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T elangiectatic osteosarcoma is one of 8 subtypes 
of osteosarcoma.22 It is more common in children 
and adolescents,8,20 and TOS of the spine accounts 

for 2% of all cases of primary vertebral osteosarcoma.9 
Although isolated case reports have described TOS in the 
thoracolumbar1,9,12,14 and sacral18,20 spine, its occurrence 
in the cervical spine has not been reported before in the 
English literature. Despite its obvious differences from the 
other osteosarcoma subtypes, TOS has been confused with 
benign entities such as GCT, hemangioendothelioma, and 
ABC.8 Misdiagnosis can delay treatment and thereby pos-
sibly affect outcome.7,17

The aim of this report is to make the reader cogni-
zant of TOS when confronted with lytic expansile vertebral 
lesions of the spine. We report the case of a 15-year-old 
boy, discuss the radiological and pathological features of 
TOS, and address the management of this condition and 
outcomes.

Case Report

History and Examination. This 15-year-old boy pre-
sented with a 6-month history of neck pain and head tilt to 
the right. Examination revealed torticollis with paraspinal 
muscle spasm and no neurological deficit. There was no 
cervical spine tenderness.

Imaging Findings. A cervical spine radiograph showed 
an expansile bony lesion involving the anterior and poste-
rior elements of the C-5 vertebra with anterolisthesis of C-5 
over C-6 (Fig. 1A). A CT scan showed a collapsed C-5 VB 
with multiloculated lytic areas replacing the body and the 
posterior elements (Fig. 1B and C). Magnetic resonance 
imaging showed multiple fluid levels within the collapsed 
body and its posterior elements (Fig. 2). The posterior 
superior endplate of C-6 was compressing the thecal sac. 
There was no paraspinal soft-tissue involvement. The pre-
operative differential diagnosis included ABC and GCT. 
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Angiography showed significant hypervascularity in the 
region of the collapsed C-5 vertebra, with arterial supply 
from multiple tiny tortuous cervical branches of both ver-
tebral arteries and thyrocervical trunks and venous shunt-
ing into the cervical venous plexuses (Fig. 3A and B).

Preoperative Embolization. The day before surgery, 
the patient underwent direct percutaneous embolization 
(Fig. 3C and D) of the tumor with sodium tetradecyl sulfate 
foam (Setrol; Samarth Life Sciences) and 17% N-butyl-2 
cyanoacrylate glue (Histoacryl, Braun-Aesculap AG), with 
about 80% reduction in tumor vascularity. A selective right 
thyrocervical angiogram performed after percutaneous 
embolization showed some residual tumoral supply (Fig. 
3C); this vessel was however not embolized as it was com-
municating with the right posterior inferior cerebellar ar-
tery.

Operative Procedure. A 2-staged surgery was per-

Fig. 1. A and B: Preoperative lateral cervical spine radiograph and sagittal CT reconstruction images showing collapse of 
the C-5 VB and anterolisthesis of C-5 over C-6. C: Axial CT images of the cervical vertebrae at corresponding levels (arrows) 
showing expansile lytic lesions predominantly involving posterior arch elements.

Fig. 2. A: Preoperative sagittal T2-weighted MR image showing a 
collapsed C-5 VB with anterolisthesis resulting in compression of the 
thecal sac. B and C: Corresponding axial images showing expans-
ile and lytic cystic lesions with fluid levels, predominantly involving the 
posterior arch elements of C-5, encroaching into the canal and causing 
further cord compromise.

Fig. 3. A and B: Selective angiograms of the left vertebral artery (A) 
and right thyrocervical trunk (B) showing abnormal tumor blush in the 
C-5 vertebra supplied by these vessels. C and D: Lateral fluoroscop-
ic image obtained during percutaneous injection of sodium tetradecyl 
sulfate foam and 17% N-butyl-2 cyanoacrylate glue into the collapsed 
C-5 VB and posterior arch elements (C) and corresponding axial CT 
section obtained after the embolization procedure (D).
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formed. First, a C5–6 central corpectomy with an iliac 
bone autograft was done. Intraoperatively, the C-5 VB 
was found to be collapsed with lateral ballooning of the 
body, without involvement of the adjacent disc spaces, 
which were normal. The C-5 VB was bluish in color and 
was replaced by tissue that appeared to be soft, destroyed 
bone. The tumor was superficially infiltrating the posterior 
longitudinal ligament and could be easily dissected off it. 
The C-6 VB was also removed to decompress the thecal 
sac and improve cervical alignment (Fig. 2). Ten days later 
the patient underwent a C-5 laminectomy and removal of 
the tumorous lateral mass. A C3–7 fusion was performed 
with lateral mass screws, rods, rib autograft, and femoral 
head allograft. Intraoperatively, the C-5 spinous process, 
lamina, and lateral mass were found to be expanded and 
replaced with soft tumor. Because of the preoperative per-
cutaneous embolization, there was only limited bleeding. 
The patient’s postoperative course was uneventful with no 
worsening of his neurological condition and resolution of 
the pain and torticollis. He was advised to wear a Philadel-
phia collar for 6 months.

