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BACKGROUND AND PURPOSE: Chordoma is a relatively rare tumor of the skull base and sacrum
thought to originate from embryonic remnants of the notochord. Chordomas arising from the skull
base/clivus are typically locally aggressive with lytic bone destruction. When chordomas occur in an
extraosseous location, they may mimic other lesions of the nasopharynx. We present 5 cases of
primarily extraosseous chordoma involving the nasopharynx in an effort to improve the preoperative
diagnosis of this rare tumor. In addition, we review regional notochordal embryology to explain this
variant tumor location.

MATERIALS AND METHODS: We reviewed the clinical and imaging data of 5 pathologically proved
cases of extraosseous chordoma of the nasopharynx seen or reviewed at our institution during the last
decade. All cases had both CT and MR imaging. The study had institutional review board approval.

RESULTS: The primary clinical complaint in the 5 patients with extraosseous nasopharyngeal chor-
doma was nasal obstruction. The extraosseous chordomas were centered in the nasopharynx. Bony
lytic changes along the anterior surface of the clivus were seen on 5 of 5 CT studies. A midline sinus
tract was seen in 3 of 5 patients. MR imaging showed heterogeneous hyperintense T2 signal intensity
(5/5).

CONCLUSIONS: Extraosseous nasopharyngeal chordoma is a rare but important lesion to be consid-
ered in the differential diagnosis of nasopharyngeal masses. When a midline nasopharyngeal mass is
found with an associated clival sinus tract, extraosseous chordoma moves to the top of the differential
diagnosis list. Complete removal of the soft-tissue tumor and the clival sinus tract is the treatment of
choice in such cases.

Intracranial chordomas are relatively rare locally aggressive
tumors thought to originate along the course of the embry-

onic remnant of the notochord.1 The most common location
for chordoma is in the sacrum; however, the skull base/clivus
region is the second most common location along the course
of the notochord.1 Rarely, skull base chordomas may occur in
an extraosseous location.2 When this occurs, chordomas may
mimic other lesions of the nasopharynx. These extraosseous
lesions are atypical relative to the usual presentation of clival
chordoma due to their nasopharyngeal location. It is impor-
tant to consider extraosseous chordoma in the differential di-
agnosis of tumors in the nasopharynx because it requires a
very different treatment plan and carries its own unique prog-
nosis. In this retrospective review, we analyze the clinical and
radiologic data of 5 patients with extraosseous chordoma in an
effort to improve the preoperative diagnosis of this rare tu-
mor. In addition, we review the regional notochordal embry-
ology to explain this variant tumor location.

Materials and Methods
Institutional review board approval was obtained. We retrospectively

reviewed all imaging studies of patients who had pathologically

proved extraosseous chordomas that were treated or reviewed at our

institution during the last 10 years, 1997–2007.

Each patient underwent both CT and MR imaging. CT was per-

formed in 3-mm sections. Reformatted images were also available in 3

of 5 cases. Four of 5 were contrast-enhanced CT studies, whereas 1

was a bone-only CT. All MR imaging included axial, sagittal, and

coronal T1 sequences; axial and coronal T2 with fat saturation; and

axial, sagittal, and coronal postcontrast images with fat saturation. All

imaging studies were reviewed by 2 senior neuroradiologists.

Clinical information was compiled via a retrospective chart re-

view. Clinical data included demographic information, presenting

features, treatment, and follow-up.

Results
Five patients, 8 – 65 years of age (mean, 42.8 years), had
pathologically proved extraosseous chordomas. The male-
female ratio was 1:1.5. Three of 5 patients presented with a
sensation of a mass in the nasopharynx. The remaining 2 pa-
tients presented with a history of nasal obstruction. All pa-
tients underwent surgical resection. One of these patients re-
ceived adjuvant proton beam therapy. Recurrence occurred
intracranially along the clivus sinus tract in 1 of the 5 patients.
The conditions of the other 4 are currently stable, without
recurrence.

Four of 5 chordomas were midline with superior extension
into the sphenoid sinus and anterior extension into the naso-
pharynx. One of the 5 lesions demonstrated preferential ex-
tension laterally into the left parapharyngeal space and left
maxillary sinus.

CT of the extraosseous chordomas showed a lobular soft-
tissue mass centered in the nasopharynx with scalloping of the
adjacent anterior margin of the clivus in all cases (Fig 1). All
(5/5) lesions show lytic changes with a subtle sclerotic margin.
Five of 5 lesions were heterogeneous but hypoattenuated rel-
ative to adjacent muscle. Two of the 5 lesions demonstrated
dystrophic calcifications within the tumor matrix (Fig 2). In 3
of 5 cases, a well-defined tract was seen extending into the

Received July 8, 2008; accepted after revision November 10.

From the Department of Radiology (R.P.N., K.L.S., H.R.H.), University of Utah Medical
Center, Salt Lake City, Utah; Department of Radiology (H.E.S.), Memorial Sloan Kettering
Cancer Center, New York, NY; and Department of Diagnostic Radiology and Organ Imaging
(A.T.A.), Chinese University of Hong Kong, People’s Republic of China.

