Washington University School of Medicine
Digital Commons@Becker

Open Access Publications

1-1-2007

Symposium integrating evidence-based medicine
into clinical practice

Rick W. Wright
Washington University School of Medicine in St. Louis

John E. Kuhn
Vanderbilt University Medical School

Annunziato Amendola
University of Iowa Hospitals and Clinics

Morgan H. Jones
Cleveland Clinic Foundation

Kurt P. Spindler
Vanderbilt University Medical School

Follow this and additional works at: https://digitalcommons.wustl.edu/open_access pubs
b Part of the Medicine and Health Sciences Commons

Recommended Citation

Wright, Rick W,; Kuhn, John E.; Amendola, Annunziato; Jones, Morgan H.; and Spindler, Kurt P., ,"Symposium integrating evidence-
based medicine into clinical practice.” The Journal of Bone and Joint Surgery.,. 199-205. (2007).
https://digitalcommons.wustl.edu/open_access_pubs/1083

This Open Access Publication is brought to you for free and open access by Digital Commons@Becker. It has been accepted for inclusion in Open

Access Publications by an authorized administrator of Digital Commons@Becker. For more information, please contact engeszer@wustl.edu.


https://digitalcommons.wustl.edu?utm_source=digitalcommons.wustl.edu%2Fopen_access_pubs%2F1083&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.wustl.edu/open_access_pubs?utm_source=digitalcommons.wustl.edu%2Fopen_access_pubs%2F1083&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.wustl.edu/open_access_pubs?utm_source=digitalcommons.wustl.edu%2Fopen_access_pubs%2F1083&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/648?utm_source=digitalcommons.wustl.edu%2Fopen_access_pubs%2F1083&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:engeszer@wustl.edu

199

COPYRIGHT © 2007 BY THE JOURNAL OF BONE AND JOINT SURGERY, INCORPORATED

THE

RTHOPAEDIC

FORUM

=\ @ Y 4
A N~

AOlA

THE AMERICAN ORTHOPAEDIC ASSOCIATION

Leadership in Orthopaedics since 1887

Symposium

Integrating Evidence-Based Medicine
into Clinical Practice*

By Rick W. Wright, MD, John E. Kuhn, MD, Annunziato Amendola, MD,

Morgan H. Jones, MD, and Kurt P. Spindler, MD

Evidence-based medicine represents the
combination of the best available clini-
cal research evidence with clinical expe-
rience and expertise and the needs and
expectations of patients. Evidence-
based medicine as a concept has been
available for years, but it has become in-
creasingly important over the last de-
cade. Some evidence has suggested that
it began as early as the ancient Chinese
medicine practices, while other evi-
dence has indicated its origins were in
postrevolutionary France with the sys-
tematic patient observations of Pierre

*Presented at the Annual Meeting of the
American Orthopaedic Association, Hun-
tington Beach, California, June 25, 2005.

Louis'. Gordon Guyatt led a group at
McMaster University in the early 1990s
that introduced many of the current
concepts of evidence-based medicine.
This led to a major increase in interest
in the area. One paper had been pub-
lished in the literature in 1992, but by
1998 over a thousand manuscripts had
been published in the field'.
Evidence-based medicine utilizes
the best available research evidence.
In the hierarchy of medical evidence,
systematic reviews including meta-
analyses represent the highest form of
evidence if inclusion is limited to Level-
I or II studies (Table I). Systematic re-
views of Level-III or IV observational
studies can be performed, but they rep-

resent Level-III or IV evidence. Fre-
quently, in orthopaedics, systematic
reviews or meta-analyses may not be
available and clinicians may need to rely
upon randomized controlled trials, co-
horts, case-control studies, case series,
or, in some areas, expert opinion. Or-
thopaedists may not yet recognize this
hierarchy. During the 2005 Annual
Meeting of the American Orthopaedic
Association (AOA), the audience was
asked the question: “Findings from
which type of study design are most
likely to influence your clinical prac-
tice?” The responses indicated that a
randomized controlled study design
was used by 49%; a systematic review
and/or meta-analysis of Level-I studies,

Disclosure: In support of their research for or preparation of this manuscript, one or more of the authors received grants or outside funding from Air-
cast and Smith and Nephew. They did not receive payments or other benefits or a commitment or agreement to provide such benefits from a com-
mercial entity. No commercial entity paid or directed, or agreed to pay or direct, any benefits to any research fund, foundation, educational
institution, or other charitable or nonprofit organization with which the authors are affiliated or associated.
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TABLE | Medical Evidence Hierarchy

Meta-analysis and/or systematic review (if performed on Level-l or Il studies)

Randomized clinical trials
Clinical trials

Cohort studies
Case-control studies
Case series

Case reports

Expert opinion

by 44%; expert opinion, by 5%; and
case series, by 3%.