Histopathology. The histopathological sample ob-
tained at the first surgery (corpectomy) showed sclerotic 
cancellous bone with foci of hemorrhage, osteonecrosis, 
and spindle cell proliferation typical of an ABC. No ma-
lignant cells were seen. The specimen obtained from the 
posterior elements at the second surgery, viewed under low 
power (Fig. 4A), was composed of variably sized vascular 
spaces containing blood, lined by benign-looking multi-
nucleated giant cells and separated by fibrocellular septae. 
The solid areas showed sheets of spindle cells with pleo-
morphic hyperchromatic nuclei, several bizarre cells, and 
tumor giant cells with a few atypical mitotic figures. There 
were foci of malignant osteoid formation. These features 
were consistent with TOS (Fig. 4B and C).

Adjuvant Therapy. A CT scan of the thorax and an 
ultrasound of the abdomen did not show any metastasis. 
The patient underwent 3 cycles of chemotherapy with cis-
platin, doxorubicin, isophosphomide, and etoposide. This 
treatment was followed by conventional radiation therapy 
(60 Gy in 30 fractions) and 3 more cycles of the same che-
motherapy.

Follow-Up. At the 1-year follow-up, the patient had re-
sumed school and had no neurological deficits. A CT scan 
showed minimal residual disease in the right C-5 lateral 
mass (Fig. 5).

Discussion

Primary bone tumors involving the spine are rare in 
children. The histological subtypes include osteoid oste-
oma, osteoblastoma, osteochondroma, osteosarcoma, eo-
sinophilic granuloma, Ewing sarcoma, ABC, chordoma, 
mesenchymal chondrosarcoma, GCT, fibrous dysplasia, 
fibroma, angiosarcoma, and hemangioma.5 The current 
World Health Organization classification of osteosarco-
ma of bone includes 8 categories: conventional, telangiec-
tatic, small cell, low-grade central, secondary, parosteal, 

periosteal, and high-grade surface.4 Telangiectatic osteo-
sarcoma is an unconventional subtype with well-defined 
radiological and pathological features.3,13,20 It accounts 
for 2%–12% of tumors in the appendicular skeleton,8,22 
especially long bones—most often the distal femur or 

Fig. 4. A: Low-power photomicrograph showing the wall of the cavi-
tated lesion lined by tumor tissue containing multinucleated giant cells 
(arrow) and surrounded by reactive new bone (in the upper left corner), 
mimicking an ABC. B: High-power photomicrograph showing the 
solid areas within the septa containing highly pleomorphic malignant 
cells with atypical mitoses (arrow) and multinucleation. C: Photomi-
crograph showing foci of osteoid formation within the tumor. H & E, 
original magnification × 50 (A), × 400 (B), and × 200 (C).
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proximal tibia. Telangiectatic osteosarcoma of the spine 
accounts for 2% of all primary vertebral osteosarcomas.9

Clinical Features

In a large series of 124 patients with TOS, 60% were 
male and the most frequently affected age group was 11–16 
years.8 In another series of 24 patients with TOS, 67% were 
male and the median age was 15.7 years.20 Our patient was 
male and was 15 years of age. Aneurysmal bone cysts af-
fecting the spine also occur in the same age group, with a 
slight female preponderance.6

The most common symptom in a child harboring a 
bony lesion of the cervical spine is neck pain. Additional 
symptoms include impaired range of motion in the neck, 
head tilt, tightness and weakness of the limbs, paresthesias, 
numbness, and urinary difficulty, depending on the extent 
of cord involvement and duration of symptoms.5 Quite of-
ten the symptom gets noticed or is given importance after 
trivial trauma. Our patient presented with neck pain and 
head tilt without any clinical features of spinal cord com-
pression.

