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Orthopaedic clinical trials are 
“challenged,” according to Mohit 
Bhandari, MD, one of the organiz-
ers of the Orthopaedic Research 
Society’s (ORS) Clinical Research 
Forum. The challenges, as outlined 
during the forum, include both de-
sign and participation issues.

Despite the fact that ortho-
paedics is a device-driven medi-
cal specialty, only 84 of 1,000 
industry-sponsored medical device 
trials registered in clinicaltrials.gov 
between October 2005 and June 
2009 were orthopaedic trials. Most 
orthopaedic devices are approved 
through the 510(k) process, which 
enables approval of a device found 
to be equivalent to a previously ap-
proved device without the need for 
clinical trials. 

Orthopaedic clinical studies 
get ‘C+’
Although randomized controlled 
trials (RCTs) are conducted in 
orthopaedics, their quantity and 
quality are lacking, according to 
Dr. Bhandari. “Many ‘C+’ RCT 
studies are being published, fueling 
a relative explosion of meta- 
analyses (Fig. 1),” he said.

“Because the quality of the ini-
tial trials is problematic, the results 
from a pooled analysis—even a 
meta-analysis with a thousand pa-
tients—will not provide a definitive 
answer,” he continued. 

Clinical trials in orthopaedics 
face numerous pitfalls. For exam-
ple, in a surgical trial, patients are 
randomized to receive treatment A 
or treatment B. This design, how-
ever, is based on several assump-
tions—about the surgeons’ skills, 

the patients’ willingness to accept 
the assigned treatment, and the 
number of participants needed to 
ensure valid data. 

“We have to assume that partici-
pating surgeons can perform treat-
ment A or treatment B with equal 
efficiency, ability, and expertise—
and this is a fundamental challenge 
of surgical trials,” explained  
Dr. Bhandari.

To demonstrate how this dif-
ferential expertise may influence 
an outcome, Dr. Bhandari reviewed 

a multicenter hip fracture trial 
conducted in the United Kingdom. 
The trial weighed hip replacement 
against surgical fixation in treating 
displaced intracapsular hip frac-
tures in otherwise healthy individu-
als age 60 or older. 

“The consultant-surgeons were 
twice as likely to perform the op-
eration when the patient was ran-
domized to hip replacement,” he 
explained. “But when the patient 
was randomized to fixation, the 
procedure was typically left to the 
junior-most staff.” 

The results found a clear advan-
tage for arthroplasty compared to 
fixation, resulting in policy changes 
in the United Kingdom. “More 
importantly, it had major effects on 
clinical practice,” Dr. Bhandari said. 

Critical elements for  
successful RCTs
Blinding and power are two other 
critical elements, according to  
Dr. Bhandari. An investigator 
should not be able to determine 
the treatment allocated for the next 

patient in the trial. “Concealment 
is a very simple and fundamental 
concept but may be more misun-
derstood than any other concept in 
orthopaedic trials,” he explained. 

Instead of using envelopes that 
can be “bright-lighted” to show the 
next treatment allocation, remote 
telephone- or Internet-based sys-
tems for randomization should be 
used to ensure concealment.

When blinding is not used, the 
estimates of benefits tend to be in-
flated. Although surgeons can’t be 
blinded in orthopaedic clinical tri-
als, others can and should be. “In 
examining 72 RCTs reported on 
in The Journal of Bone and Joint 
Surgery from 1988 through 2000, 
we found that at least two thirds of 
the surgical trials did not blind out-
come assessors, patients, or data 
analysts,” said Dr. Bhandari. 

“The size of the trial is always 
the elephant in the room. How 
many patients do we have to re-
cruit for the data to be valid?” he 
continued. Although a power of 
0.80 is often used, he suggested 
the power should be set to 0.90 or 
higher to ensure that a difference is 
found if one exists.

If a study is not appropriately 
powered, a false negative finding 
is possible. A trial with too small a 
sample size may not detect a differ-
ence when one is present. “We may 
inadvertently disregard important 
therapies,” he said.

Studies with small sample sizes 
do “a great deal of data dredging 
and subgroup analyses; as a result, 
they sometimes get a positive find-
ing, but this could be a false posi-
tive,” explained Dr. Bhandari.

“In the United States, and at 
times in the world, we are making 
clinical decisions based on stud-
ies with an average sample size of 
fewer than 100 patients,” he said.

Preferences complicate RCTs
Even when enough patients are 
recruited for a clinical study, addi-
tional challenges remain—particu-
larly in large pediatric trials. 
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ORS Clinical Research Forum tackles methodologic issues in RCTs 

Forum tackles issues with 
orthopaedic trials 
The ORS “Clinical Research Forum:  Learning from the Past, Look-
ing to the Future” was held on Jan. 15, 2011, at the ORS Annual 
Meeting in Long Beach, Calif. The forum was organized by  
Theodore Miclau, MD; Kristy L. Weber, MD; George F. Muschler, 
MD; and Mohit Bhandari, MD.  
 The day-long seminar was divided into the following four ses-
sions: “Setting the Stage,” “Lessons Learned,” “Methodological Issues 
in Clinical Trials,” and “Advanced Concepts in Clinical Trials.” 

Fig. 1 Graph showing the number and mean quality score of published  
meta-analyses over time. A dramatic increase occurred in the number of  
meta-analyses published from 1999 to 2005, but this remained approximate-
ly the same from 2005 to 2008. The mean quality scores for meta-analyses 
did not change significantly over time (p = 0.067). The data for quality 
scores are given as the mean and standard error of the mean.
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