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ABSTRACT
Chondrosarcomas of the spine are rare tumors and represent <10% of all chondrosarcomas. In the spine, they may arise from vertebral bodies 
or posterior elements. They may occur in patients ranging from 13 to 78 years of age. Here, we present a case of a 25‑year‑old female who 
presented with complaints of lower backache, stiffness in both lower limbs, and tingling sensation in the right lower limb. On examination, both 
power and sensations were decreased below waist. Magnetic resonance imaging spine revealed an extradural lesion at D5 vertebral body 
level with severe cord compression. We received the mass in multiple fragments which were grayish‑white and firm to hard in consistency. 
Microscopically, a chondroid tumor was seen with cells arranged in lobules in abundant myxoid matrix. The neoplastic chondrocytes were large 
in size and had bizarre hyperchromatic nuclei. Few binucleate and multinucleate forms were also seen along with occasional atypical mitoses. 
There was permeation and destruction of the host bone, and the tumor was seen invading the marrow spaces. Few foci showed high cellularity. 
No osteoid formation was seen by the tumor. The tumor was diagnosed as Chondrosarcoma – Grade II.
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INTRODUCTION

Chondrosarcoma is a malignant mesenchymal tumor with 
cartilaginous differentiation.[1] According to the WHO classification, 
Grade I chondrosarcoma or atypical cartilaginous tumor is 
grouped under locally aggressive (intermediate) cartilaginous 
tumors, whereas Grade II and Grade III chondrosarcomas along 
with Clear cell, mesenchymal, and dedifferentiated subtypes are 
classified as malignant chondrogenic tumors.[2] Chondrosarcoma 
is the third most common primary malignant bone tumor; 
however, spinal chondrosarcomas are rare and represent <10% 
of all chondrosarcomas.[3] Incidence of spinal chondrosarcomas 
is estimated to be between 2% and 12% according to various 
series.[4] Here, we report a rare case of chondrosarcoma of 
thoracic spine in a young patient.

CASE REPORT

A 25‑year‑old female with no history of any chronic medical 
illness, presented with complaints of lower backache, stiffness 
and weakness in both lower limbs, and tingling sensation in 
the right lower limb for 1½ months. On examination, the 
power was 3/5 in both lower limbs proximally and 2/5 and 

1/5 distally in the right and left lower limbs, respectively. 
Sensations were decreased below the waist.

Magnetic resonance imaging of the spine revealed a 
heterogeneously enhancing 25 mm × 19 mm extradural 
lesion at D5 vertebral body level, causing displacement of 
the cord to the right and severe cord compression [Figure 1].

Intraoperatively, D5 level extradural soft‑tissue lesion was seen, 
which was granular and appeared to have a rich vascularity.

Mass was received in neuropathology department 
in multiple small bits and fragments aggregating to 
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2.5 cm × 2 cm × 0.5 cm. Bits were grayish‑white in color 
and firm in consistency. Few bits appeared bony hard.

On microscopic examination, multiple biopsy bits showed 
a chondrogenic tumor with cells arranged in lobules in 
abundant myxoid matrix. The neoplastic chondrocytes were 
large in size and had bizarre hyperchromatic nuclei. Few 
binucleate and multinucleate forms were also seen along 
with occasional atypical mitoses. There was permeation 
and destruction of the host bone, and the tumor was seen 
invading the marrow spaces. Few foci showed high cellularity. 
No osteoid production was seen by the tumor. The tumor 
was diagnosed as Chondrosarcoma – Grade II [Figures 2‑4].

DISCUSSION

Spine is a rare location for chondrosarcomas where it can 
present as a primary tumor or may develop as a secondary 
tumor in an already preexisting benign cartilaginous lesion.[1] 
Long bones, ribs, shoulder, and pelvic girdles are common 
locations for chondrosarcoma,[5,6] and only 6%–10% are known 
to occur in the spine.[7] Epidemiological data indicate a wide 
range of age from 13 to 78 years with a mean age of 33 years, 
and there is almost equal distribution of cases among both 
sexes.[8,9] Huvos and Marcove reported that spinal origin in 
chondrosarcoma was more common in patients younger 

than 21 years of age than in adults.[4] The present case was 
a 25‑year‑old female.

Most of the spinal chondrosarcomas occur in the thoracic spine 
followed by cervical region and are relatively rare in lumbar 
vertebra. They can arise from the body and posterior elements 
of the vertebral column, but are more frequently reported to 
arise from the latter.[10‑12] In our case, tumor was seen arising 
from the vertebral body of 5th thoracic spine vertebra.