Radiology and Histopathology
The differential diagnosis for a lytic expansile lesion 

(as seen in our case) on a cervical spine radiograph and 
CT in this age group includes ABC, GCT, eosinophilic 
granuloma, osteoblastoma, fibrous dysplasia, and osteo-
sarcoma.10 The conclusive diagnosis of TOS is based on 
radiological and pathological criteria, as defined in the 
World Health Organization classification.20 These criter ia 
are sum mar ized by Weiss et al.20 as follows: “1) predomi-
nant ly lytic bone mass with minimal sclerosis on ra-
diographs, 2) grossly cystic medullary mass with no or 
minimal solid or sclerotic component, and 3) histological 
features consisting of bone-forming tumor with notable 
blood-filled spaces separated by septae lined by and/or 
containing malignant tumor cells with prominent nuclear 
atypia and limited osteoid deposition.”

In the largest published series,8 the diagnosis of TOS 
required the presence of a predominantly lytic (more than 
90%) destructive lesion of bone with only minimal lesional 
sclerosis on radiographs. In the Mayo Clinic series, the 
presence of sclerosis was grounds for elimination of this 
diagnosis.11 The presence of nodular septal thickening, os-
teoid matrix mineralization, and cortical destruction and 
infiltrative margins on CT imaging can aid in distinguish-
ing TOS from ABC.22 Giant-cell tumor is another hemor-
rhagic tumor with an expansile lytic radiographic appear-
ance that can be confused with TOS. It most often affects 
the sacrum.16 Giant-cell tumor is known to be a more solid 
mass with intermediate signal intensity similar to that of 
muscle on T1-weighted MR images and low to intermedi-
ate signal intensity on T2-weighted MR images.22 Hemor-
rhage and fluid levels are frequently identified in MR im-
aging studies.13 The finding of fluid levels is a nonspecific 
one, reported in other tumors, including TOS and ABC.19 
Our patient had predominantly expansile and lytic lesions 
affecting the C-5 vertebral anterior and posterior elements 
with minimal sclerosis on CT and multiple fluid levels on 
MR imaging (Figs. 1 and 2). Preoperatively, ABC or GCT 
was suspected, rather than TOS.

When viewed under low-power magnification, TOS 
can be mistaken for an ABC (Fig. 4A).1 These 2 types of 
lesions contain strikingly similar histological features, as 
described above, and the key to distinguishing TOS from 
an ABC is in demonstrating malignant cells with osteoid 
deposition. The histopathological specimen obtained from 
our patient in the first surgery (corpectomy) did not reveal 
any malignant cells and hence a diagnosis of ABC was 
provided. This was revised after tumor from the posterior 
elements revealed bizarre, giant tumor cells with osteoid 
formation. Review of the previous (corpectomy specimen) 
slides showed no evidence of malignancy.

The addition of immunohistochemical analysis does 
not aid in the diagnosis of TOS or ABC, nor does it help 
differentiate between these 2 entities. Molecular tests for 
ABC and TOS are not routinely done and neither of these 
2 entities is associated with any disease-specific chromo-
somal abnormality.4 

The transformation of an ABC into TOS as well as 
other subtypes of osteosarcoma has been previously re-
ported.2 Whether the two entities can coexist is debatable.  
This emphasizes the need for sending an adequate tissue 

Fig. 5. One-year postoperative follow-up. Cervical spine anteropos-
terior and lateral radiographs (A and B) and sagittal (C) and axial (D 
and E) CT images showing improvement in the spine alignment and 
widening of the bony canal. There is minimal residual disease in the 
right C-5 lateral mass. The graft has fused anteriorly and the posterior 
positioned implant and bone graft can be seen.



J Neurosurg: Spine / Volume 16 / April 2012

Primary telangiectatic osteosarcoma of the cervical spine

377

sample for histopathological examination as well as the 
need for careful review of slides in these cases. If we had 
based our treatment on the first biopsy report of ABC from 
the corpectomy sample, our patient would not have been 
treated aggressively with adjuvant therapy and may have 
had a less favorable outcome.