At a symposium at the 2005
Annual Meeting of the AOA, a series
of eleven systematic reviews was pre-
sented. The series involved more than
fifty randomized controlled trials per-
formed to determine the best available
evidence in the literature to address a
series of clinical questions on the treat-
ment of injuries in sports medicine
involving the shoulder, knee, foot,
and ankle. The symposium demon-
strated the ability to use the highest
form of evidence available in a practi-
cal manner to assist in clinical decision-
making. In the present review of that
symposium, we use selected examples
of systematic reviews of major clini-
cal questions to reveal the strength
of evidence-based medicine in rou-
tine clinical practice. Areas that can
be clarified through the use of sys-
tematic reviews include challenging
previously held dogma, assessing the
efficacy of new technology compared
with previous methods, and improv-
ing decision making in the face of
studies with a limited or low level of
evidence.

The steps of performing a system-
atic review are reasonably straightfor-
ward and can be performed by most
researchers (Table II). The systematic
reviews in this symposium were devel-
oped with use of these methods. Each
clinical question was assessed with a
rigorous review of the literature, in-
cluding a search of MEDLINE, EM-
BASE, and the Cochrane Controlled

Trials Register. The bibliographies of
the appropriate manuscripts identified
by this search were also reviewed for
additional relevant studies. To ensure
that no recently published articles were
missed, a hand search of journals pub-
lished in the previous six months was
performed and included a search of
The Journal of Bone and Joint Surgery
(American and British Volumes), Clini-
cal Orthopaedics and Related Research,
and appropriate subspecialty journals
in the areas of sports medicine, shoul-
der, knee, and foot and ankle. The
search was limited to English-language
journals. Studies identified by this
search were reviewed with use of a
standardized worksheet as a method
of quality appraisal. Biases were iden-
tified, and the study was included or
excluded on the basis of the specific
evidence available with each question
that is outlined throughout the present
article.

The Shoulder

There are a number of questions in the
current treatment of shoulder disor-
ders that can be addressed with use of
an evidence-based medicine approach.
The shoulder represents a clinical area
where systematic reviews can assess the
efficacy of recently introduced technol-
ogy or methods and can help the clini-
cian to determine whether the data
supports changing his or her practice.
The example presented is a systematic
review regarding the success of arthro-
scopic compared with open shoulder
stabilization procedures.

Should We Use an Open or Arthro-

scopic Approach for Bankart Repairs?
An Example of the Use of
Evidence-Based Medicine to Decide
Whether to Change Your Practice
Historically, the surgical treatment of
recurrent traumatic anterior shoulder
instability included a variety of open
surgical repairs. With the advent of ar-
throscopy, surgeons in the 1980s began
to approach patients who had recur-
rent traumatic anterior shoulder in-
stability with new, minimally invasive
techniques. Early repairs were compli-
cated by a lack of technology, and a
number of case series in the literature
(Level-1V studies) presented very high
failure rates. In the 1990s, arthroscopic
suture anchor and suture management
techniques evolved to the point where
arthroscopic surgery for recurrent
traumatic anterior shoulder instability
closely approximated the open repair
techniques and the results that were
reported appeared to be promising.
At this point, the clinician can ask:
On the basis of the recurrence rate as
an outcome measure, should I now
adopt the arthroscopic approach?

This clinical question was assessed
with a rigorous review of the literature. A
search of MEDLINE, EMBASE, and the
Cochrane Controlled Trials Register was
performed with the terms “Bankart,”

