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a b s t r a c t 

Chordomas are relatively rare malignant tumors derived from embryonic notochord rem- 

nants. Most intracranial chordomas show extradural extension and cause bone erosion. 

However, a small percentage of these tumors are exclusively intradural and tend to show 

less aggressive features, although local recurrence and metastatic spread have been de- 

scribed. Intradural chordomas with imaging features similar to epidermoid cysts are exceed- 

ingly rare. We describe the case of a nonenhancing and nondestructive intradural prepon- 

tine chordoma showing restricted diffusion on magnetic resonance imaging on a 44-year-old 

man who presented with acute-onset vertigo and vomiting. Subtotal resection of the lesion 

was performed followed by adjuvant radiation therapy. Histopathological examination re- 

vealed a chordoma. This case report highlights the need to include intradural chordomas 

in the differential diagnosis of a nonenhancing and nondestructive prepontine intradural 

lesion demonstrating restricted diffusion. Gross total resection, adjuvant radiation therapy 

in cases of macro/microscopical residual disease and regular follow-up imaging assessment 

are warranted due to the possibility of local recurrence and metastatic dissemination. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

Chordomas are relatively rare malignancies thought to
arise from transformed remnants of the primitive notochord,
showing a predilection for the axial skeleton. Chordomas ac-
count for approximately 1% of intracranial tumors, frequently
involving the spheno-occipital synchondrosis of the clivus.
The majority of these tumors show extradural extension and
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cause extensive bone destruction [1] . While intracranial in-
tradural chordomas without bone involvement have rarely
been reported in the literature [2] , the coexistence of imag-
ing features resembling an epidermoid cyst (EC) seems to be
even rarer [3 ,4 ,5] . To the best of our knowledge, we describe
the fourth case of a non-enhancing intracranial intradural
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chordoma mimicking an EC on magnetic resonance imaging
(MRI). 

Case presentation 

A 44-year-old man with unremarkable medical history pre-
sented to our hospital with acute-onset vertigo and vomit-
ing. The neurological examination was normal, with no evi-
dence of cranial nerve involvement nor sensory or motor dis-
turbances. A full laboratorial work-up, chest radiography and
electrocardiogram were performed and showed no abnormal-
ities. 

Due to suspicion of a posterior fossa lesion and lower sen-
sitivity of computed tomography scans for its depiction, the
patient underwent MRI as first-choice imaging technique. The
MRI revealed an extra-axial space-occupying cystic lesion cen-
tred in the prepontine cistern, measuring approximately 19
x 32 x 34 mm (anterior-posterior x transverse x craniocau-
dal), with no evidence of lytic bone destruction. The lesion
was hypointense on T1-weighted imaging (T1WI), hyperin-
tense on T2-weighted imaging (T2WI) and showed interme-
diate signal on the fluid attenuation inversion recovery se-
quence. Restricted diffusion was seen with high signal in-
tensity on non-echoplanar diffusion-weighted imaging (DWI)
and low signal intensity on the apparent diffusion coefficient
(ADC) map. In addition, no enhancement was observed after
intravenous gadolinium injection. The lesion caused mass ef-
fect on the pons, medulla and left middle cerebellar peduncle,
encased the basilar artery and contacted the left facial and
both trigeminal nerves, best seen on the constructive interfer-
ence in steady state sequence ( Fig. 1 ). Based on these findings,
a presumptive diagnosis of EC was made. 

The patient underwent surgery through a left retromas-
toid approach and subtotal resection of the lesion was per-
formed, due to its close proximity with the basilar artery and
cranial nerves ( Fig. 2 ). Pathological examination of the surgi-
cal specimen disclosed a tumor composed of scattered mul-
tivacuolated physaliphorous cells admixed with cords of ep-
ithelioid cells, embedded in a myxoid matrix. The neoplastic
cells showed cytokeratin AE1/AE3, epithelial membrane anti-
gen (EMA) and S-100 protein immunoreactivity, but did not ex-
press glial fibrillary acidic protein nor progesterone receptor
( Fig. 3 ). In addition, these cells showed reduced mitotic activity
with low Ki-67 index ( < 10%). These findings were consistent
with well-differentiated chordoma. 

The patient showed clinical improvement and no neuro-
logic deficits were present at discharge. Due to the presence
of a tumor remnant on the postoperative imaging assessment,
adjuvant radiation therapy was proposed. The patient has re-
mained stable after a one-year follow-up period and the last
MRI showed no evidence of tumor remnants or recurrence
( Fig. 4 ). 