Treatment
Treatment for TOS includes a combination of aggres-

sive surgery with good margins, radiotherapy, and multi-
modality chemotherapy.15,21 For TOS in the appendicular 
skeleton, estimates of 5-year event-free survival (58.3% ± 
11.9%) and overall survival (66.8% ± 11.6%) were similar 
to those for patients with other osteosarcoma subtypes.20 
Weiss et al.20 recommend that patients with TOS should be 
treated with conventional osteosarcoma protocols, as the 
outcomes are similar if not better than with other osteosar-
coma subtypes. They found the absence of local progres-
sion on chemotherapy, and the use of 3 or more chemo-
therapeutic agents to be important factors that predicted a 
better outcome.20

There have been very few case reports discussing the 
management of spinal TOS, and the outcome has gener-
ally been dismal.1,12 The anatomical peculiarity of the 
spine makes it difficult to achieve an oncological resec-
tion. Murakami et al.12 described 2 patients with TOS of 
the thoracic spine and total paraplegia who underwent a 
total spondylectomy with complete resection of the spinal 
cord (and preoperative chemotherapy in 1 case). Both pa-
tients died within 6 months. Amritanand’s group1 reported 
on a patient who underwent a laminectomy and curettage 
for an extensive thoracic TOS. The patient did not undergo 
adjuvant radiation and chemotherapy as advised and died 
within 1 year of surgery. Nishida et al.14 and Simon and Ir-
win18 have reported 4- and 5 year-survival of patients with 
thoracic and sacral TOSs, respectively, after partial exci-
sion followed by adjuvant chemotherapy and radiotherapy.

Preoperative embolization of vertebral tumors is 
known to be a useful adjunct to surgery, facilitating resec-
tion by minimizing blood loss, improving visualization, 
and reducing surgical time.5 Our patient underwent glue 
embolization followed by subtotal resection with cervical 
stabilization. Postoperatively he was treated with adjuvant 
radiation and multimodality chemotherapy with 4 drugs. 
At 1-year follow-up, there was significant reduction in the 
residual disease (Fig. 5); the patient had no neurological 
deficits and had resumed a normal lifestyle. Long-term 
follow-up will indicate if this treatment protocol was ap-
propriate.

Conclusions
Telangiectatic osteosarcoma is a rare yet distinct sub-

type of osteosarcoma with few reports of cases involving 
the spine. To our knowledge, this is the first mention of this 
entity in the cervical spine. Misdiagnosis of the tumor as 
an ABC is quite likely due to the radiological and patho-
logical similarities of the 2 lesion types. Early diagnosis 
with adequate surgical excision and adjuvant radiation and 
chemotherapy provides good short-term outcome. There is 
a need for long-term follow-up data.

Disclosure

The authors report no conflict of interest concerning the mate-
rials or methods used in this study or the findings specified in this 
paper.

Author contributions to the study and manuscript preparation 
include the following. Conception and design: Joseph. Acquisition 
of data: Joseph, Turel, Singh, Moses. Analysis and interpretation of 
data: Joseph, Turel, Singh, Moses. Drafting the article: Turel, Singh, 
Moses. Critically revising the article: all authors. Reviewed submit-
ted version of manuscript: all authors. Approved the final version of 
the manuscript on behalf of all authors: Joseph. Study supervision: 
Joseph.

Acknowledgment

The authors acknowledge Dr. Noel Walter for reporting and 
reviewing the histopathological findings.

References

 1. Amritanand R, Venkatesh K, Cherian R, Shah A, Sundararaj 
GD: Telangiectatic osteosarcoma of the spine: a case report. 
Eur Spine J 17 (Suppl 2):S342–S346, 2008

 2. Brindley GW, Greene JF Jr, Frankel LS: Case reports: malig-
nant transformation of aneurysmal bone cysts. Clin Orthop 
Relat Res 438:282–287, 2005

 3. Discepola F, Powell TI, Nahal A: Telangiectatic osteosarcoma: 
radiologic and pathologic findings. Radiographics 29:380– 
383, 2009

 4. Dorfman HD, Czerniak B, Kotz R, Vanel D, Park YK, Unni 
KK: WHO classification of bone tumours, in Fletcher CDM, 
Unni KK, Mertens F (eds): Pathology  and Genetics  of Tu-
mours of Soft Tissue and Bone. Lyon: IARC Press, 2002, pp 
225–368

 5. Fenoy AJ, Greenlee JD, Menezes AH, Donovan KA, Sato Y, 
Hitchon PW, et al: Primary bone tumors of the spine in chil-
dren. J Neurosurg 105 (4 Suppl):252–260, 2006

