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ABSTRACT

Only a few major studies of chondrosarcoma
of the mobile spine have been reported. These
studies have shown that spinal chondrosarcomas
require complete surgical resection and are noto-
riously resistant to chemotherapy and radiation.
We present 16 cases of chondrosarcoma of the
mobile spine diagnosed at a median age of 54.5
(range 20 - 79) years. Diagnosis and treatment
studies were based on both CT scans and MRI.
Fifteen of our 16 patients had low-grade (grade
1-2) chondrosarcomas. All patients were treated
with surgical resection. Fourteen patients had total
resection while two patients had subtotal resection.
The two patients who had subtotal resection died
of their disease. Five of the fourteen patients who
had total resection also died. The mean interval
to death was 3.6 years. This study confirms that
although chondrosarcomas of the spine are low
grade, they are dangerous neoplasms. Even with
complete resection, they have a high rate of recur-
rence and metastasis.
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INTRODUCTION

Chondrosarcoma is a malignant cartilage-forming
bone neoplasm that accounts for 10% of all primary
bone tumors.! Typically low grade, these neoplasms
can arise de novo or from a pre-existing cartilage lesion
such as an osteochondroma or enchondroma.® Less
than 10% of all chondrosarcomas occur in the spine.’?*
Most occur in the thoracic spine, and patients typically
present in middle age with back pain and/or neurologi-
cal symptoms."? %6 Men are affected more often than
women." * > 7 Radiologically, these tumors appear as
destructive lesions in the spine or as a paraspinal mass
with calcification.!

The most successful treatment for spinal chondro-
sarcoma is complete en bloc resection of the tumor.*
7.8 This often requires spinal reconstruction involving a
multidisciplinary team of orthopedic, plastic and neuro-
surgeons.”>"? Intralesional removal almost always results
in recurrence.” Chondrosarcomas in general are resis-
tant to chemotherapy and radiation treatment, although
postoperative proton-beam therapy, especially for spinal
lesions, has shown positive results.'® 1© When en bloc
resection is not possible, partial removal followed by
radiotherapy may provide palliation of pain and improve
neurological deficits.” ' 12 This paper reports 16 cases
of spinal chondrosarcoma.

MATERIALS AND METHODS
These sixteen cases were culled from the IRB-ap-
proved database maintained by the senior author. Avail-
able data included history and follow-up, radiographic
images, and histologic slides.

CASE DESCRIPTIONS
Six patients were female and ten were male (see Table
1). The median age at presentation was 54.5 (range 20
— 79) years. Four cases occurred in the cervical spine
alone and seven cases involved only the thoracic spine,
while two cases involved the cervicothoracic spine (pa-
tients 10 and 13). Three cases involved the lumbar spine.

RADIOGRAPHIC FINDINGS
Radiographic images of thirteen of the sixteen cases
were available for study. All thirteen cases had CT scans.
Twelve of these thirteen cases also had MRI studies.
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TABLE 1.
Sixteen Cases of Chondrosarcoma of the Spine.
Patient # Age/Gender Location Pathological Treatment QOutcome TimetoFollow-Up
Grade (years)

1 76M T11 I R A 1.17

2 60F C2-C4 I R D 2

3 37F C4-C5 I PR/H+ D 4

4 41M T9-T10 111 R A 7

5 20M T9-T10 I R A 1

6 39F T9-T10 I R/H+ D 4

7 79M C5-C6 II R A 4

8 63F T8 II R A 1.25

9 92M L1 II R/H+ A 3

10 58M Cervicothoracic I R/H+ A 3

11 49M T1-T4 II R D 7

12 49F T3 T4 II PR D 3

13 57TM Cervicothoracic I R D 3

14 74F L5 II R D 3

15 61M L1 II R A 3

16 46M C1-C2 I R A 6.5
T = thoracic; C = cervical; L = lumbar; I — grade one; II — grade two; III — grade three; IR = resection; PR = partial resection; H+ =
adjuvant proton beam radiation therapy; A = alive; D = deceased.

The lesions were poorly visualized on plain radiographic
studies. Lesions were best visualized with a combination
of CT and MRI studies.

Both central and surface chondrosarcomas were
represented in this study. There were seven central
sarcomas and six surface lesions. Of the central chon-
drosarcomas, three involved the vertebral body (Figure
1) and four involved the pedicle (Figure 2). Lesions in
the pedicle usually had extraosseous extensions. Often,
the extraosseous extensions were best visualized with
an MRI scan (Figure 3). All but one of the CT scans
showed rings and stipples characteristic of cartilage
matrix (Figure 4). Lesions on MRI were lobulated and
bright on T,-weighted images. One patient (patient 16)
had synovial chondromatosis of a cervical vertebra with
secondary chondrosarcoma (Figure 5)

HISTOLOGICAL FINDINGS
Histologic study was available on all 16 cases. In all
but one case, the diagnosis was made on the CT-guided

needle biopsies. One case required an open biopsy. The
histologic findings of hyaline cartilage were interpreted
in the light of the radiographic images. After resection
of the lesion, the diagnosis of chondrosarcoma was
confirmed in all cases.

