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The Radiation Oncology Review Series 
highlights topical issues important to the 
treatment of CNS tumors with radiation. The 
cover illustrates the increasing technical ability 
to generate focused radiation for radiosurgical 
treatment of select sites in the brain and spine 

for benign and malignant tumors/processes. Various aspects of brain and 
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radiation with the immune system during brain tumor treatment. Image: 
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Current Predictive Indices and Nomograms To Enable Personalization of Radiation Therapy for 
Patients With Secondary Malignant Neoplasms of the Central Nervous System: A Review
Lucas Gilbride, Malika Siker, Joseph Bovi, Elizabeth Gore, Christopher Schultz, William A. Hall

The proper treatment of brain metastases continues to be a challenge for oncologists given the variability of prognoses and 
variety of treatment options available. There have been efforts since the 1990s to develop prognostic indices and nomograms 
to help clinicians determine the best approach for individuals with secondary malignant neoplasms of the central nervous 
system. A literature search was performed to identify prognostic tools published between January 1995 and January 2017. 
While there have been several reported indices, many are limited by the number of patients analyzed or lack of 
generalizability. The most robust prognostic tools available are the Disease Specific Graded Prognostic Assessment and the 
Barnholtz-Sloan nomogram, both of which have online tools available to help clinicians. While these tools are helpful in 
stratifying outcomes, they are limited by their retrospective nature and likely underestimate survival in the modern era, 
where there is a rapidly growing arsenal of systemic agents available.
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Neurosurgical Randomized Controlled Trials—Distance Travelled
Tej D. Azad, Anand Veeravagu, Vaishali Mittal, Rogelio Esparza, Eli Johnson, John P. A. loannidis, 
Gerald A. Grant

BACKGROUND: The evidence base for many neurosurgical procedures has been limited. We performed a comprehensive 
and systematic analysis of study design, quality of reporting, and trial results of neurosurgical randomized controlled trials 
(RCTs).
OBJECTIVE: To systematically assess the design and quality characteristics of neurosurgical RCTs.
METHODS: From January 1961 to June 2016, RCTs with >5 patients assessing any 1 neurosurgical procedure against 
another procedure, nonsurgical treatment, or no treatment were retrieved from MEDLINE, Scopus, and Cochrane Library. 
RESULTS: The median sample size in the 401 eligible RCTs was 73 patients with a mean patient age of 49.6. Only 111 
trials described allocation concealment, 140 provided power calculations, and 117 were adequately powered. Significant 
efficacy or trend for efficacy was claimed in 226 reports, no difference between the procedures was found in 166 trials, and 
significant harm was reported in 9 trials. Trials with a larger sample size were more likely to report randomization mode, 
specify allocation concealment, and power calculations. Government funding was associated with better specification of 
power calculations and of allocation concealment, while industry funding was associated with reporting significant efficacy. 
Reporting of funding, specification of randomization mode and primary outcomes, and mention of power calculations 
improved significantly over time.
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CONCLUSION: Several aspects of the design and reporting of RCTs on neurosurgical procedures have improved over time. 
Better powered and accurately reported trials are needed in neurosurgery to deliver evidence-based care and achieve optimal 
outcomes.
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Big Data Research in Neurosurgery: A Critical Look at this Popular New Study Design
Chesney S. Oravec, Mustafa Motiwala, Kevin Reed, Douglas Kondziolka, Fred G. Barker, II,
L. Madison Michael, II, Paul Klimo, Jr

The use of “big data” in neurosurgical research has become increasingly popular. However, using this type of data comes with 
limitations. This study aimed to shed light on this new approach to clinical research. We compiled a list of commonly used 
databases that were not specifically created to study neurosurgical procedures, conditions, or diseases. Three North American 
journals were manually searched for articles published since 2000 utilizing these and other non-neurosurgery-specific 
databases. A number of data points per article were collected, tallied, and analyzed.

A total of 324 articles were identified with an exponential increase since 2001. The Journal of Neurosurgery Publishing 
Group published the greatest total number. The National Inpatient Sample was the most commonly used database. The 
average study size was 114 841 subjects. The most prevalent topics were vascular and neuro-oncology. When categorizing 
study objective (recognizing that many papers reported more than 1 type of study objective), Outcomes was the most 
common. The top 10 institutions by primary or senior author accounted for 45%-50% of all publications. Harvard Medical 
School was the top institution, using this research technique with 39 representations.

The increasing use of data from non-neurosurgery-specific databases presents a unique challenge to the interpretation and 
application of the study conclusions. These limitations must be more strongly considered in designing and interpreting these 
studies.
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