TABLE Il Steps in Performing a

Systematic Review

Research question

\J

Research protocol

\J

Literature search

\J

Data extraction

\J

Quality assessment

\J

Data analysis and results

\J

Interpret results
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“shoulder,” “anterior,” “reconstruction,”
“clinical trial,” and “randomized trial”
in combinations with use of the Boolean
operators “and” and “or” The bibliogra-
phies of the appropriate manuscripts
identified by this search were also re-
viewed for additional relevant studies.
To ensure that no recently published
articles were missed, a hand search of
journals published in the previous six
months was performed and included a
search of The Journal of Bone and Joint
Surgery (American and British Vol-
umes), Clinical Orthopaedics and Re-
lated Research, The American Journal of
Sports Medicine, Arthroscopy, and Jour-
nal of Shoulder and Elbow Surgery. The
search was limited to English-language
journals. Exclusion criteria included case
series or nonrandomized trials. Studies
identified by this search were reviewed
with use of a standardized worksheet as a
method of quality appraisal, and biases
were identified. This review of the litera-
ture identified three prospective, appro-
priately randomized, and controlled
Level-I studies that could be reviewed

to answer this question™*. In each of
these studies, the populations were
small (forty-one to sixty subjects), yet
the follow-up was 100% and the pa-
tients were followed for two years or
more. The recurrence rates were not sig-
nificantly different in any of the studies
(the recurrence rate ranged from 0% to
12% for open surgery and from 0% to

23% for arthroscopic procedures; p > 0.6).

While it is difficult to demon-
strate statistically that two procedures
are identical, statistics can determine
whether two procedures differ. In this
instance, none of the studies demon-
strated a significantly higher recurrence
rate with the arthroscopic approach.
While none of the authors addressed
the statistical power of their studies
(clearly a flaw when the two groups in a
trial do not show a difference) and the
use of 95% confidence intervals would
have provided more information and
allowed for stronger conclusions, the
evidence suggests that the recurrence
rates are not significantly different and
that, in the hands of those investiga-
tors, for their patient population, the

arthroscopic approach had recurrence
rates that were not different from those
obtained with a traditional open ap-
proach. This is not yet a commonly held
belief as demonstrated by the results of
a survey at the 2005 Annual Meeting of
the AOA in which 70% of the respond-
ers indicated that they believed that the
results are not equivalent. The clinician
who is considering changing from a
traditional open procedure to an ar-
throscopic approach for the treatment
of shoulder instability can now do so
with the support of a very high level of
evidence demonstrated in this system-
atic review.

In summary, any question re-
garding the treatment of patients with
disorders of the shoulder can be ad-
dressed with use of this approach. In
some cases, the data are very strong
and, if our experience and patient
population is represented in the stud-
ies, the Level-I evidence can guide our
treatment decisions. In other cases, the
Level-I evidence may be less persuasive
than we had thought, or there may be
no Level-I evidence and we are forced
to rely on lower levels of evidence as is
demonstrated below. Use of an evidence-
based medicine approach is helpful,
even in these situations, and hopefully
it will direct our research efforts to-
ward higher-level studies.

Foot and Ankle

Not infrequently, there may be no
Level-I or Level-1I evidence with regard
to a clinical problem in orthopaedics.
As pointed out in the introduction, evi-
dence-based medicine is the use of the
best available evidence in combination
with patient needs and clinical experi-
ence. Thus, when no Level-I or II evi-
dence is available, then lower levels of
evidence will have to suffice for decision
making, but researchers should be stim-
ulated to perform higher levels of stud-
ies in these areas.

Is There a Best Evidence Method for the
Treatment of a Syndesmosis Sprain?
How to Use Evidence-Based Medicine
When There Is No High Level of Evidence
Syndesmosis sprains remain a challeng-

ing injury for physicians. Despite im-
proved identification and assessment
with magnetic resonance imaging, the
time lost from participation in sports
following this ankle injury remains
long. Traditionally, treatment has been
nonoperative, but the prolonged recov-
ery time requires analysis of this and
other options.

This clinical question was as-
sessed with a rigorous review of the
literature. A search of MEDLINE,
EMBASE, and the Cochrane Con-
trolled Trials Register was performed
with use of the terms “syndesmosis,”
“syndesmotic,” and “high ankle” (con-
nected with the Boolean operator “or”).
The bibliographies of the appropriate
manuscripts identified by this search
were also reviewed for additional rele-
vant studies. To ensure that no recently
published articles were missed, a hand
search of journals published in the pre-
vious six months was performed and
included a search of The Journal of Bone
and Joint Surgery (American and British
Volumes), Clinical Orthopaedics and
Related Research, American Journal of
Sports Medicine, Arthroscopy, Foot and
Ankle International, and The Journal of
Foot Surgery. The search was limited to
English-language journals. Exclusion
criteria included injuries sustained in
high-energy situations outside of sports
and injuries involving fractures of the
ankle.