Histologic grading of the chondrosarcomas ranged
from grade 1 to grade 3. However, there was only
one grade 3 chondrosarcoma. There were six grade 1
chondrosarcomas (Figure 6) and nine grade-2 chondro-
sarcomas.

TREATMENT

All cases were treated with surgical resection. Four-
teen patients had total resection of their tumors. Ten
of these cases were treated with one procedure, while
two cases required a two-stage procedure (patients 1
and 16) and two cases required a three-stage procedure
(patients 2 and 9).

Two patients had subtotal excision of their tumors.
Patient 12 underwent resection of the tumor down to the

Volume 31 155



S. A. Strike, E. F. McCarthy

Figure 3A

Figure 1. Axial CT scan of the L1 vertebra of patient #15. There
is a poorly defined lytic lesion mixed with nodular radiodensities
characteristic of cartilage.

Figure 3B

Figure 3. A) Axial CT scan of the C8 of patient #10. There is a poorly
defined lytic lesion with cortical destruction. B) A T,-weighted sagit-
tal MRI of patient #10 showing the anterior extraosseous extension
of the lobulated cartilage mass which was not visible on CT scan.

Figure 2. Axial CT scan of the T8 vertebra of patient #8 showing a
poorly defined lytic lesion in the pedicle with associated ring-like
radiodensities.
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Figure 4. Axial CT scan of the T9 vertebra of patient #5. There is
significant extraosseous spread from the pedicle. There are abundant
rings and stippled calcification characteristic of cartilage.

Figure 5. Axial CT scan of the C3 vertebra of patient #16. There is
extensive synovial chondromatosis with destruction of the vertebral
body secondary to a chondrosarcomatous transformation.

right pedicle with residual tumor noted at the close of
the operation. Another patient was found to have residual
tumor with postoperative magnetic resonance imaging,
despite attempted en bloc resection (patient 3).

No patient underwent neoadjuvant or adjuvant che-
motherapy or traditional radiation therapy. Four patients
received postoperative proton beam radiation (patients
3,6,9 and 10). Two of these patients were deceased
within four years while one is alive at seven years with
no evidence of disease and the fourth has been lost to
follow-up.

Figure 6. Medium-power photomicrograph of a grade-2 chondrosar-
coma of patient #8. The cartilage shows penetration of the thinned
cortex.

FOLLOW-UP AND OUTCOME

Follow-up was available for all sixteen patients with a
mean time of follow-up of 3.5 (range 1 — 7) years.

Of the 16 patients, seven (43.8%) had died of their
disease due to pulmonary metastasis. Both patients
who had only subtotal resection and five of the 14 who
had total en bloc resection died. The interval to death
ranged from two to seven years (mean 3.6 years). Four
of the patients who died had a local recurrence before
pulmonary metastasis. The interval to local recurrence
ranged from 1.3 to four years. No surviving patient has
serious neurologic deficit.

Seven patients developed pulmonary metastases;
one of these patients also had metastases to the chest
wall and ribs (patient 11). Five of these seven originally
had total resection of their tumors while the other two
were the only patients who had subtotal tumor resection
(patients 3 and 12). Therefore five of 14, or 35.7% of
patients with total tumor resection later had metastases,
while 100% of patients with subtotal tumor resection suf-
fered metastases. The interval from surgical treatment
to metastatic disease was available for two of the seven
patients. For the patient who had subtotal tumor resec-
tion (patient 3) the interval to metastases was four years,
while the patient who underwent total tumor resection
had metastases within two years (patient 11).