Discussion 

Chordomas are tumors felt to arise from embryonic remnants
of notochord tissue, accounting for approximately 1% of in-
tracranial tumors and 4% of primary bone tumors [1 ,4] . The
notochord is a transient mesodermal embryonic structure in
the axial midline which later ossifies, giving rise to the ven-
tral skull base, vertebral bodies and sacrum [2] . These tumors
may occur at any site along the course of the primitive noto-
chord, showing a relatively similar distribution along the cra-
nial, spinal and sacral portions of the axial skeleton [1 ,6] . 

The vast majority of chordomas present slow-growing fea-
tures and show extensive bone destruction with local inva-
sion [2 ,6] . In fact, the intraosseous location of the embryonic
remnants explains the extradural location and osteolytic fea-
tures of most chordomas [7] . On computed tomography imag-
ing, these tumors usually present as expansile hyperatten-
uating lesions relative to the brain parenchyma and show
lytic bone destruction, intratumoral calcifications and en-
hancement following contrast administration. On MRI, chor-
domas generally present intermediate to low-signal intensity
on T1WI and high-signal intensity on T2WI, due to the pres-
ence of large vacuolated cellular components containing mu-
coid fluid [1 ,3] . The intratumoral areas of calcification and
hemorrhage may demonstrate hypointensity on T2-weighted
sequences. 

Although transdural extension of intracranial chordomas
is well documented, purely intradural chordomas are rarely
encountered [2 ,6] . These tumors are often less aggressive, lack
bone involvement and rarely recur or metastize [2] . To our
knowledge, only two cases of intradural chordoma metastatic
spread have been described [8 ,9] , both with intradural spinal
metastasis and one as a result of an intracranial primary le-
sion [9] . The latter initially presented as an intradural mass
with intratumoral bleeding and showed tumor recurrence
prior to the spinal metastatic dissemination [9 ,10] . 

The pathogenesis of intradural chordomas is not fully
understood. One theory proposes displacement of some
notochordal remnants [2 ,11] . In fact, embryologic studies
with three-dimensional reconstruction of the notochord have
shown multiple “migration forks” with small tissue projec-
tions and separated fragments at the cranial and caudal ends
[12] . According to this theory, some remnant fragments in
the extradural space may migrate and become entrapped
in the intradural space, especially in the setting of early
head trauma, from which intradural chordomas may originate
[2 ,11] . An alternative theory implies malignant transformation
of ecchordosis physaliphora (EP), a benign developmental en-
tity implying ectopic intradural notochord tissue which is at-
tached to the dorsal clivus through a small stalk-like structure
[7] . 

EP and intradural chordomas may share similar histolog-
ical and imaging features. However, EP is usually less than
two centimeters in size, asymptomatic and shows more in-
dolent cell proliferation. The lack of enhancement of EP after
contrast administration has also been proposed as a reliable
parameter in the differential diagnosis with intradural chor-
domas, as these tumors usually enhance following applica-
tion of contrast medium [13] . In fact, only a small percentage
of chordomas show mild or absent enhancement, a finding
which likely represents necrosis or a large mucinous mate-
rial within the tumor [1] . Given the absence of necrosis on the
histological examination in our case, the lack of enhancement
was most probably related to the presence of a large mucinous
component. 
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Fig. 1 – Preoperative MRI of the lesion. T1WI ( A ) shows an extra-axial hypointense median and left paramedian cystic lesion 

in the prepontine cistern, with no evidence of lytic bone destruction ( arrowhead ). The lesion is hyperintense on T2WI ( B ) and 

shows intermediate signal intensity on FLAIR ( C ). Restricted diffusion is seen with high signal intensity on non-echoplanar 
DWI ( D ) and low signal intensity ( curved arrow ) on the ADC map ( E ). On post-gadolinium-enhanced T1WI ( F ) no 

enhancement of the lesion is observed. CISS sequence ( G, H ) depicts the cisternal segments of left facial ( thin arrow ) and 

both trigeminal nerves ( thick arrows ), which are slightly abutted by the lesion 

 

 

 

 

 

 

 

 

 

 