Please address correspondence to Karen L. Salzman, MD, 1-A71 University Hospital, 50
North Medical Dr, Salt Lake City, UT 84132-1140; e-mail: karen.salzman@hsc.utah.edu

DOI 10.3174/ajnr.A1446

H
EA

D
&

N
ECK

ORIGIN
AL

RESEARCH

AJNR Am J Neuroradiol 30:803– 07 � Apr 2009 � www.ajnr.org 803



midline clivus, thought to represent the medial basal canal (Fig
2). A narrow zone of transition with a sclerotic margin was
seen around the tract in all cases.

On MR imaging, the lesions were predominantly T1 hy-
pointense relative to muscle. Scattered throughout the tumors
were areas of mildly hyperintense T1 signal intensity (Fig 1).
Following contrast administration, there was heterogeneous

enhancement in all 5 cases. Four of 5 lesions demonstrated
heterogeneous avid enhancement. Enhancement was seen
predominantly in the solid portions of the tumor and along
internal septations. One of 5 lesions showed peripheral
enhancement.

On T2-weighted sequences, 5 of 5 cases demonstrated het-
erogeneous hyperintense signal intensity. Scattered areas of
very high T2 signal intensity were noted, but all lesions were
predominantly mildly hyperintense relative to muscle and less
hyperintense compared with CSF. The internal septations on
T2-weighted imaging were all uniformly hypointense (Fig 3).
Three of the 5 lesions demonstrated a sinus tract extending
from the predominant mass lesion posteriorly into the mid-
line clivus (Fig 4). The sinus tract, thought to represent the
medial basal canal, was T2 hyperintense in all cases. This sinus
tract did not demonstrate enhancement on postcontrast
sequences.

Discussion
Chordomas account for 1% of all intracranial tumors.1-4 In-
tracranial chordomas generally occur in the vicinity of the
clivus, often in the region of the spheno-occipital synchondro-
sis. There have been case reports of extraosseous chordomas in
the literature, but none have been reported in the nasophar-
ynx, as defined in our series.2,3 It is important to consider

Fig 2. A 56-year-old man presented with a 2-year history of nasal obstruction. Axial
noncontrast CT scan shows dystrophic calcification and a midline sinus tract (arrow), which
can help with the preoperative diagnosis of extraosseous nasopharyngeal chordoma. This
sinus tract is thought to represent tumor extending into the medial basal canal.

Fig 1. A, A 65-year-old woman presented with nasal obstruction. Findings show atypical CT appearance of a pathology-proved extraosseous nasopharyngeal chordoma. Sagittal noncontrast
CT scan shows a lobulated mass centered in the nasopharynx with superior extension into the sphenoid sinus (curved arrow) and focal erosion of the anterior clivus (black arrow). B, Axial
bone CT scan shows a lobulated soft-tissue mass centered in the nasopharynx, with scalloping of the anterior margin of the clivus. Note the lytic appearance with a sclerotic margin (black
arrow). C, Sagittal T1-weighted MR image shows a heterogeneous nasopharyngeal mass with a focal area of T1 hyperintensity (arrow) thought to represent blood products or proteinaceous
debris. D, Sagittal T1-weighted MR image with contrast shows heterogeneous enhancement of the mass, which is an enhancement pattern seen in both extraosseous and typical skull
base chordomas.
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extraosseous chordoma in the differential diagnosis of tumors
in the nasopharynx because it requires a very different treat-
ment plan and carries its own unique prognosis.

The cases we present are variants of typical clival chordo-
mas in that they were primarily located in the nasopharyngeal
soft tissues. Due to the extraosseous location of these lesions,
the typical lytic changes in the clivus are absent; thus, the initial
diagnosis is difficult. The aggressive features of chordomas,
however, are evident in our series with lytic changes along the
proximal osseous structures, such as the superficial surface of
the clivus and bones of the posterior sinonasal region. Most of
our patients had a nasopharyngeal mass with mass effect and
scalloping of the anterior margin of the clivus. Most interest-
ing, our patients presented with symptoms referable to their
location in the nasopharynx in contradistinction to typical
chordomas, which present with neurologic symptoms and
cranial neuropathies.1

Chordomas are thought to arise from physaliphorous cells
as described by Virchow.5 The notochord is a primitive cell
line around which the skull base and axial skeleton develop. In
the cases we present, the finding of a sinus tract leading from
the soft-tissue component of the chordoma into the clival
bone is a critical clue in differentiating extraosseous chordoma
from other more common nasopharyngeal tumors. This ob-
servation is clinically significant because as is demonstrated in
1 of our patients, tumor recurrence can result from incom-
plete excision of the sinus tract if not identified preoperatively.

