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In 1959, Lichenstein and Bernstein first reported 2
cases of primitive chondrosarcoma of the bone,

which had distinctive histopathological features, and
subsequently designated them "mesenchymal chon-
drosarcoma".(1) Dowling described the first case of a
mesenchymal chondrosarcoma confirmed to be of
nonosseous origin on the basis of autopsy findings.(2)

Subsequently, multiple sites of extraosseous primary
occurrence were reported by Guccion et al.(3) It is a
rare primary malignant neoplasm of the bone and
soft tissue with a propensity towards distant metas-
tases.(4-6) This very rare tumor has to be distinguished
from a chondrosarcoma both clinically and histologi-
cally.  Clinical experience with intraspinal mes-
enchymal chondrosarcomas is limited.  Only a few
cases of primary intraspinal mesenchymal chon-

drosarcoma have previously been reported in the
medical literature.  We report on a 21-year-old
patient with a primary intraspinal mesenchymal
chondrosarcoma located at the T8 level which was
treated with total excision and postoperative radio-
therapy and chemotherapy.  A review of the litera-
ture on primary intraspinal mesenchymal chon-
drosarcomas is also presented.  To our knowledge,
this is the largest and most up-to-date review of a
series of detailed clinical analyses of primary
intraspinal mesenchymal chondrosarcomas.
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This 21-year-old man suffered from insidiously
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progressive dull back pain for about 6 months.  One
month prior to admission, his back pain became
aggravated and was accompanied by progressively
ascending bilateral numbness and weakness of the
lower extremities.  A general physical examination
was normal. Neurological examinations, including
mental status, cranial nerves, cerebellar testing, and
motor and sensory tests of the upper extremities were
also normal.  However, there were marked decreased
muscle power (3/5) of both lower extremities with
increased deep tendon reflexes of the knees and
ankles.  Pinprick sensation was decreased below the
level of T8 bilaterally.  Bowel and bladder functions
were preserved.  Radiographic studies of the thora-
columbar spine showed a suspicious defect in the
posterior portion of the T8 vertebral body.  Magnetic
resonance (MR) images of the thoracic spine
revealed a tumor at T8 with a marked erosion defect
at the posterior portion of the T8 vertebral body (Fig.
1A, B).  The tumor occupied the right anterolateral
region of the spinal canal of T8 and had pushed the
spinal cord to the opposite side.  A clinical and radi-
ological impression of a T8 spinal meningioma was
made preoperatively.

T7-T9 laminectomy was performed.  A large,
firm, reddish, hypervascular tumor was found in the
epidural space predominantly on the right side.  It
did not arise from the dura, but had displaced the
dura sac as depicted in the MR image.  The tumor
was completely removed.  Grossly, the tumor tissues
appeared grayish-white and pink with a soft to firm
consistency.  Focal areas contained granules of calci-
fication.  On microscopic examination, the tumor
revealed 2 distinctive morphologic regions: hyper-
cellular, undifferentiated small round or spindle-
shaped cells unevenly alternating with islands of dif-
ferentiated chondroid tissues.  The undifferentiated
cellular components appeared in patterns of diffuse
or solid sheets with areas of hemangiopericy-
tomatous lesions noted (Fig. 2A, B).  The chondroid
tissue showed well-differentiated cartilage. Mitotic
figures were occasionally noted in the former
regions. The transformation between these 2 regions
was abrupt.  Further immunohistochemical study
revealed that the undifferentiated small round or
spindle-shaped cells stained positively for neuron-
specific enolase (NSE) and negatively for S-100.
Alternatively, the well-differentiated cartilaginous
components were positive for S-100 but negative for

NSE.  Immunohistochemical staining for epithelial
membrane antigen (EMA) and that for glial fibrillary
acidic protein (GFAP) were negative for both cellular
components.  These characteristic features and

A

B

Fig. 1 MR images revealing a tumor at T8 with a marked
erosion defect in the posterior portion of the T8 vertebral
body. The tumor occupied the right anterolateral region of the
spinal canal of T8 and had pushed the spinal cord to the oppo-
site side. (A) T1-weighted sagittal view; (B) T2-weighted,
horizontal view.
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immunohistochemical results confirmed the diagno-
sis of mesenchymal chondrosarcoma.

The postoperative recovery was smooth and
rapid with full recovery of strength and sensation in
both lower extremities.  He returned to his school
and recovered well.  On the basis of the diagnosis,
radiation therapies as well as chemotherapy were
prescribed. He accepted radiotherapy of 5000 cGy in
25 fractions and 6 weeks of subsequent chemothera-
py (Vincristine, Adriamycin, Doxorubicin,
Cyclophosphamide).  Follow-up MR images 6
months postoperatively showed no evidence of local
recurrence. This patient had been symptom-free for 8
months at the time of this report.