To the best of our knowledge only three [3 ,4 ,5] reported
intracranial intradural chordomas resembled an EC on MRI.
EC are uncommon congenital tumors which result from the
inclusion of ectodermal cells during neural tube closure and
demonstrate predilection for the cerebellopontine angle cis-
tern and parasellar region [14] . On MRI these lesions com-
monly show low T1-signal intensity, high T2-signal intensity,
lack of enhancement following contrast injection and high
signal intensity on DWI, probably due to a combination of true
restricted diffusion and the T2 shine-through effect [15] . The
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Fig. 2 – Postoperative MRI of the lesion. T1WI ( A ) shows an 

extra-axial hyperintense lesion in the premedullary 

cistern. Restricted diffusion is once again seen with high 

signal intensity on DWI ( B ) and low signal intensity on the 
ADC map ( C ), suggesting the presence of a tumor remnant. 
T2 ∗ sequence ( D ) also shows small hypointense foci within 

the lesion representing hemorrhagic components 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – MRI of the brain after a one-year follow-up period. 
T1WI ( A ) and post-gadolinium-enhanced TIWI ( B ) show no 

evidence of macroscopical remnants or tumor recurrence. 
No mass effect is seen and the basilar artery ( arrow ) follows 
its normal course 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

high signal intensity shown in our case most probably results
from the same combination of factors, as we observed both
high T2-signal intensity and low ADC signal within the le-
sion. Most reported chordomas with restricted diffusion ex-
hibited poorly-differentiated histological features and low T2-
signal intensity due to high cellular density [16] . Interestingly,
our case showed reduced mitotic activity and high T2-signal
intensity, a feature also seen in all three reported intradural
chordomas mimicking an EC on MRI [3 ,4 ,5] , suggesting addi-
tional contributing factors for the restricted diffusion pattern.
It has also been suggested that the myxoid stroma of chor-
domas, through which strands of physaliphorous cells are ar-
ranged, may impede free extracellular water motion [16] . 
Fig. 3 – Microphotographs of the histological preparations of the 
shows scattered multivacuolated physaliphorous cells embedded
protein ( B ) and cytokeratin AE1/AE3 ( C ) immunoreactivity 
The differential diagnosis of a nonenhancing and nonde-
structive prepontine cystic intradural lesion also includes der-
moid, neurenteric and arachnoid cysts, all of which do not
usually show restricted diffusion on MRI. 

Considering therapeutic options, gross total resection is
warranted in intracranial intradural chordomas as it is for
classical extradural lesions [2 ,10 ,17] . Surgical excision of in-
tradural chordomas seems to be less challenging compared to
their extradural counterparts as dissection planes are more
well-defined in the former, frequently allowing complete re-
section [11] . Overall, these tumors are reported to have a local
recurrence rate of 50% and a 20% rate of distant metastasis
[2] , mainly described in extradural chordomas. Adjuvant radi-
ation therapy has therefore been recommended, especially in
cases of macro/microscopical residual disease or local recur-
rence [2] . 

Despite most reported cases of intradural chordomas sub-
mitted to one-stage gross total resection were free of recur-
rence at their last radiological follow-up examination [17] , Vel-
lutini et al [9 ,10] reported a case of tumor recurrence two years
after the initial diagnosis, followed by spinal intradural metas-
tasis after a six-year follow-up period. Although only one case
of tumor recurrence and metastatic spread has been described
in the literature, this fact alone may not be sufficient to sup-
surgical specimen (x400). Hematoxylin and eosin stain ( A ) 
 in a myxoid matrix. The neoplastic cells show S-100 
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port a more conservative management of intracranial intradu-
ral chordomas due to the paucity of cases. Given the presence
of a tumor remnant on the postoperative MRI and the possibil-
ity of metastatic dissemination, we further proposed adjuvant
radiation therapy and regular follow-up imaging assessment
to monitor tumor recurrence and metastatic spread. 

Conclusion 

We described the rare case of a nonenhancing intracranial
intradural chordoma mimicking an EC on MRI. Our case re-
port highlights the need to include intradural chordomas in
the differential diagnosis of a nonenhancing and nondestruc-
tive prepontine intradural lesion demonstrating restricted dif-
fusion. Due to their slow-growing nature and previously re-
ported metastatic spread, these lesions may require a regular
and extended follow-up imaging assessment as tumor recur-
rence and metastasis may present in a delayed fashion. In our
opinion, gross total resection of these lesions is warranted and
adjuvant radiation therapy should also be considered, espe-
cially in cases of macro/microscopical residual disease. 
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