCytomation),
EMA (E 29, RTU, DakoCytomation), CD 31 (JC 70 A,
RTU, DakoCytomation), LCA (2 B 11 + PD 7/26, 1:200,
DakoCytomation), Ki 67 (MIB 1, 1:50, DakoCytomation).

Histopathological examination helped diagnose a
chordoid meningioma with myxoid stroma (Fig. 1), posi-
tive alcian blue staining (Fig. 2), immunopositivity for
vimentin (Fig. 3) and EMA (Fig. 4), immunonegativity for
cytokeratin (CD 31) and GFAP. The proliferation index
(Ki67) was less than 2% while the VEGF expression was
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Fig. 2 Alcian blue

Fig. 3 Vimentin
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Fig. 5 VEGF—Ilow expression (5%)

very low (5%) (Fig. 5). We did not observe metachromatic
decoration. There was a moderate vascularization using
CD 31. Lymphoid infiltration was minimal (even using
LCA antibody). Progesteron receptors were expressed in
80% of cells.

Post-operative MRI follow-up checks were made every
6 months, each time with normal findings free from signs
of relapse. The latest follow-up was in February 2007. The
follow-up period of our first patient is four years.

Case II

Our other patient was a woman of 60 years with a negative
family history. The patient was taking levothyroxin for
many years to keep her hypothyroidism under control.
Otherwise, the patient was without any haematological

abnormalities or any other systemic disease. After
6 months of complaining of headaches, MRI scans indi-
cated a non-swollen meningioma of the (sphenoid) wing on
the left (outer variant) (Figs. 6, 7). For this finding, the

Fig. 6 MRI T1WI + Gd: left sphenoid wing meningioma (outer
variant)

Fig. 7 MRI T2WI: absence of edema
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patient was admitted to our department. On admission, the
patient was fully conscious (GCS 15) and her neurological
focal finding was negative. Selective cerebral angiography
(ACI and ACE) revealed a dural type of blood supply to the
meningioma (solely from the ACE) (Figs. 8, 9). During
surgery (Feb. 12, 2005), she had a left-sided meningioma
of the outer sphenoid wing which was radically removed
(Simpson grade I). During surgery and for 7 consecutive
days after surgery, the patient was treated with corticoids
(dexamethasone). Her post-operative neurological picture
was within the normal range.

The same protocol of histological examination was used
as in Case I. Histopathological examination proved the

Fig. 8 DSA: selective ACI—no pial blood supply

Fig. 9 DSA: selective ACE—dural blood supply
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Fig. 10 MRI TI1WI + Gd: 2 years after surgery (no recurrence)

presence of the choroid variant of meningioma similar to that
in case 1. The proliferation index (Ki67) was less than 2%
and the VEGF expression was low (40%). We did not
observe metachromatic decoration. There was not increased
vascularization even using CD 31. Lymphoid infiltration
was negative. Progesteron receptors were expressed in 75%
of cells.

Post-operative MRI scans, all of which were normal and
without signs of relapse, were taken at 6-month intervals.
The latest follow-up scan was taken in February 2007
(Fig. 10). This patient has been under follow-up care for
2 years now.

Discussion

Although chordoid meningioma was first described by
Kepes et al. [1] exclusively in connection with Castleman’s
syndrome, this combination has occurred in only 2 of the 85
cases reported until now, i.e. at a rate of 2.4%. Except for one
19-year-old woman, all other patients of the Kepes’ cohort
were aged 18 years and younger. However, other authors
have reported only seven more patients aged 18 years and
younger, i.e. 8.2%. Although this incidence is higher than the
usual rate of 1.5-2% for typical meningiomas [13], the
reported figures are rather striking because chordoid
meningioma was first regarded as a separate entity observed
in children with haematological involvement [1]. The fact is
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that the chordoid variant of meningioma occurs at a rate
exceeding 90% in the adult population unconnected with any
haematological or other systemic pathology. We failed to
find an explanation of this aspect of chordoid meningioma in
the literature available to us.

Chordoid meningioma occurs very rarely, never
exceeding 1% of surgically removed meningiomas, even in
large cohorts [2, 3]. As a rule, it is localised supratentori-
ally (at 81.5%) [3]. Unusual sites in the ventricular system,
foramen jugulare and orbital area have been described in a
number of case reports [5, 6, 10].

As follows from the literary data, the chordoid variant of
meningioma is marked by a greater likelihood of recur-
rence, which is consistent with the tumours classification in
the WHO grade II group and with an average MIB-1
proliferation index of 5.2% [2]. Relapses in larger cohorts
with long follow-ups are frequent—(28.6% in Kepes’
series [1] and 42% in Couce’s series [2]). In our two
patients with typical pathological and immunohistochemi-
cal characteristics of the chordoid variant of meningioma
and with a low Ki-67 proliferation index no relapse has
occurred 4 years (case 1) and 2 years (case 2) after surgery.
Admittedly, our two patients’ follow-up periods are very
short. We believe, however, that, taken together, the
absence of edema, the dural type of vascular supply to the
meningioma, its radical resection (classified as Simpson
grade I) and a very low VEGF expression are factors
predictive of a rather low probability of recurrence. Yet, in
connection with the chordoid variant of meningioma, these
factors fail to receive much attention in the current
literature.

Peritumoral edema is closely related to the type of
vascular supply to the meningioma, and to the VEGF
expression. Meningiomas with a pial component of supply
are expressive of VEGF and endothelial cells of the
neighbouring cerebral capillaries have their matching
receptors (VEGFR-1 and VEGFR-2), which provide the
groundwork for tumour angiogenesis. The rate of VEGF
expression closely correlates with the type of vascular
supply, being practically low in the purely dural type and
highest in the exclusively pial type of vascular supply to
the tumour. The size of edema copies the growing
expression of VEGF. Whereas in the dural type of blood
supply there is no edema and VEGF expression is low; in
the pial type the edema tends to be considerable and VEGF
expression rather high [14—18]. The pial type indicates that
the meningioma shares its blood supply with the sur-
rounding brain tissue, from which it is not separated by any
arachnoidal or CSF barrier, implying a significant limit for
a safe radical extrapial resection of meningioma [19].
Moreover, radical removal of meningioma is often ham-
pered by its localisation in the skull base region (cavernous
sinus, suprasellar, petroclival), where there is the potential

risk of injury to neural and vascular structures [13, 20, 21].
Of the 92 reported cases of chordoid meningioma, we
found references to the absence or presence of peritumoral
edema in only 14 (four cases did show its presence while in
the remaining 10 cases no edema was discernible on CT or
MRI scans) [3, 22, 23]. To our knowledge, the degree of
radicality of chordoid meningioma resection, as based on
Simpson’s classification, has not been described in the
literature. According to Couce et al. [2], all relapsing
meningiomas in their cohort (42%) were removed subto-
tally, except one. The use of selective ACI and ACE
angiography for the purpose of establishing the dural or
pial types of blood supply to meningioma and the degree of
VEGF expression has not yet been published in any study
of chordoid meningioma.

Conclusion

Unlike other authors who have described chordoid menin-
gioma mainly as a histopathological entity, we centred on
other aspects of this rare variety of meningioma in our two
patients.

The research literature lacked information on peritu-
moral edema, vascular supply, and VEGF expression.
Furthermore, in the literature the degree of radicality of
resection is not always defined in terms of Simpson’s
classification. In our opinion, standardisation of data on
these factors might make it possible to have a closer look at
the biological nature of chordoid meningiomas in connec-
tion with the emphasised risk of their recurrence.
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