DISCUSSION
Three other similar large series of spinal chondro-
sarcoma have been reported. Shives et al. described 20
patients from Mayo Clinic while York et al. described
21 patients cared for at the University of Texas M.D.
Anderson Cancer Center'® '* Boriani et al. reviewed 22
cases of chondrosarcoma of the mobile spine.” Lloret
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et al. described a smaller series of five patients.® Other
studies include smaller series and case reports.> 68 11
Our study confirms some clinical observations by
these previous authors. Similar to the Mayo Clinic series,
our series shows that men are most commonly affected.
However, an equal gender distribution was observed at
M.D. Anderson Cancer Center. The median age of our
patients was 54.5 (range 20 — 79) years, similar to that
observed in series at all sites and consistent with the
literature." 6.6 1314 Also, the increased involvement of the
thoracic spine compared to the cervical and lumbar spine
seen in our patients is similar to previous studies.® > 1
Chondrosarcoma of the spine may present diagnostic
difficulties. Differential diagnosis includes three lesions
that can be ruled out based on radiographic and histo-
logic findings. The first, synovial chondromatosis of the
facet joint, may masquerade as an aggressive cartilage
lesion. Our case #16 showed synovial chondromatosis,
but there was a secondary chondrosarcoma that invaded
the bone. Second, chondroblastic osteosarcoma must be
ruled out. This can only be excluded by examination
of multiple sections after resection of the tumor. The
presence of neoplastic osteoid among the cartilage is
diagnostic of osteosarcoma. This diagnosis is extremely
difficult to make based on a small-needle biopsy sample.
Finally, the diagnosis of chordoma must be excluded.
Although most chordomas are either in the skull base
or the sacrum, ten percent occur in the mobile spine and
may be mistaken for chondrosarcoma.® Histologically,
both lesions have abundant extracellular matrix and both
are positive with an S-100 immunostain. Chordoma may
be distinguished by the presence of keratin-positive cells,
a feature not present in chondrosarcoma. Therefore,
keratin stains should be performed on all suspected
chondrosarcomas of the spine to rule out chordoma.
Surgical resection is the recommended treatment for
chondrosarcoma of the spine; these tumors are notori-
ously resistant to chemotherapy or radiation therapy.
All patients in our series underwent surgical treatment,
either gross total resection or subtotal resection, similar
to those in all other studies.® >
Our study confirms the poor prognosis of spinal
chondrosarcoma reported by other investigators. The
Mayo Clinic authors observed a five-year survival of 55%
with a median time to death of six years, while York et
al. observed five-year and ten-year survivals of 64% and
40% with a median survival of six years after surgery.'
Our study strongly suggests that surgical margins are
an important prognostic factor when predicting disease
progression and recurrence. Both of our patients who
had subtotal resection died of pulmonary metastases.
Our nine surviving patients all had total resection with
tumor-free margins. York et a.l found a significant in-
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crease in disease-free interval after gross resection of
the tumor versus subtotal excision. Local recurrence was
noted in one of five patients who had a total resection
with an average time to recurrence of 5.4 years, while
nine of 13 patients with subtotal tumor excisions had
disease recurrence at an average of 3.7 years.' Further-
more, Shives et al. described survival to be significantly
related to the surgical margin obtained - in all eleven
patients who underwent intralesional excision, disease
progression was observed. Half of the six patients with
contaminated marginal excision had local disease recur-
rence, and both patients who had gross total resections
had no evidence of disease at five years.”® Boriani et al.
observed three recurrences in 12 patients treated with
en bloc excision while all ten out of ten patients treated
with intralesional excision experienced recurrence.’

Post-operative radiation therapy may be tried when
complete resection of the tumor is not possible. However,
radiation therapy provided no survival benefit for the 21
patients in the MD Anderson Cancer Center series.!*
Similarly, Boriani et al. found that conventional radiation
therapy did not affect outcomes. Three of their eleven
patients who had intralesional tumor excision underwent
post-operative radiation; two patients had disease recur-
rence while one patient progressed.” None of our patients
received conventional radiation therapy, however, four
patients received postoperative proton-beam radiation
therapy, and two of these patients died. Our sample size
is not large enough to make conclusions regarding the
success of proton-beam radiation therapy.

Our study confirms that chondrosarcomas of the spine
are aggressive and many are lethal. This is despite the
finding that most lesions are low to intermediate grade
(grade 1 or grade 2). Whereas in the long bones, only 10
to 15% of grade 1 and 2 chondrosarcomas metastasized,
this figure is much higher in spinal chondrosarcomas.!
This is most likely due to the incomplete resection of the
tumor that leads to local recurrence and ultimately to
pulmonary metastasis. Therefore, early and wide en bloc
excision is the treatment of choice for chondrosarcomas
of the spine. Tumor-free margins should be obtained. In
order to obtain tumor-free margins, MRI studies should
be performed on all patients since this can map the
extraosseous extension of the tumor, a feature common
to spinal chondrosarcoma.

The poor prognosis is unexpected given that most
chondrosarcomas of the spine are low grade. In long-
bone chondrosarcomas, a low-grade lesion is an indicator
of a better prognosis. In the spine, where incomplete
resection often occurs, chondrosarcomas of any his-
tologic grade are not responsive to adjuvant measures
such as chemotherapy or radiation. Thus, the prognosis
of spinal chondrosarcomas, even for low-grade lesions,
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is poor if total resection is not achieved. In this location
and for these lesions, therefore, wide en bloc excision
with tumor-free margins is the only possible curative
procedure.
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