The sinus tract identified in this case series is believed to be the
medial basal canal (canalis basilaris medianus) (Figs 5 and 6). The
medial basal canal is considered the cephalad exit tract of the
notochord as it moves from its intraclival location ventrally into
the midline nasopharyngeal soft tissues. Nasopharyngeal ex-
traosseous chordoma arises in the extraosseous nasopharyngeal
soft tissues and may or may not have a smaller intraosseous com-
ponent along the course of the medial basal canal.6

One common vestigial embryonic tract not to be confused
with the medial basal canal is that of the craniopharyngeal
canal. The cranial extent of this tract is situated between the
ossification centers of the sphenoid bone in the pediatric pa-

tient and thus slightly more cranial than the most cranial ex-
tent of the notochord (Fig 6).6,7 The embryology and develop-
ment of the craniopharyngeal canal is debated but is generally
accepted as a tract connecting the nasopharynx and the pitu-
itary fossa. Lesions in the nasopharynx associated with the
craniopharyngeal canal are different from nasopharyngeal le-
sions associated with the medial basal canal.8 Therefore this
anatomic distinction has significant differential diagnosis
implications.

Imaging Characteristics
Both CT and MR imaging are used in the evaluation of chor-
doma. CT is ideal for evaluating the bony involvement,
whereas MR imaging is useful in evaluating the surrounding
soft tissues and extension into adjacent structures. MR imag-
ing is considered the gold standard in pretreatment and post-
treatment evaluation of chordomas.1,9

On CT, the typical appearance for an extraosseous chor-
doma is a lobular hypoattenuated soft-tissue mass with areas
of dystrophic calcification and lytic changes of affected osse-
ous structures. Scattered areas of hyperattenuation are consis-
tent with descriptions in the literature of blood products and
intratumoral hemorrhage in typical chordomas.1-3

The interesting feature in our series is a sinus tract along the
expected course of the notochordal remnant. The associated
midline bony tract is an important clue to the notochordal origin
of this extraosseous chordoma because other nasopharyngeal
malignancies may destroy clival bone but do not demonstrate this
midline tract. One of 5 cases we present is a Tornwaldt cyst
mimic. In this specific example, the subtle sinus tract into the
clivus helped distinguish this lesion from a Tornwaldt cyst.

With MR imaging, the features of the extraosseous chor-
domas are similar to typical skull base chordomas. The lesions
were predominantly hyperintense compared with muscle on
T2 sequences. The lesions were heterogeneous and demon-
strated intratumoral septations. These findings suggest that
though extraosseous chordomas can have atypical locations,
the tumors will continue to demonstrate typical MR imaging
characteristics.

Treatment
Improving outcomes are being obtained with surgical resec-
tion of intracranial chordomas.10-12 The main complication to
treatment of chordomas remains local recurrence. In the case
of an extraosseous chordoma, the removal of chordoma along
the clival bony sinus tract along with the extraosseous tumor
may be important to limiting the early recurrence of this le-
sion. MR imaging remains the standard for evaluating post-
surgical patients and surveillance for recurrence. The most
commonly cited finding of recurrence is hyperintensity on
T2-weighted sequences rather then morphologic changes.1

Contrast-enhanced imaging further aids in detecting areas of
recurrence along the surgical margins. Distant metastasis is
very rare in chordomas.13

Differential Diagnosis
Extraosseous chordoma is primarily a lesion of the nasopha-
ryngeal soft tissues. For the purposes of our discussion, due to
the location, the differential diagnosis primarily includes na-
sopharyngeal tumors. The differential diagnosis list is signifi-

Fig 3. A 53-year-old man presented with dryness of mouth and difficulty breathing. Axial
T2-weighted MR image with fat saturation shows a locally invasive heterogeneously
hyperintense mass with internal septations (black arrow) centered in the nasopharynx, with
invasion of the right masticator space, nasal cavity, and maxillary sinus. Note involvement
of the anterior clivus (curved arrow), which may help preoperatively to diagnose this lesion
as an extraosseous nasopharyngeal chordoma.
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cantly different from the standard differential considerations
for a classic chordoma. The differential for this variant lesion
includes nasopharyngeal carcinoma and non-Hodgkin lym-
phoma. Nasopharyngeal carcinoma differs from chordoma in
that there is a demographic predilection among Chinese and
North Africans.14,15 Non-Hodgkin lymphoma of the naso-
pharynx is a relatively uncommon tumor. The age distribution
for non-Hodgkin lymphoma of the head and neck is in the
sixth decade.16 Combined chemotherapy and radiation ther-
apy remain the primary treatment modalities for both naso-
pharyngeal carcinoma and lymphoma. Interestingly, as seen
in our small series, a small extraosseous chordoma may mimic
a Tornwaldt cyst, a benign notochordal remnant entity.

Conclusions
Extraosseous chordoma of the nasopharynx is a rare but im-
portant tumor to be considered in the differential diagnosis of
nasopharyngeal masses. When a midline nasopharyngeal mass
is found with an associated clival sinus tract, extraosseous
chordoma moves to the top of the differential diagnosis list.
Complete removal of the soft-tissue tumor and the clival sinus
tract is the treatment of choice in such cases.
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