
INTRODUCTION

Chondrosarcoma is the third most common malignant bone 
tumor, with extraskeletal chondrosarcoma accounting for only 
1% of all reported chondrosarcoma cases (1). Since it was first 
described in 1959 by Lightenstein and Bernstein (2), mesenchy-
mal chondrosarcoma (MC) is considered as a subtype of chon-
drosarcoma that represents less than 10% of all chondrosarco-
mas (3). MC is assumed to arise from remnants of the embryonic 
cartilage or metaplasia of meningeal fibroblasts (4). The inci-
dence of extraskeletal cases of MC is only one half that of skele-
tal cases (3). Typically involving the extraskeletal regions, MCs 
have been documented in the central nervous system, meninges, 
maxillary sinuses, eyelid, eye socket, and thyroid (1). No report 
has described chondrosarcoma in the carotid space, and it may 
be difficult to identify chondrosarcoma based on differential di-
agnosis of a soft-tissue mass. Therefore, we report here a very 
rare case of extraskeletal MC (EMC) originating from the carot-
id space, and its radiological features and possible differential di-

agnosis will be discussed. This report was approved by the Insti-
tutional Review Board.

CASE REPORT

A 64-year-old man presented with a gradually growing, pal-
pable neck mass and 11 kg of weight loss in 9 months. A physi-
cal examination revealed a non-tender, palpable, growing mass 
in the left submandibular area. He had no remarkable medical 
history. 

Unenhanced computed tomography (CT) showed a lobulat-
ing, contoured, well-circumscribed isodense mass approximate-
ly 4.8 × 3.2 cm in size with dense ring-and-arc-patterned calcifi-
cations in the posterior aspect of the left carotid space at the 
carotid bifurcation level. Precontrast and postcontrast CT re-
vealed heterogeneous enhancement, and the mass encased the 
left common, internal, and external carotid arteries with splay-
ing internal and external carotid arteries containing calcifica-
tions within them (Fig. 1). Based on dense calcifications with a 
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Chondrosarcoma is a commonly encountered malignant cartilaginous tumor. How-
ever, only 1% of chondrosarcomas arise in the extraskeletal region. The pathologic 
types of this tumor include mesenchymal, myxoid, and low grade. A mesenchymal 
chondrosarcoma is a rare, highly malignant cartilaginous tumor that is rarely en-
countered, and it shows similar imaging features to other malignant soft-tissue tu-
mors. Here, we report a mesenchymal chondrosarcoma presenting as a palpable 
mass in the neck, arising in the carotid space, which is also known as the retrosty-
loid parapharyngeal space.
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Under the suspicion of these tumors, contrast-enhanced mag-
netic resonance imaging (MRI) was performed for more detailed 
evaluation, particularly to differentiate among chondrosarcoma, 
glomus jugulare, and schwannoma. MRI demonstrated a large, 
aggressive mass centered in the left carotid space, similar to that 
observed on CT. On T2-weighted imaging, the lesion showed 
heterogeneous hyperintensity with heterogeneously low-signal 
foci representing a chondroid matrix, invasion of surrounding 
structures with extension to the lowest crotch of carotid bifurca-
tion, and encasement of the left external and internal carotid ar-
teries (Fig. 2A). The lesion showed isosignal intensity on T1-
weighted imaging with low-signal foci and revealed marked 
enhancement following intravenous gadolinium administration 
(Fig. 2B). On diffusion-weighted imaging (Fig. 2C) and apparent 
diffusion coefficient mapping, this mass showed heterogeneously 
high-signal intensity and diffusion restriction, respectively, rep-
resenting high cellularity of tumor suggestive of malignant char-
acter. Surgical resection planning of this lesion was very compli-
cated, because the location required carotid resection and vessel 
replacement. Ultrasonography-guided gun biopsy was carried 
out before detailed planning of the treatment options.

Microscopically, sections showed a characteristic bimorphic 
structure consisting of hypercellular, undifferentiated tumor cells 

ring-and-arc pattern representing chondroid calcifications, a 
cartilage-derived tumor, such as chondrosarcoma, was suspect-
ed. In addition, the location of the carotid space, known as the 
retrostyloid parapharyngeal space, suggested other tumors such 
as paraganglioma and schwannoma (5).

Fig. 2. The MR images of 64-year-old man with extraskeletal mesenchymal chondrosarcoma of the carotid space.
A. The lesion shows heterogeneously hyperintense with heterogeneously low-signal foci representing a chondroid matrix on T2-weighted imag-
ing and reveals invasion of surrounding structures with extension to the lowest crotch of the carotid bifurcation and encasement of the left ex-
ternal and internal carotid arteries.
B. Contrast enhanced axial MRI scan shows well enhancing heterogeneous mass with low signal intensity foci in the left carotid space with 
splaying internal carotid artery and external carotid artery. The lesion shows isosignal intensity on T1-weighted imaging with low-signal-intensity 
foci (not shown). 
C. On diffusion-weighted imaging, this mass shows heterogeneous high-signal intensity and diffusion restriction on apparent diffusion coeffi-
cient mapping (not shown), suggestive of a malignant character of the tumor. 

BA C

Fig. 1. A 64-year-old man presented with a gradually increasing, pal-
pable neck mass and 11 kg weight loss in 9 months. 
A. Precontrast CT reveals soft tissue density mass in the left carotid 
space. Dense calcifications with a ring-and-arc pattern representing 
chondroid calcifications is noted within the mass.
B. Contrast enhanced CT reveals heterogeneous enhancing solid mass 
encasing the left common, internal, and external carotid arteries with 
splaying internal and external carotid arteries.
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with a maximum diameter of 4.8 cm, our case did not demon-
strate this characteristic feature, so the possibility of a paragan-
glioma such as a glomus jugulare would be very low.