Some of the commonly reported symptoms of spinal 
chondrosarcomas include pain, swelling, sensory and 
motor deficits resulting from spinal cord compression, and 
pathological fractures.[12‑14] The present case had a severe cord 
compression, resulting in both sensory and motor deficits.

The chondrogenic tumors of bone are now classified into 
benign, intermediate (locally aggressive), intermediate (rarely 
metastasizing), and malignant grades. Chondrosarcoma 
Grade I, also called as atypical cartilaginous tumor, is classified 
as “Intermediate” (locally aggressive) tumor, whereas 
Grade II and III chondrosarcomas along with clear cell, 
mesenchymal, and dedifferentiated subtypes are classified 
as “Malignant.”[2,10] Grade I tumors have low cellularity and 
lack pleomorphism; they have a hyaline cartilage matrix, 
and they metastasize very rarely. Grade III chondrosarcomas 
have a very high cellularity with pleomorphism and mitotic 
figures. They often have muco‑myxoid matrix and metastases 

Figure 2: (a) (H and E, ×4) and (b) (H and E, ×10) A cartilaginous tumor 
showing vague lobules of neoplastic chondrocytes with permeation of the 
host bone and infiltration of the marrow spaces

ba

Figure 4: (a) (H and E, ×40) and (b) (H and E, ×40) Few binucleate and 
multinucleate forms were seen along with foci of higher cellularity. 
Occasional atypical mitoses were seen elsewhere

ba

Figure 3: (a) (H and E, ×40) and (b) (H and E, ×40) The neoplastic chondrocytes 
were large in size and had bizarre hyperchromatic nuclei. There was 
abundant myxoid matrix

ba

Figure 1: (a) T1 weighted sagittal image of thoracic spine, (b) Post contrast T1 
weighted coronal image of thoracic spine and (c) Post contrast T1 weighted 
axial image at D5 level

cba
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occur in 70% of patients. Grade II chondrosarcomas have 
characteristics of both Grade I and Grade III tumors. 
Variant subtypes of chondrosarcoma such as clear cell, 
mesenchymal, and dedifferentiated are extremely rare in 
the spine.[10,15] Strike and McCarthy in their case series 
of 16 spinal chondrosarcomas encountered tumors of 
all three grades. However, there was only one Grade III 
Chondrosarcoma, and majority were Grade II followed by 
Grade I. They also concluded that despite the fact that 
majority of the spinal chondrosarcomas are Grade I and 
Grade II tumors, many are lethal due to higher risk of 
pulmonary metastasis. Incomplete resection is a major 
contributing factor.[3] In our case, we encountered few 
foci of high cellularity with increased pleomorphism and 
mitotic activity. There was also infiltration and destruction 
of the host bone. The overall features were intermediate 
between Grade I and Grade III; hence, it was classified 
as Chondrosarcoma Grade II. We encountered abundant 
myxoid stroma formed by the tumor. Myxoid change is 
related to malignancy in cartilaginous tumors, or it may 
indicate degenerative change. Degenerative myxoid change 
is characterized by the presence of myxoid areas without 
significant cellularity, whereas the myxoid change associated 
with malignancy is characterized by loss of lacunar pattern 
with pleomorphic spindle or stellate cells floating in a myxoid 
stroma.[15] In our case, stellate cells were seen floating in 
the myxoid stroma associated with foci of higher cellularity.

Three main differential diagnoses have to be considered in 
any case of the spinal chondrosarcoma. Benign cartilaginous 
tumor enchondroma is extremely rare in spine, but it can 
closely mimic chondrosarcoma, especially low grade. It has 
the same lobular architecture and can have binucleate cells 
and necrosis. However, radiographically, it is benign and bone 
invasion, and destruction is usually not observed.[15] Diagnostic 
difficulty can arise in cases of Grade I chondrosarcomas; 
however, in the present case, tumor showed areas of high 
cellularity with increased mitotic activity. Furthermore, bone 
invasion and destruction were observed, so this differential 
was not considered. Similarly, chordomas, which are 
common in skull base and sacral region, can closely mimic 
chondrosarcomas, especially the chondroid chordomas. 
However, chordomas of the thoracic spine are extremely 
rare.[16] Many times, immunohistochemistry is needed to 
differentiate between the two.[3] In the present case, however, 
clear cut cartilaginous differentiation was observed, and no 
arrangement of cells in cords or physaliphorous cells were 
seen, so no immunohistochemistry was needed to rule out a 
chordoma. Chondroblastic osteosarcomas can be extremely 
difficult to diagnose on small biopsies, as multiple sections 
need to be examined to detect the presence of neoplastic 
osteoid among the cartilage.[3,15] In the present case, the entire 

specimen received was processed and extensively examined 
for the presence of osteoid. After confirming the absence 
of osteoid, the tumor was diagnosed as Chondrosarcoma.