Our literature search did not
identify any Level-I or II randomized,
controlled trials, and the highest level of
evidence available was Level IV, or case
series. Series were excluded unless they
collected data on consecutive patients
and included only athletically active pa-
tients. In addition, only studies dealing
with isolated syndesmosis sprains with-
out radiographic evidence of widening
of the mortise or an associated ankle
fracture were included for review. Six
studies met the criteria for review (see
Appendix)>™.

All studies were case series that
were Level-1V evidence. All of the series
reported included professional or col-
lege athletes. The diagnosis in all studies
was clinical. Radiographs were made,
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but the diagnosis was not based on the
findings of radiographs or magnetic
resonance imaging. There was a large
variation in the time lost from sports
and return to play, with a range of 6.3
practices and 1.4 games for profes-
sional football players, forty-five days
for professional hockey players, and
fifty-two days for army cadets involved
in a variety of sports.

Homogeneous outcome measures
were not used in these studies. In addi-
tion, functional outcome was not re-
ported in every study. In four of the six
studies, a functional outcome measure
was used and most of the patients re-
turned to good or excellent function
once they had recovered from the in-
jury. In terms of surgery, one of four-
teen patients in the study by Wright
et al. and one of fifteen patients in the
study by Hopkinson et al. were man-
aged operatively”". In general, surgery
was not required and conservative
treatment was employed. A number of
nonoperative modalities were used, and
they included removal from activity,
immobilization, ice, and anti-inflam-
matory medication. Once the patients
became pain-free and were able to func-
tion, they were allowed to return to
sports as tolerated.

Syndesmotic, or high ankle,
sprains continue to be a common in-
jury that results in substantial time lost
from sports. The lower level of evi-
dence (a Level-1V case series) in this
systematic review does not give solid
or high-level scientific evidence for the
best treatment and management. The
conclusion to be made from this type of
evidence is that the diagnosis does not
allow accurate assessment of the sever-
ity of the injury and, thus, the ability to
predict the time lost from sports. This
can be an injury with a considerable pe-
riod of time lost from sports, but there
are also some instances with very few
days lost. This suggests that current di-
agnostic methods are not prognostic.
In addition, conservative (nonopera-
tive) treatment may not be appropriate
in these various degrees of injuries in
which several weeks are missed from
the sport. Operative treatment for se-

vere injuries may improve the ability of
the patient to return to sports sooner
and needs consideration. Clearly, this
systematic review highlights the need
for further research, such as prospec-
tive cohort studies, Level-I prognostic
studies, or treatment studies (Level-I or
II clinical trials) to answer the hypothe-
ses generated by this systematic review
of Level-IV case series.

Knee
Orthopaedic surgeons who perform
anterior cruciate ligament reconstruc-
tion frequently have very strong beliefs
regarding their choice of grafts for the
reconstructed knee. Currently, ham-
string and patellar tendon are the most
common autograft choices used by sur-
geons. Different groups have proposed
that each graft offers a superior out-
come compared with the other graft.
Evidence-based medicine can be used
to systematically review the literature to
determine whether a significant differ-
ence truly exists and thus challenge sur-
geons’ beliefs.

Anterior cruciate ligament re-
construction is the current standard
of care in athletically active patients on
the basis of Level-I evidence (random-
ized controlled trials) demonstrating
improved stability, increased activity,
and a reduced rate of meniscal tears' ™.
Disruption of the anterior cruciate liga-
ment is the most frequent ligament in-
jury in the body'**. There may be as
many as 200,000 anterior cruciate liga-
ment reconstructions annually, with a
cost in excess of $2 billion, and there
is evidence that the number of these
procedures is increasing'” . The or-
thopaedic surgeon contemplating the
choice of autograft tissue as an anterior
cruciate ligament graft is confronted
with several hundred articles express-
ing different opinions. Most of these
articles are case series lacking a repre-
sentative control group and are usually
retrospective. This review focuses on
the most common choice facing a sur-
geon deciding to reconstruct an anterior
cruciate ligament, that is, the choice be-
tween hamstring or bone-patellar tendon-
bone graft as the autograft tissue.

Therefore, an evidence-based medicine
review was conducted to determine
whether there is evidence to address this
specific question. The result is a system-
atic review of ten Level-I randomized
controlled trials on the choice of auto-
graft (hamstring graft or bone-patellar
tendon-bone graft).