 6. Hay MC, Paterson D, Taylor TK: Aneurysmal bone cysts of 
the spine. J Bone Joint Surg Br 60-B:406–411, 1978

 7. Hsu CC, Wang JW, Huang CH, Chen WJ: Osteosarcoma at the 
site of a previously treated aneurysmal bone cyst. A case report. 
J Bone Joint Surg Am 87:395–398, 2005

 8. Huvos AG, Rosen G, Bretsky SS, Butler A: Telangiectatic os-
teogenic sarcoma: a clinicopathologic study of 124 patients. 
Cancer 49:1679–1689, 1982

 9. Ilaslan H, Sundaram M, Unni KK, Shives TC: Primary verte-
bral osteosarcoma: imaging findings. Radiology 230:697–702, 
2004

10. Kumar R, Guinto FC Jr, Madewell JE, David R, Shirkhoda 
A: Expansile bone lesions of the vertebra. Radiographics 
8:749–769, 1988

11. Mervak TR, Unni KK, Pritchard DJ, McLeod RA: Telangi-
ectatic osteosarcoma. Clin Orthop Relat Res (270):135–139, 
1991

12. Murakami H, Tomita K, Kawahara N, Oda M, Yahata T, Yama-
guchi T: Complete segmental resection of the spine, including 
the spinal cord, for telangiectatic osteosarcoma: a report of 2 
cases. Spine (Phila Pa 1976) 31:E117–E122, 2006

13. Murphey MD, wan Jaovisidha S, Temple HT, Gannon FH, 
Jelinek JS, Malawer MM: Telangiectatic osteosarcoma: radio-
logic-pathologic comparison. Radiology 229:545–553, 2003

14. Nishida J, Abe M, Shiraishi H, Shimamura T, Tamura G, Satoh 
T, et al: Familial occurrence of telangiectatic osteosarcoma: 
cousin cases. J Pediatr Orthop 14:119–122, 1994

15. Patibandla MR, Uppin SG, Thotakura AK, Panigrahi MK, 
Challa S: Primary telangiectatic osteosarcoma of occipital 



M. K. Turel et al.

378                                                                                                                      J Neurosurg: Spine / Volume 16 / April 2012

bone: a case report and review of literature. Neurol  India 
59:117–119, 2011

16. Rodallec MH, Feydy A, Larousserie F, Anract P, Campagna R, 
Babinet A, et al: Diagnostic imaging of solitary tumors of the 
spine: what to do and say. Radiographics 28:1019–1041, 2008

17. Saito T, Oda Y, Kawaguchi K, Tanaka K, Matsuda S, Saka-
moto A, et al: Five-year evolution of a telangiectatic osteosar-
coma initially managed as an aneurysmal bone cyst. Skeletal 
Radiol 34:290–294, 2005

18. Simon RG, Irwin RB: An unusual presentation of telangiec-
tatic osteosarcoma. Am J Orthop 25:375–379, 1996

19. Tsai JC, Dalinka MK, Fallon MD, Zlatkin MB, Kressel HY: 
Fluid-fluid level: a nonspecific finding in tumors of bone and 
soft tissue. Radiology 175:779–782, 1990

20. Weiss A, Khoury JD, Hoffer FA, Wu J, Billups CA, Heck RK, 
et al: Telangiectatic osteosarcoma: the St. Jude Children’s Re-
search Hospital’s experience. Cancer 109:1627–1637, 2007

21. Whitehead RE, Melhem ER, Kasznica J, Eustace S: Telangi-
ectatic osteosarcoma of the skull base. AJNR Am J Neuro-
radiol 19:754–757, 1998

22. Yarmish G, Klein MJ, Landa J, Lefkowitz RA, Hwang S: Im-
aging characteristics of primary osteosarcoma: nonconven-
tional subtypes. Radiographics 30:1653–1672, 2010

Manuscript submitted July 5, 2011.
Accepted December 5, 2011.
Please include this information when citing this paper: published 

online January 6, 2012; DOI: 10.3171/2011.12.SPINE111037.
Address correspondence to: Vivek Joseph, M.Ch., Department of 

Neurological Sciences, Christian Medical College, Vellore 632 004, 
Tamil Nadu, India. email: vivek.joseph@cmcvellore.ac.in.