DISCUSSION

Mesenchymal chondrosarcomas are rare tumors
that are 2 to 3 times more common in bone than in
soft tissue.(5) Primary central nervous system mes-
enchymal chondrosarcomas are even rarer.  Most of
those were reported intracranially, but only very rare
cases have been reported in intraspinal locations.(2-18)

According to previous reports, extraosseous
mesenchymal chondrosarcomas are preponderantly
found in young adults.(2-6) They are fully malignant
tumors that pursue a rapid clinical course and metas-
tasize in a high percentage of cases.(2-6) The major
metastatic sites are the lungs.(2-6) Several cases had a

protracted clinical course and late metastases, but
there seem to be no evident prognostic relations to
the patient's age or to the degree of cellular differen-
tiation.(2-6)

The radiological appearances of mesenchymal
chondrosarcomas are those of osteolytic neoplasms
with permeative patterns, poor periosteal reactions,
and ill-defined margins.(6,7) An irregular sclerotic rim
is sometimes encountered.(6,7) There are often stip-
pled or mottled calcifications within the tumors
mimicking conventional chondrosarcomas.(5) MR
images are better than CT scans because of the multi-
planar and non-invasive myelographic imaging, and
they allow evaluation of nerve root and spinal canal
involvement.  However, none of these imaging
modalities is capable of differentiating mesenchymal
chondrosarcomas from other malignant tumors.

Histological examination is essential for a defin-
itive diagnosis.  An important consideration in estab-
lishing a diagnosis of a mesenchymal chondrosarco-
ma is to determine if the lesion has a dimorphic pat-
tern, characterized by areas of undifferentiated primi-
tive mesenchymal cells alternating with chondroid
tissue at various stages of differentiation.(1)

Characteristically, the small cells are arranged in dif-
fuse patterns and may include large, irregular,
branching staghorn-shaped vascular spaces reminis-
cent of the appearance of a hemangiopericytoma.(1,8)

Mitoses may be present within them, in contrast to

A B

Fig. 2 (A) Low-power-field photomicrograph revealing areas of hemangiopericytoma-like spaces (arrowhead) surrounded by
hypercellular undifferentiated mesenchymal cells which are densely stained. Relatively pale staining chondroid components are also
shown (arrow) (H&E 50). (B) Photomicrograph illustrating characteristic biphasic patterns of tumor cells. The central portion
shows islands of pale stained chondroid components (arrow). The peripheral areas of the chondroid tissue demonstrate hypercellular
small, round, undifferentiated mesenchymal cells (arrowhead) with some of them surrounding hemangiopericytoma-like vascular
spaces. (H&E 100)
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regions of chondroid tissue from which they are
always absent.(8) Well-differentiated chondrosarco-
mas, calcifications, and even osteoid formation were
reported in the cartilaginous islands.(8) The transfor-
mation zones between these 2 components are usual-
ly abrupt.(8) Immunohistochemical studies may be
used to confirm a diagnosis of mesenchymal chon-
drosarcoma.  The chondroid components are consis-
tently positive for S-100 protein in all cases, includ-
ing our case.(8) Undifferentiated mesenchymal cells
tend to be immunoreactive for vimentin but are usu-
ally negative for S-100 protein.(8) However, there is
no expression of EMA in either cartilaginous or
undifferentiated components.(8) Variable staining for
cytokeratin and GFAP has also been reported for
undifferentiated tumor cells.(8)

The clinical features of our case and the 22
cases of primary spinal mesenchymal chondrosarco-
ma reported in the previous literature are summa-
rized in Table 1.(7-18) The age of the patients at pre-
sentation ranged from 1 to 52 (mean, 19.4) years.
Adolescents seemed to comprise the prevalent age

group.  Of these patients, 17 were female, and 6 were
male.  No familial or racial predisposition was noted.
The clinical presentations of these cases fit the pat-
tern of progressive expanding masses.  The durations
of symptoms before diagnosis were usually several
months.  There were 3 tumors located in the cervical
spine, 12 tumors in the thorax, 6 lumbar tumors, and
2 tumors in the sacral spine.  Primary mesenchymal
chondrosarcomas can be found in any part of the
spine, but they mostly occur in the thoracic segment.
Almost all of the tumors were described as epidural-
ly located except for 1 located intradurally with
attachment to the pia matter.  Among them, dural
attachments were definitely claimed in 11 of 23
tumors.  All patients received surgical excision.
Gross total resection (GTR) of the tumor was
claimed in 14 of 23 cases.  In the other 9 cases, the
completeness of resection was unspecified. Obstacles
to complete removal of the tumor were the vasculari-
ty and, less frequently, diffuse invasion by the tumor.
Adjuvant therapy (radiotherapy and/or chemothera-
py) was used in 14 cases. Radiation doses applied

Table 1. Data on Previously Reported Cases of Primary Intraspinal Mesenchymal Chondrosarcomas

Case Author Year Age Gender Level Dura attachment Treatment* Post-operative course Survival time

