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Chordomas originate from remnants of the embryonic notochord and account for
< 2% of all malignant bone tumors. Chordomas have a high rate of local recur-
rence. However, spinal cerebrospinal fluid (CSF) seeding of a chordoma is extremely
rare. Here, we present a very rare case of clival chordoma with spinal seeding. Radi-
ologists should consider spinal CSF seeding of a clival chordoma, particularly when

accompanied by signs of dural perforation or caudal extension.
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INTRODUCTION

Chordomas originate from remnants of the embryonic noto-
chord and account for < 2% of all malignant bone tumors (1).
Although chordomas are low-grade tumors, they have a high
rate of local recurrence, which makes clinical manifestation of a
chordoma similar to a malignant tumor (2). In most cases, the
initial clinical manifestations of a chordoma are neurological
deficits caused by direct local invasion or the mass effect on ad-
jacent structures (3). The incidence of chordoma metastasis var-
ies widely at 3-48%. Common sites for chordoma metastasis
are the lungs, liver, bone, and lymph nodes without clear pre-
dominance (4). We experienced a case of spinal cerebrospinal
fluid (CSF) seeding of a clival chordoma, which was an uncom-

mon metastatic site.
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CASE REPORT

An 18-year-old woman presented with hip pain for the past
month. She had visited the emergency room 5 years ago for
acute onset dysarthria. At that time, brain magnetic resonance
imaging (MRI) was performed, and a brain tumor was detected
incidentally. The brain MRI showed a lobulated heterogeneously
enhancing mass, involving the entire clivus and extending to the
upper cervical level with compression of the brain stem. The
mass showed high signal intensity on sagittal T2-weighted imag-
es and was considered a clival chordoma (Fig. 1A-C). The patient
underwent decompression of the mass through the trans-sphe-
noidal approach. The dura was focally perforated due to direct
invasion by the tumor. The histopathological examination of the
clival mass was consistent with chordoma (Fig. 1D). Less than
1% of the cells were Ki-67 positive. Decompression had been
repeated three times since then and follow-up brain MRI was

performed after 5 years.
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She presented with hip pain this time, and contrast-enhanced
spinal MRI was performed for further evaluation. MRI of the
entire spine revealed multiple small homogeneously enhancing
lesions on the pial surfaces of the distal conus and in the lum-
bosacral subarachnoid space (Fig. 2A-C). We performed posi-
tron emission tomography-computed tomography examination,
which showed a focal hypermetabolic lesion at the upper sacral
level in the spinal canal. We suspected spinal CSF seeding of the
tumor based on these findings.

The patient underwent an excisional biopsy for the intradural
enhancing nodule at the L1 level to obtain a tissue specimen. The

enhanced nodule was attached to the dorsal pial surface of the
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spinal cord and cauda equina. The mass was hard and tightly in-
termingled to nerves.

The histopathological features of the excised mass revealed an
extensive myxoid stroma with physaliferous cells containing a
very large vacuolated cytoplasm with prominent vesicular nuclei.
Few mitotic figures were detected (Fig. 2D). These findings were

consistent with a chordoma.

DISCUSSION

A chordoma is a rare tumor and most primary chordomas are

located in the sacrococcygeal region (62-73%), with only 7-10%

Fig. 1. 18-year-old woman with clival chordoma.
A-C. Sagittal brain MR images (T2-weighted, T1-weighted, fat-suppressed contrast-enhanced T1-weighted) shows high T2 signal intensity, con-
tour-bulging heterogeneously enhancing mass (arrow), involving entire clivus, anterior perimedullary, lower prepontine cistern, with posterior
compression to the brain stem.
D. Micrograph shows physaliferous (having bubbles or vacuoles) cells with extensive myxoid stroma. The cells (arrow) are very large, with vacuo-
lated cytoplasm, prominent vesicular nucleus and rare mitotic figures (hematoxylin and eosin, x 400).
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found in the clivus (4). A clival chordoma is relatively rare among
intracranial tumors, with an incidence rate of 0.2-0.4% (5).
Metastasis of a chordoma is not well documented. The low in-
cidence and slow growth of the disease make it difficult to diag-
nose (4). Common metastatic sites for a chordoma are the lungs,
liver, bone, and lymph nodes, without clear predominance (4).

