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A Novel Scientific Model for Rare and Often
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Introduction The treatment of rare neoplastic conditions is challenging, especially
because studies providing high levels of evidence are often lacking. Such is the case
with primary tumors of the spine (PTS), which have a low incidence, are pathologically
heterogeneous, and have diverse treatment approaches.1 Despite these difficulties,
appropriate evidence-based care of these complex patients is imperative. Failure to follow
validated oncologic principles may lead to unnecessary mortality and profound morbidity.
Objective With the aim of offering patients the most appropriate treatment based on the
best available evidence, a novel scientific model was developed and employed. This article

© 2013 Georg Thieme Verlag KG DOI http://dx.doi.org/
Stuttgart - New York 10.1055/5-0033-1357365.
ISSN 1663-7976.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.


mailto:charles.fisher@vch.ca
http://dx.doi.org/10.1055/s-0033-1357365
http://dx.doi.org/10.1055/s-0033-1357365

Novel Scientific Model for Rare and Often Neglected Neoplastic Conditions Fisher et al. 161

outlines this model, which has not only provided significant evidence guiding treatment of this
rare condition, but we believe is readily transferrable to other similarly rare conditions.
Methods A four-stage approach was employed. (1) Planning: Data from large volume
centers were reviewed together with results from a feasibility questionnaire to provide
insight into epidemiology, patient volumes, tumor pathology, treatment modalities,
and outcomes. (2) Recruitment: Centers with sufficient volume and valid data were
enrolled and provided with the necessary infrastructure. This included study coordina-
tors and a secure, Web-based database (REDCap, Vanderbilt University, Nashville,
Tennessee, United States) to capture international data from six modules comprising:
demographic, clinical, diagnostic, therapeutic, local recurrence, perioperative morbidi-
ty fields, and a cross-sectional survey to update survival information. The AOSpine
Knowledge Forum Tumor designed these modules and provided funding. Each center
received institutional ethics approval. (3) Retrospective stage: Prospectively collected
data from all recruited centers were reviewed and analyzed retrospectively. (4)
Prospective stage: Following interim analysis, prospective data collection has been
implemented. In addition, a PTS bio-bank network has been created to link clinical data
with tumor pathology and molecular analysis.

Results It took 18 months to implement stages 1 to 3 of this model and stage 4 is
ongoing. A total of 1,495 tumor cases were captured and diagnosed as one of the 18
primary spine tumor subtypes listed (~Fig. 1). The most prevalent diagnosis was
chordoma (n = 344, 23%). There were 674 females and 821 males with a mean age
of 43 + 19 years at the time of surgery. Surgical treatment was performed between
1981 and 2012. The survival at 5 and 10 years postsurgery was 71.9 and 53.3%,
respectively, with a median survival of 13 years postsurgery (~Fig. 2).

Conclusions To date, this is the largest international collection of PTS. This novel
scientific model has not only aggregated a large amount of PTS data, but has also
established an international collaborative network of spine oncology centers. The access
to large volumes of clinical and bio-bank data will generate further research to guide and
enhance the clinical management of PTS. This novel scientific model could be of similar
tremendous value if applied to other rare neoplastic conditions.

Chordoma I 344
Schwannoma I 170
Chondrosarcoma NS 144
Osteoblastoma N 102
Giant cell tumor N 100
Osteoid osteoma NN 34
Hemangioma | 68
Ewing's sarcoma | 67
Osteosarcoma I 62
Aneurysmal bone cyst I 54
Osteochondroma M 27
MPNST I 31
Langerhans cell histiocytosis I 5
GVNR |1
Other benign bone tumor I 38
Other benign soft tissue tumor NG 74
Other malignant bone tumor I 60
Other malignant soft tissue tumor I 64
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Fig. 1 The diagnosis of 1,495 tumors of the spine cases captured within the AOSpine Knowledge Forum Tumor data set.
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Fig. 2 Survival following surgery.
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