The second most common benign tumor of the carotid space is 
a nerve sheath tumor, consisting of a schwannoma or a neurofi-
broma. A schwannoma is defined as a tumor arising from 
Schwann cells of the nerve sheath, and it has both the solid fibrous 
and gelatinous components. In this region, the most common site 
is the vagus nerve followed by the sympathetic trunk and other ad-
jacent nerves. If the tumor originates from the vagus nerve, the tu-
mor displaces the internal carotid artery anteromedially and in-
ternal jugular vein posterolaterally. If the tumor originates from 
the lower cranial nerves, neurogenic tumors do not separate 
them but only displace the carotid vessels posterolaterally (5). A 
schwannoma usually shows higher attenuation on contrast-en-
hanced CT, but it may be isodense or even show lower attenua-
tion than adjacent muscle. On MRI, a schwannoma is a homo-
geneous, significantly enhanced mass with areas of necrosis or 
hemorrhage. However, schwannomas do not have a salt-and-
pepper appearance as noted with paragangliomas (6). 

Most common malignant tumors in the parapharyngeal 
space are direct extensions from nasopharyngeal or tonsillar 
carcinoma (5). Without any underlying primary cancer in our 
case, we thought the possibility of metastasis would be very low. 
The common benign or malignant tumors that are known did 
not correspond with our case; thus, we thought the differential 
diagnosis should be based on the characteristic imaging find-

and a well-defined nodule of well-differentiated cartilage. Undif-
ferentiated tumor cells have ovoid or elongated hyperchromatic 
nuclei and scanty, poorly outlined cytoplasm (hematoxylin-eo-
sin, × 200) (Fig. 3A), and the chondroid component show well 
differentiated cartilage (hematoxylin-eosin, × 100) (Fig. 3B). 
The high cellularity was compatible with imaging findings, 
which showed diffusion restriction. The undifferentiated tumor 
cells showed ovoid or elongated hyperchromatic nuclei and poor-
ly outlined cytoplasm with diffuse positivity on immunohisto-
chemical staining of CD99; the chondroid component showed 
well-differentiated cartilage with diffuse positivity on immuno-
histochemical staining of S-100 protein.

DISCUSSION

Most of the masses in the carotid space are benign tumors 
such as paragangliomas or schwannomas (5). Paraganglioma, 
also known as chemodectoma or a glomus tumor, is a hypervas-
cular tumor that most commonly arises in the carotid artery bi-
furcation, as in our case. Typically, a glomus tumor presents as 
an intensely enhanced, well-marginated mass. The most charac-
teristic MR finding of this tumor is a serpentine or punctuate 
and low-signal-intensity lesion or signal voids. If the greater di-
ameter is larger than 1.5–2.0 cm, the tumor should have these 
lesions. With these signal-voided lesions and adjacent high-sig-
nal areas, the adjacent high- and low-intensity regions have 
been termed as having a “salt-and-pepper” appearance (5). Even 

Fig. 3. Histopathological findings have a characteristic bimophic structure.
A. One core reveals sheets of hypercellular, undifferentiated tumor cells. The other core shows a well-defined nodule of well-differentiated carti-
lage. A undifferentiated tumor cells have ovoid or elongated hyperchromatic nuclei and scanty, poorly outlined cytoplasm (hematoxylin-eosin,  
× 200).
B. Chondroid component show well differentiated cartilage (hematoxylin-eosin, × 100).
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over 3 years with 5- and 10-year survival rates of 42% and 28%, 
respectively (9, 10).

Hence, EMC should be diagnosed accurately and as early as 
possible. The combination of typical imaging features, such as 
dense, ring-and-arc calcifications, and high-signal intensity sur-
rounding low-signal intensity on T2WI, can enhance the accu-
racy of diagnosis even if the anatomical location is not typical.

In conclusion, EMC is a rare tumor that can involve the head 
and neck area; in our case, the carotid space was involved. The 
tumor is a lobulating, contoured, well-circumscribed mass, with 
iso-signal intensity on T1WI and heterogeneously high-signal 
intensity with heterogeneous low-signal intensity foci represent-
ing a chondroid matrix on T2WI. The mass showed significant 
contrast enhancement on both CT and MRI. Soft-tissue tumors 
such as schwannomas or paragangliomas can be considered as a 
possible differential diagnosis in a mass arising in the carotid 
space. However, when the mass shows a characteristic ring-and-
arc pattern representing chondroid calcifications in CT and 
MRI findings, chondrosarcomas should also be considered. 
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목동맥 공간에 생긴 골외성 중간엽성 연골육종: 증례 보고1

허  선1 · 홍현숙1 · 곽정자2 · 박지상1 · 정선혜1

연골육종은 비교적 흔한 악성 연골성 종양이나, 약 1%만이 골외(骨外) 병변으로써 발견된다. 병리학적으로 이 종양은 중

간엽성, 점액모양, 저등급 연골육종으로 나뉘며 중간엽 연골육종은 매우 드문 악성 종양으로 다른 악성의 연조직 종양과 

비슷한 영상의학적 소견을 보인다. 저자들은 후겸상돌기 인두주위강으로 불리는 목동맥 공간에 생긴 중간엽성 연골육종

으로 확진된 증례를 경험하였기에 이에 관한 임상소견과 함께 전산화단층촬영(CT)과 자기공명영상(MRI) 소견을 보고하

고자 한다.
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