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We thank Drs. Ghosh, Tiwari, Garg, Khera, and Elhence for
their interest in our recent manuscript titled “Exophytic

Lumbar Vertebral Body Mass in an Adult with Back Pain.” We
appreciate their valuable insight on this subject and thank them
for sharing a case of a spinal chordoma that exemplifies many of
the imaging characteristics we described.

First, we agree that the intervertebral disk may be invaded by
chordomas; Firooznia et al1 described occasional disk involve-
ment, and other previously published case reports2,3 have simi-
larly shown disk invasion. Although chordomas classically spare
the intervertebral disks, all types of pathologies can have atypical
findings. Disk involvement should therefore not dissuade radiol-
ogists from raising the possibility of a chordoma.

Next, we believe that it is an oversimplification to state that bi-
opsy of suspected chordomas is not encouraged. True, chordo-
mas are prone to dissemination along a biopsy tract. However, in
the setting of an uncertain diagnosis, tissue is often still needed
for pathologic confirmation of imaging findings, particularly
given the complexity and morbidity of potential surgeries such as
sacrectomy. In such cases, a biopsy may still be performed as long
as the percutaneous biopsy tract is known so that it can be
resected at the time of surgery.

Finally, Ghosh et al are correct in saying that atypical hemangi-
omas can share imaging features with more sinister skeletal lesions,
such as metastases, multiple myeloma, and chordomas.4 To our
knowledge, however, time-resolved imaging of contrast kinetics
(TRICKS) has not been shown to confidently distinguish between
hemangiomas and chordomas. TRICKS is a recently introduced
MR technique that allows for dynamic MR imaging during the ar-
terial, capillary, and venous phases.5 Dynamic enhancement curves
have been offered as a method to distinguish atypical hemangi-
omas (typically with minimal and delayed enhancement) fromme-
tastases (often demonstrating a sharp rise in enhancement with a
high peak followed by quick washout).6 However, literature on this

subject remains extremely sparse. Even the Hurley et al7 article
referenced by the authors does not mention marked early arterial
enhancement or specific prominence of the feeding vessels in he-
mangiomas. Instead, much of our current understanding of the
contrast dynamics of vertebral hemangiomas comes from angiog-
raphy. On DSA, hemangiomas have been described as having a
diffuse blush of enhancement that persists into the capillary
phase.1 However, their appearance is not specific and can vary
based on the aggressiveness of the lesions. For now, we believe
that more evidence is needed before dynamic MR can be labeled
a useful tool for differentiating aggressive hemangiomas from
chordomas.

REFERENCES
1. Firooznia H, Pinto RS, Lin JP, et al. Chordoma: radiologic evaluation

of 20 cases. AJR Am J Roentgenol 1976;127:797–805 CrossRef Medline
2. Kivrak AS, Koc O, Emlik D, et al. Differential diagnosis of dumbbell

lesions associated with spinal neural foraminal widening: imaging
features. Eur J Radiol 2009;71:29–41 CrossRef Medline

3. Breen N, Eames N. Chordoma of the lumbar spine—a potential di-
agnosis not to be forgotten. J Surg Case Rep 2012;2012:4 CrossRef
Medline

4. Gaudino S, Martucci M, Colantonio R, et al. A systematic approach
to vertebral hemangioma. Skeletal Radiol 2015;44:25–36 CrossRef
Medline

5. Romano A, Tavanti F, Rossi Espagnet MC, et al. The role of time-
resolved imaging of contrast kinetics (TRICKS) magnetic reso-
nance angiography (MRA) in the evaluation of head–neck vascu-
lar anomalies: a preliminary experience. Dentomaxillofac Radiol
2015;44:20140302 CrossRef Medline

6. Morales KA, Arevalo-Perez J, Peck KK, et al. Differentiating atypical
hemangiomas and metastatic vertebral lesions: the role of T1-
weighted dynamic contrast-enhanced MRI. AJNR Am J Neuroradiol
2018;39:968–73 CrossRef Medline

7. Hurley MC, Gross BA, Surdell D, et al. Preoperative Onyx emboliza-
tion of aggressive vertebral hemangiomas. AJNR Am J Neuroradiol
2008;29:1095–97 CrossRef Medline

J.C. Benson
J.M. Morris
Mayo Clinic

Department of Neuroradiology
Rochester, Minnesota

http://dx.doi.org/10.3174/ajnr.A6963

AJNR Am J Neuroradiol �:� � 2021 www.ajnr.org 1

 Published January 7, 2021 as 10.3174/ajnr.A6963

 Copyright 2021 by American Society of Neuroradiology.

http://dx.doi.org/10.2214/ajr.127.5.797
https://www.ncbi.nlm.nih.gov/pubmed/973667
http://dx.doi.org/10.1016/j.ejrad.2008.03.020
https://www.ncbi.nlm.nih.gov/pubmed/18485652
http://dx.doi.org/10.1093/jscr/2012.5.4
https://www.ncbi.nlm.nih.gov/pubmed/24960132
http://dx.doi.org/10.1007/s00256-014-2035-y
https://www.ncbi.nlm.nih.gov/pubmed/25348558
http://dx.doi.org/10.1259/dmfr.20140302
https://www.ncbi.nlm.nih.gov/pubmed/25410709
http://dx.doi.org/10.3174/ajnr.A5630
https://www.ncbi.nlm.nih.gov/pubmed/29650780
http://dx.doi.org/10.3174/ajnr.A1010
https://www.ncbi.nlm.nih.gov/pubmed/18372419
https://orcid.org/0000-0002-4038-5422
https://orcid.org/0000-0001-5035-3910
http://dx.doi.org/10.3174/ajnr.A6963

	References

