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Although the quality of orthopae-
dic clinical research continues to 
improve, most studies still lack 
the appropriate level of evidence 
needed to address the growing 
musculoskeletal burden in the 
United States.  

More than 35 million Americans 
report some type of musculoskel-
etal disorder, reported Theodore 
Miclau, MD at the Orthopaedic 
Research Society (ORS) sponsored 
Clinical Research Forum. Ortho-
paedic procedures, such as hip and 
knee replacements, enable many to 
continue their level of activity and 
quality of life.  

“The overall challenge is how to 
deal with the increasing cost of mus-
culoskeletal care, which is becoming 
a larger percentage of the gross do-
mestic product,” said Dr. Miclau.

“The pressure on orthopaedists 
is going to continue to increase as 
we perform more high-cost pro-
cedures—especially in the areas of 
hip, knee, and spine,” said Kristy L. 
Weber, MD. Orthopaedic surgeons 
will need to justify these costs with 
evidence-based medicine (EBM), 
according to Dr. Weber.

Why EBM?
For three decades, major advances 
in orthopaedics were made based 
on evidence from case series, ac-
cording to James G. Wright, MD. 
These included total hip replace-
ment pioneered by Sir John Charn-
ley in the 1960s, internal fixation 
and instrumentation for the spine 
in the latter 1950s, and treatment 
of club foot pioneered by Ignacio 
V. Ponseti, MD, in the late 1940s. 

“These were the parachutes of 
orthopaedics. Randomized con-
trolled trials (RCT) weren’t needed 
to determine if parachutes were ef-
fective,” Dr. Wright said. “But what 
have the similar major jumps in pa-
tient outcomes been since that time?

  “We have developed new treat-
ments,” he continued. “But we 
have not seen the same paradigm 
shift in patient outcomes as we did 
in those earlier studies. We need 
alternatives to case series to dem-
onstrate effectiveness.” That alter-
native paradigm is EBM.

The power of evidence 
“Evidence can change practice. 
This is probably the most powerful 
rationale for going in this direc-

tion,” Dr. Weber said. “If we really 
apply the best evidence to a par-
ticular situation, then we can use 
treatments that have been shown 
to be effective in the literature but 
aren’t commonly used.”

An example of a well-designed 
RCT demonstrates the impact of 
EBM. In 2010, The	Journal	of	
Bone	and	Joint	Surgery—Ameri-
can	(JBJS–A)	published the results 
of	an RCT comparing surgical 
versus nonsurgical treatment of 
acute Achilles tendon rupture. The 
multicenter Canadian study dem-
onstrated that accelerated rehabili-
tation treatment with early weight 
bearing and range of motion was 
as effective as surgical treatment. 
Outcomes for the patients who 
received the conservative treatment 
were virtually the same as those for 
patients who underwent surgical 
repair. In fact, more complications 
occurred in the surgical group.

Dr. Wright offered an example 
from pediatric oncology that 
showed how evidence-based stud-
ies could dramatically change and 
improve outcomes. Thirty years 
ago, approximately 10 percent of 
children diagnosed with malignan-
cies survived. Because pediatric 
oncologists relied on their personal 
experiences, they did not have any 

objective, systematic approach to 
evaluate the efficacy of one treat-
ment versus another. 

Frustrated with the low rates 
of survivorship, the oncologists 
formed the “Children’s Oncology 
Group” and conducted RCTs. The 
survival of children with malignan-
cies increased from 10 percent to 
70 percent and was attributed al-
most completely to RCTs.  

The current state of  
orthopaedic clinical research
The quality of orthopaedic clinical 
research has improved over the last 
30 years. For example, in JBJS-A, 
the average level of evidence for 
published studies rose from 3.72 in 
1975 to 2.90 in 2005.

Despite this improvement, case 
studies—Level IV evidence—still 
accounted for nearly half (48 per-
cent) of published studies in 2005; 
the percentage of Level IV evidence 
was only slightly less than Levels I, 
II, and III combined (Fig. 1).  