Does the Choice of a Hamstring or
Bone-Patellar Tendon-Bone Graft
Offer an Advantage for Patients?
How to Use Evidence-Based
Medicine to Challenge or
Confirm Commonly Held Beliefs
In The American Journal of Sports
Medicine in 2004, a systematic review
was published on the choice of au-
tograft for anterior cruciate ligament
reconstruction®. That article contained
nine Level-I randomized controlled tri-
als designed to compare autograft types
(hamstring grafts and bone-patellar
tendon-bone grafts)* . The objectives
were to identify reproducible, clinically
important differences in objective mea-
sures (stability, range of motion, and
strength) and subjective measures (ques-
tionnaire results) to determine whether
the choice of autograft is an important
variable in the outcome after anterior
cruciate ligament reconstruction. The
results were presented in tabular form,
and the absolute differences between
outcome measures for the different
grafts were evaluated and presented
such that the reader could interpret
the reproducibility and clinical impor-
tance of the results. The goal was to
provide orthopaedic surgeons with the
data on which to base their decisions on
the highest level of evidence for their
practice. The presentation of a system-
atic review in tabular form was deemed
to be complementary to, not a substi-
tute for, formal statistical combining of
data as in a meta-analysis. This review
builds on these nine randomized con-
trolled trials and adds a tenth trial by
Laxdal et al., which appeared in January
2005 in Arthroscopy™. Thus, this system-
atic review on autograft choice contains
ten randomized controlled trials, all
with Level-I evidence.

The studies were identified with a
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rigorous review of the literature. A
search of MEDLINE, EMBASE, and the
Cochrane Controlled Trials Register
was performed with use of the terms
“ACL,” “anterior cruciate ligament,”
“reconstruction,” “autograft,” “clinical
trial,” and “randomized controlled
trial” in combinations (connected with
the Boolean operators “and” and “or”
The bibliographies of the appropriate
manuscripts identified by this search
were also reviewed for additional rele-
vant studies. To ensure that no recently
published articles were missed, a hand
search of journals published in the pre-
vious six months was performed and
included a search of The Journal of Bone
and Joint Surgery (American and British
Volumes), Clinical Orthopaedics and
Related Research, The American Journal
of Sports Medicine, Arthroscopy, and The
Journal of Knee Surgery. The search was
limited to English-language journals.
Exclusion criteria included inadequate
or lack of randomization (alternating
sequence or consecutive series), or se-
ries using allografts.

These studies were conducted in
five countries by a total of twenty-seven
surgeons and consisted of a sample size
with follow-up of 890 (91%) of a pos-
sible 974 patients. Eight of the studies
used an endoscopic arthroscopic ap-
proach to bone-patellar tendon-bone
grafts, and two of the studies used a
rear-entry approach. With regard to
the hamstring constructs, a similar dis-
tribution of endoscopic and rear-entry
approach was compared. In all studies,
the fixation points, whether interfer-
ence screws, EndoButtons (Smith and
Nephew, Andover, Massachusetts),
screw and post, or staple, were thought
to be satisfactory, thus eliminating dif-
ferences in fixation technique between
grafts. The hamstring studies were ei-
ther three or four-graft constructs in
seven of the ten studies. When the de-
mographic data or rehabilitation proto-
cols were evaluated, no differences were
found between groups.

Instrumented laxity at the time
of the final follow-up was usually the
primary outcome measure to deter-
mine the results between the autograft

groups. The results of the ten studies,
including the method of measuring in-
strumented laxity, the force, the per-
centage with force of <3 mm, the actual
millimeters of force, degree of variation,
and p value are reported in a table in
the Appendix. Seven of the ten studies
demonstrated no significant difference
between grafts with respect to instru-
mented laxity at the time of final follow-
up. Three of the ten studies demonstrated
a significant difference (p = 0.05 in two
studies, and p = 0.004 in one), with the
patellar tendon group being more stable
in each study. However, the differences
between the bone-patellar tendon-bone
and hamstring grafts were 1 mm in two
studies and 3.3 mm in another study. It
should be noted that, in two of the three
studies, a two-strand hamstring con-
struct was used and not the typical
three or four-bundle construct used
most commonly today. It should also be
noted that the follow-up periods re-
ported by the authors were, in the ma-
jority, two years and up to three years in
some studies.