Spinal CSF seeding from a clival chordoma is extremely rare,

and only nine cases have been reported since a case report by
Holzner (6) in 1954. Including our case (case 10), the patient’s
were 6-59 years of age. The locations of the metastatic lesions
were unknown in three cases, the thoracolumbar area in four
cases, the cervicothoracic area in two cases, and the cauda equina
in one case. Six cases occurred in men, three in women, and one

unknown. The period until detection of spinal CSF seeding var-

Fig. 2. 18-year-old woman with clival chordoma.
A, B. Sagittal spine MR images (T2-weighted, fat-suppressed contrast-enhanced T1-weighted) show multifocal small nodular enhancing lesions
(arrows) in the pial surfaces of distal conus, and lumbosacral spinal cord.

C. Axial fat-suppressed contrast-enhanced T1-weighted images show multiple enhancing nodules (arrows) in the pial surfaces of spinal cord.

D. On microscopic images, irregular clusters of neoplastic cells showing small bland nuclei and well-defined, homogeneous and eosinophilic cy-
toplasm are present in a mucoid matrix (hematoxylin and eosin, x 100). It is the typical histologic findings of chordoma.
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ied from the time of the diagnosis to 11 years (7).

The radiological features for spinal CSF seeding of a clival
chordoma are not well-known, as only two cases have reported
spinal CSF seeding of a clival chordoma. Krol et al. (8) reported
CSF seeding of a clival chordoma on MR myelography as an ir-
regular multi-nodular filling defect. The myelographic findings
of spinal CSF seeding are non-specific, as many metastatic tu-
mors share similar imaging features.

A surgical procedure is a predisposing factor for spreading a
clival chordoma to the spinal intradural space. In particular, tu-
mor spreading can occur frequently when surgical manipulation
involves the dural space (9). The classic approach for a clival
chordoma is from the extra-dura without destroying the intra-
dural space but manipulation of the intradural space is inevita-
ble, as some tumors have already invaded the intradural space.
In our case, the dura had been perforated during the initial in-
traoperative inspection. Therefore, we assumed that the spinal
CSF seeding may have been to the dural perforation due to di-
rect invasion of the tumor.

The proliferative capability of a chordoma is indicated by the
Ki-67 labeling index (LI). A higher Ki-67 LI is observed with a
faster growth rate. In addition, the tumor Ki-67 LI tends to in-
crease during long-term follow-up (10). In our case, the Ki-67
LI was low and we determined the Ki-67 LI only at the first bi-
opsy specimen. However, if serial Ki-67 LIs were determined in
our case, we may have suspected distant spinal CSF seeding of
the chordoma due to the increase in the Ki-67 LI. We suggest
that the Ki-67 should be calculated initially and at the follow-up.
Further evaluation, such as spinal MR, should be performed to
rule out distant metastasis of the chordoma if the Ki-67 LI is at
the follow-up.

Spinal CSF seeding of a clival chordoma is extremely rare, and
a prolonged diagnosis of spinal CSF seeding of a clival chordo-
ma is even more uncommon. In our case, we suspected that spi-
nal CSF seeding of the chordoma was related to the dural perfo-
ration and caudal extension of the mass.

Although rare, spinal CSF seeding can occur, particularly

when accompanied by dural perforation or caudal extension of
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the mass. Therefore, when a high Ki-67 LI, dural perforation, or
caudal extension of the mass are detected in pateint with a clival
chordoma, long-term follow-up and close observations with
spinal MRI should be carried out to rule out the possibility of

spinal CSF seeding from the clival chordoma.
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