1 Scheithauer-1 1978 15 F T9-10 + R Well Alive after 2 yr
2 Scheithauer-2 1978 18 F T9 + GTR Recurrence at 6 yr Alive after 9 yr
3 Scheithauer-3 1978 7 F T10 + R Well Alive after 3 yr
4 Scheithauer-4 1978 5 M L2-4 + R Well Alive after 2 yr
5 Scheithauer-5 1978 17 M T6 + R Metastases at 3 mon Died after 3 mon
6 Harsh GR 1984 28 F T10-11 + GTR+RT+CT Local recurrence at 6 yr Alive
7 Chan HS-1 1984 13.5 F T9-10 - R Metastases to lung and brain Died after 4 weeks
8 Chan HS-2 1984 10.5 F T1-4 + GTR+RT+CT Well Alive after 18 mon
9 Reif J 1987 3 M L1-5 - GTRx3+RT+CT Recurrence and metastasis Died after 19 mon

10 Lee ST 1989 18 F T5-6 + GTR+RT Well Alive after 3 yr
11 Di Lorenzo 1989 40 F L5-S1 - GTR+RT+CT Well Alive after 5 yr
12 Nguyen 1993 20 F S1 - R Well Alive after 14 mon
13 Ranjan 1994 52 M C3-6 Intradural GTR Well Alive after 6 mon
14 Rushing-1 1996 14 F T12-L2 - GTR+RT+CT Well Alive after 5 yr
15 Rushing-2 1996 19 M T5-10 + GTR+RT Well Alive after 14 yr
16 Rushing-3 1996 21 F L5 - GTR Well Alive after 1 yr
17 Rushing-4 1996 32 F C5-6 - GTR+RT+CT Well Alive after 3 yr 2 mon
18 Rushing-5 1996 48 F T10-12 - GTR+RT, re-Opx2 Metastases to lung and brain Died at 7 yr
19 Tasdemiroglu-1 1996 1 F L1-2 + R+RT+CT Well Alive after 20 mon
20 Tasdemiroglu-2 1996 12 F L5 + GTR+RT+CT Well Alive after 10 mon
21 Kruse 1997 9 F C2.3 - R+RT+CT Recurrence and metastasis Died at 5 yr
22 Biagni 2000 23 F Sacrum - R+RT+CT Well Alive 
23 Huang KF 2002 21 M T8 - GTR+RT+CT Well Alive after 8 mon

Abbreviations: R: Resection; GTR: gross total resection; RT: radiotherapy; CT: chemotherapy.
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ranged from 4400 to 6000 cGy.  Chemotherapy was
applied in 11 of 23 patients; the medications of
chemotherapy included Ifosfamide, Doxorubicin,
Cisplatin, VP-16, Carboplatinum, Epirubicin,
Cyclophosphamide, Adriamycin, Methotrexate, and
Actinomycin D.

The duration of follow-up for these cases ranged
from 4 weeks to 14 years with an average of 28
months.  Four recurrences were reported.  Five cases
experienced systemic metastasis.  The major
metastatic sites were the lungs and brains.  Totally,
15 of 23 patients were well and free of malignancy in
the postoperative course.  Five patients died of the
disease.  The duration of survival ranged from 4
weeks to 14 years, with the average of 33 months.

Generally, the prognosis with a mesenchymal
chondrosarcoma is poor because of hematogenous
and lymphatic metastases.(2-6) Nakashima et al.
demonstrated 5- and 10-year survival rates of 54.6%
and 27.3%, respectively.(5) But some authors have
suggested that intraspinal mesenchymal chondrosar-
comas with dura attachment have a more-favorable
prognosis in comparison with those at other loca-
tions.(7,9,10,12) This may be because spinal cord com-
pression by small tumors leads to early diagnosis and
early surgical intervention.  The limited follow-up
period and small number of these cases preclude any
definite conclusions.  Curettage alone or incomplete
excision leads to a high rate of recurrence or metasta-
sis.  Scheithauer and Rubinstein were the first to rec-
ognize the limited significance of 5-year disease-free
survival in patients with meningeal mesenchymal
chondrosarcoma.(9) Salvador reported a patient who
had a local recurrence at 9.6 years after the initial
resection.(6)

No chemotherapeutic agents have been proven
to be of benefit for mesenchymal chondrosarcomas
as isolated treatment.  Several authors have suggest-
ed that chemotherapy, with or without radiotherapy,
may aid in local control.(7,8,10,13,16-18) The benefits of
chemotherapy and radiation therapy are not evident
even though some improvement was seen in some
cases.(7,8,10,13,16-18)

In summary, we report a case with a primary
intraspinal mesenchymal chondrosarcoma who pre-
sented with the symptoms of acute spinal cord com-
pression.  MRI was the best imaging modality for the
assessment of the neoplasm and for the surgical deci-
sion-making process.  Histological study is mandato-

ry for a final pathological diagnosis.  To the present,
radical surgical excision combined with chemothera-
py or radiotherapy appears to be the treatment of
choice.
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