Isokinetic strength at the time of
final follow-up was also measured in
seven studies. No differences were re-
ported in quadriceps strength and in
strength between the grafts. However,
in three of the seven studies, there was a
weakness in knee flexion with the ham-
string graft. This weakness ranged be-
tween 7% and 11%, and averaged
between those values.

Patellofemoral pain at the time of
final follow-up should be divided into
anterior knee pain and kneeling pain.
All studies measured some component
of patellofemoral pain, but their scales
were not consistent. In eight of the ten
studies, there was no significant differ-
ence in anterior knee pain between the
groups. However, two of the studies
demonstrated a significant difference,
with less pain in the hamstring group
(p =0.007 and p = 0.05). The results of
kneeling pain, defined as a knee walking
test in two studies, as a visual analog
scale score in two others, and as mea-
sured by a subjective scale in one, con-
sistently showed that the patients with
bone-patellar tendon-bone grafts had

more kneeling pain than did those with
hamstring tendon constructs. These
two topics were thought to be the most
important with regard to the graft deci-
sion, as shown by the results of the sur-
vey at the 2005 Annual Meeting of the
AOA, in which kneeling pain and patel-
lofemoral pain were thought by 31%
and 32% of the responders, respectively,
to be the most critical reproducible fac-
tors. Instrumented laxity and isokinetic
strength at the time of final follow-up
were thought to be the most critical fac-
tors by 19% and 18% of the respond-
ers, respectively.

Activity level and functional as-
sessment were also obtained postopera-
tively in nearly every study. When
activity levels were compared, by non-
validated means in the majority of the
studies, nine of the ten studies showed
that there was no difference between
groups. However, O’Neill** demon-
strated a significantly higher return to
activity in the bone-patellar tendon-
bone graft group compared with the
hamstring construct group (p < 0.02),
whereas a comparison with the prein-
jury activity level demonstrated a dif-
ference of only six percentage points.
Furthermore, in a comparison of vari-
ous clinical outcome assessments, in ev-
ery case, no significant difference was
observed between the autograft groups.

The present large, prospective
cohort of ten randomized trials de-
monstrated that the failure rate of the
anterior cruciate ligament reconstruc-
tion graft was 3.6% (95% confidence
interval, 2.3% to 5.3%). No significant
differences were found with regard to
increased failure of the hamstring graft
compared with the bone-patellar ten-
don-bone graft in any individual study,
and, when the data of all of the studies
were combined, no difference was
found in the overall prevalence of fail-
ure of the bone-patellar tendon-bone
graft compared with that of the ham-
string graft. The rate of deep intra-ar-
ticular infection ranged from 0% to
2.9%. When the data in the studies that
noted infection were averaged, the fre-
quency of infection was 1.0% (seven of
733 knees).
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In conclusion, this systematic
review did not find consistent repro-
ducible differences between autograft
patellar tendon and hamstring grafts
that would separate or recommend a
particular graft choice. How these graft
choices may affect patient-centered
outcomes or longer-term (i.e., five to
ten-year) follow-up is unknown. How-
ever, the data and reviews suggest that
the choice of autograft may not be the
primary determinant of successful re-
sults in the short term after anterior
cruciate ligament reconstruction. We
hypothesize, given the excellent success
rates of both surgical techniques and
graft choices, that injury to and treat-
ment of the meniscus and articular
cartilage may have a more profound
influence on anterior cruciate ligament
reconstruction results and patient-
centered outcomes than the specific
graft selected.

Overview
As demonstrated by this symposium,
the application of evidence-based
medicine principles, highlighted by sys-
tematic reviews of the literature to de-
termine the best available evidence,
provides readers with guidance in pa-
tient-care decisions. Sometimes with
systematic reviews, the available evi-
dence is excellent. However, systematic
reviews more frequently can use only
Level-IIT or IV studies on which to base
decisions and, thus, should lead to fur-
ther studies in these areas.

We believe that, in the future,
these principles should be applied
to narrative reviews and current con-
cept articles. In contrast to a current
concepts narrative review, a system-
atic review answers a clinically rele-
vant question in a scientific manner
on the basis of evidence-based medi-
cine principles. Thus, unlike the stud-
ies in a current concepts review that
are self-selected by the authors, a sys-
tematic review includes or excludes
studies on the basis of a transparent,
defined set of criteria. This practice
will elevate the level of evidence pre-
sented for review purposes in the or-
thopaedic literature.