According to Charles M. Turkel-
son, PhD, who heads the AAOS 
research department, the quality 
of orthopaedic literature is com-
promised by Level IV case series 
subject to regression to the mean. 
Regression to the mean can also 

affect controlled studies.
Dr. Turkelson explained the 

impact of regression to the mean 
in this way: “People don’t feel the 
same every day. Sometimes they 
feel better and other times they’re 
worse. They go to the doctor when 
they feel worse. As the natural part 
of this cycle, they will feel better 
even if they don’t receive any treat-
ment. This is known as regression 
to the mean. It’s not surprising that 
most case series find that treatment 
is effective. This is simply part of 
the cycle of their symptoms.”

He cited a study published in 
The	Lancet	on outcomes after ver-
tebroplasty. The authors considered 
this an open-label (nonblinded), 
randomized trial of vertebroplasty 
versus conservative treatment.  

The two groups, however, dif-
fered in 60 percent (3 of 5) of their 
outcomes at baseline.  “This is not 
something that could happen in 
an RCT. The researchers may have 
attempted to randomize but the 
randomization did not succeed,” 
he said.

The results showed greater im-
provement from baseline in the ver-
tebroplasty group versus the con-
trol group. “It is exactly what you 
would expect from regression to the 
mean. At no time did the authors 
test to see whether there was a dif-
ference between the two groups. 
It only tested for differences from 
baseline,” Dr. Turkelson explained.

Even by the author’s own defini-
tion, no clinically important dif-
ferences were found between the 
groups. Although this study is fre-
quently cited as demonstrating the 
effectiveness of vertebroplasty, that 
assessment is inaccurate, according 
to Dr. Turkelson. 

“Considerations about study 
quality are not mere academic ex-
ercises. They have real world con-
sequences. Good quality research 
means good quality care,” he  
concluded.             NOW
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Making the case for Level I evidence
By Annie C. Hayashi

Case series no longer sufficient to push field forward

Editor’s Note: This is the first 
of a three-part series on the 
ORS-sponsored Clinical Re-
search Forum.
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Fig. 1 Over	the	past	30	years,	the	number	of	articles	published	in	The 
Journal of Bone and Joint Surgery–American	supported	by	higher	levels	of	
evidence	has	increased,	but	Level	IV	evidence	still	accounts	for	nearly	half	of	
all	articles	published.	
Adapted	with	permission	from	Hanzlik	S,	Mahabir	RC,	Baynosa	RC,	Khiabani	KT:	Levels	of	evidence	in	
research	published	in	The Journal of Bone and Joint Surgery	(American	Volume)	over	the	last	thirty	years.		
J Bone Joint Surg Am	2009;91:425-428.
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Passive motion pain • • •
Night pain • •
Weight-bearing pain • •
Pain at rest •
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RECOMMEND

•  ALEVE relieved 6 of 6 OA measures vs placebo
•  Ibuprofen relieved only 4 of 6 measures vs placebo: 

no signifi cant effect on night pain and pain at rest
•  Among patients 65 and older, ALEVE relieved 

4 of 6 OA measures vs placebo. Ibuprofen relieved 
only 1 measure vs placebo

•  Only* ALEVE has the 12-hour dosing of 
naproxen sodium 

 In a separate meta-analysis† of clinical trials, no 
signifi cant differences in patient-reported side effects, 
including GI effects, were seen among naproxen/
naproxen sodium, ibuprofen, and placebo2

Use as directed.

ALEVE and ibuprofen were each compared with placebo in a pooled analysis1 

Strong on pain. Long on relief.

   OA=osteoarthritis.
   GI=gastrointestinal.
*Among leading OTC brands.
†Including  ›4000 patients in a subgroup of a ›8000-patient meta-analysis.
    References: 1. Schiff M, Minic M. Comparison of the analgesic effi cacy and safety of nonprescription
doses of naproxen sodium and ibuprofen in the treatment of osteoarthritis of the knee. J Rheumatol.
2004;31(7):1373-1383. 2. DeArmond B, Francisco CA, Lin J-S, et al. Safety profi le of over-the-counter
naproxen sodium. Clin Ther. 1995;17(4):587-601. © 2011 Bayer HealthCare LLC          February 2011         42586B-6535

To order ALEVE samples and learn more about naproxen sodium, 
visit alevepro.com

ALEVE ® relieved 6 of 6 OA measures1
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