CONCLUSION

Spinal chondrosarcomas are rare tumors, which can arise 
from the body of the vertebra or from the posterior elements 
of the vertebral column. Although majority are Grade I and 
Grade II tumors, Grade III tumors can rarely be encountered. 
Chondroblastic osteosarcoma needs to be ruled out in all 
the cases along with benign chondrogenic tumors such as 
chondroma and also midline chordomas chordomas.

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form the patient(s) has/have 
given his/her/their consent for his/her/their images and other 
clinical information to be reported in the journal. The patients 
understand that their names and initials will not be published 
and due efforts will be made to conceal their identity, but 
anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1.	 Louis	DN,	Ohgaki	H,	Wiestler	OD,	Cavenee	WK.	WHO	Classification	of	
Tumours of the Central Nervous System. Revised 4th ed. Lyon: IARC; 2016.

2.	 Jo	VY,	Fletcher	CD.	WHO	classification	of	 soft	 tissue	 tumours:	An	
update based on the 2013 4th edition. Pathology 2014;46:95‑104.

3. Strike SA, McCarthy EF. Chondrosarcoma of the spine: A series of 
16 cases and a review of the literature. Iowa Orthop J 2011;31:154‑9.

4. Huvos AG, Marcove RC. Chondrosarcoma in the young. 
A clinicopathologic analysis of 79 patients younger than 21 years of 
age. Am J Surg Pathol 1987;11:930‑42.

5. Henderson ED, Dahlin DC. Chondrosarcoma of bone – A study of two 
hundred and eighty‑eight cases. J Bone Joint Surg Am 1963;45:1450‑8.

6. Lindbom A, Soderberg G, Spjut HJ. Primary chondrosarcoma of bone. 
Acta radiol 1961;55:81‑96.

7. Pritchard DJ, Lunke RJ, Taylor WF, Dahlin DC, Medley BE. Chondrosarcoma: 
A clinicopathologic and statistical analysis. Cancer 1980;45:149‑57.

8. York JE, Berk RH, Fuller GN, Rao JS, Abi‑Said D, Wildrick DM, et al. 
Chondrosarcoma of the spine: 1954 to 1997. J Neurosurg 1999;90:73‑8.

9. Boriani S, De IureF, Bandiera S, Campanacci L, Biagini R, Di FioreM, 
et al. Chondrosarcoma of the mobile spine: Report on 22 cases. 
Spine (Phila Pa 1976) 2000;25:804‑12.

10. Katonis P, Alpantaki K, Michail K, Lianoudakis S, Christoforakis Z, 
Tzanakakis G, et al. Spinal chondrosarcoma: A review. Sarcoma 
2011;2011:378957.

11. Quiriny M, Gebhart M. Chondrosarcoma of the spine: A report of three 
cases and literature review. Acta Orthop Belg 2008;74:885‑90.

12. Hirsh LF, Thanki A, Spector HB. Primary spinal chondrosarcoma with 



Vaidya, et al.: Chondrosarcoma of the dorsal spine – A rare case

253Journal of Craniovertebral Junction and Spine / Volume 10 / Issue 4 / October-December 2019

eighteen‑year follow‑up: Case report and literature review. Neurosurgery 
1984;14:747‑9.

13. Panelos J, Voulgaris S, Michos E, Doukas M, Charalabopoulos K, 
Batistatou A. Chondrosarcoma of the spine: A rare case with unusual 
presentation. Diagn Pathol 2006;1:39.

14. Ren C, Zeng J, Song Y, Wang X. Recurrent primary lumbar vertebra 

chondrosarcoma: Marginal resection and iodine‑125 seed therapy. Indian 
J Orthop 2014;48:216‑9.

15. Kim MJ, Cho KJ, Ayala AG, Ro JY. Chondrosarcoma: With updates on 
molecular genetics. Sarcoma 2011;2011:405437.

16.	 Fontes	R,	O’Toole	JE.	Chordoma	of	the	thoracic	spine	in	an	89‑year‑old.	
Eur Spine J 2012;21 Suppl 4:S428‑32.


