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Neurosurgical Randomized Controlled Trial

A randomized controlled trial (RCT) remains the pinnacle of clinical research design. However, RCTs in
neurosurgery, especially those comparing surgery to non-operative treatment, are rare and their
relevance and applicability have been questioned.

A study evaluated the sensitivity and specificity of different search strategies applied to commonly
used databases to identify RCTs in neurosurgery. The total number of RCTs in neurosurgery published
between 1960 and 2013 was determined through a detailed search involving open keyword searches
in PubMed, Cochrane Library and Center for Reviews and Dissemination (CRD) databases, a PubMed
search based on clinical entity-related keywords and hand-searches on the reference list of identified
articles. The sensitivity and specificity were calculated for the open keyword searches on PubMed, the
Cochrane Library and the CRD database and for the Cochrane's HSSS, based on the total number of
the identified RCTs. Compared to the total of 1102 RCTs identified, PubMed open search yielded 4660
articles, among which 365 were RCTs (sensitivity: 33.1%; specificity: 7.8%). Cochrane open search
yielded 621 among which 36 were RCTs (sensitivity: 3.2%; specificity: 5.8%) and CRD open search
returned 78 articles, among which 4 were RCTs (sensitivity: 0.4% sensitivity; specificity: 5.1%). The
Cochrane HSSS retrieved 10702 results, among which 340 were RCTs (sensitivity: 30.9%; specificity:
3.2%). Most RCTs in neurosurgery cannot be identified by commonly used search strategies, which
emphasizes the need to improve their indexing 1).

From 2000 to 2017, PubMed and Embase databases and four trial registries were searched. RCTs
were evaluated for study design, funding, adjustments to reported outcome measures, accrual of
patients, and academic impact.

Eighty-two neurosurgical RCTs were identified, 40 in spine disorders, 19 neurovascular and
neurotrauma, 11 functional neurosurgery, ten peripheral nerve, and two pituitary surgery. Eighty-four
RCTs were registered, of which some are ongoing. Trial registration rate differed per subspecialty.
Funding was mostly from non-industry institutions (58.5%), but 25.6% of RCTs did not report funding
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sources. 36.4% of RCTs did not report a difference between surgical and non-operative treatment,
3.7% favored non-operative management. Primary and secondary outcome measures were changed
in 13.2% and 34.2% of RCTs respectively and varied by subspecialty. 41.9% of RCTs subtracted
≥ 10% of the anticipated accrual and 12.9% of RCTs added ≥ 10%. 7.3% of registered RCTs were
terminated, mostly due to too slow recruitment. Subspecialty, registration, funding, masking,
population size, and changing outcome measures were not significantly associated with a reported
benefit of surgery. High Jadad scores (≥ 4) were negatively associated with a demonstration of
surgical benefit (P < 0.05).

Neurosurgical RCTs comparing surgical to non-operative treatment often find a benefit for surgical
treatment. Changes to outcome measurements and anticipated accrual are common and funding
sources are not always reported 2).

From January 1961 to June 2016, Randomized Controlled Trials (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.

The median sample size in the 401 eligible RCTs was 73 patients with a mean patient age of 49.6.
Only 111 trials (27.1%) described allocation concealment, 140 (34.6%) provided power calculations,
and 117 (28.9%) were adequately powered. Significant efficacy or trend for efficacy was claimed in
226 reports (56.4%), no difference between the procedures was found in 166 trials (41.4%), and
significant harm was reported in 9 trials (2.2%). Trials with a larger sample size were more likely to
report randomization mode, specify allocation concealment, and power calculations (all P < .001).
Government funding was associated with better specification of power calculations (P = .008) and of
allocation concealment (P = .026), while industry funding was associated with reporting significant
efficacy (P = .02). Reporting of funding, specification of randomization mode and primary outcomes,
and mention of power calculations improved significantly (all, P < .05) over time.

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 3).
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