Appendix

Tables listing the specific studies
evaluated in these analyses are
available with the electronic versions of
this article, on our web site at jbjs.org
(go to the article citation and click on
“Supplementary Material”) and on our
quarterly CD-ROM (call our subscrip-

tion department, at 781-449-9780, to
order the CD-ROM).

Rick W. Wright, MD

Department of Orthopaedic Surgery, Washing-
ton University School of Medicine at Barnes-
Jewish Hospital, One Barnes-Jewish Plaza,
Suite 11300, St. Louis, MO 63110

John E. Kuhn, MD

Kurt P. Spindler, MD

Department of Orthopaedic Surgery and Re-
habilitation, Vanderbilt University Medical
School, 1215 21st Avenue South, Suite 4200
MCE, South Tower, Nashville, TN 37232

Annunziato Amendola, MD

Department of Orthopaedic Surgery and Re-
habilitation, University of Iowa Hospitals and
Clinics, 01018 John Pappajohn Pavilion, 200
Hawkins Drive, Iowa City, IA 52242-1088

Morgan H. Jones, MD

Department of Orthopaedic Surgery, Cleve-
land Clinic Foundation, 9500 Euclid Avenue,
Cleveland, OH 44195

doi:10.2106/JBJS.E.00934

References

1. Sackett DL, Straus SE, Richardson WS, Rosen-
berg W, Haynes RB, editors. Evidence-based medi-
cine: how to practice and teach EBM. Edinburgh:
Churchill Livingstone; 2000.

2. Fabbriciani C, Milano G, Demontis A, Fadda S,
Ziranu F, Mulas PD. Arthroscopic versus open
treatment of Bankart lesion of the shoulder: a
prospective randomized study. Arthroscopy.
2004;20:456-62.

3. Jorgensen U, Svend-Hansen H, Bak K, Pedersen
|. Recurrent post-traumatic anterior shoulder dislo-
cation — open versus arthroscopic repair. Knee Surg
Sports Traumatol Arthrosc. 1999;7:118-24.

4. Sperber A, Hamberg R Karlsson J, Sward L, Wred-
mark T. Comparison of an arthroscopic and an open
procedure for posttraumatic instability of the shoul-

der: a prospective, randomized multicenter study. J

Shoulder Elbow Surg. 2001;10:105-8.

5. Boytim MJ, Fischer DA, Neumann L. Syndesmotic
ankle sprains. Am J Sports Med. 1991;19:294-8.

6. Gerber JB Williams GN, Scoville CR, Arciero
RA, Taylor DC. Persistent disability associated
with ankle sprains: a prospective examination of

an athletic population. Foot Ankle Int. 1998;
19:653-60.

7. Hopkinson WJ, St Pierre R Ryan JB, Wheeler
JH. Syndesmosis sprains of the ankle. Foot Ankle.
1990;10:325-30.

8. Nussbaum ED, Hosea TM, Sieler SD, Incremona
BR, Kessler DE. Prospective evaluation of syndes-
motic ankle sprains without diastasis. Am J Sports
Med. 2001;29:31-5.

9. Taylor DC, Englehardt DL, Bassett FH 3rd. Syn-
desmosis sprains of the ankle. The influence of
heterotopic ossification. Am J Sports Med. 1992;
20:146-50.

10. Wright RW, Barile RJ, Surprenant DA, Matava
MJ. Ankle syndesmosis sprains in National
Hockey League players. Am J Sports Med. 2004;
32:1941-5.

11. Andersson C, Odensten M, Good L, Gillquist J.
Surgical or non-surgical treatment of acute rupture
of the anterior cruciate ligament. A randomized
study with long-term follow-up. J Bone Joint Surg
Am. 1989;71:965-74.

12. Engebretsen L, Lew WD, Lewis JL, Hunter
RE, Benum R Anterolateral rotatory instability

of the knee. Cadaver study of extraarticular
patellartendon transposition. Acta Orthop Scand.
1990;61:225-30.

13. Grontvedt T, Engebretsen L, Bredland T.
Arthroscopic reconstruction of the anterior cruci-
ate ligament using bone-patellar tendon-bone
grafts with and without augmentation. A prospec-
tive randomised study. J Bone Joint Surg Br. 1996;
78:817-22.

14. Johnson DL, Warner JJ. Diagnosis for anterior
cruciate ligament surgery. Clin Sports Med. 1993;
12:671-84.

15. Roos H, Ornell M, Gardsell B Lohmander LS,
Lindstrand A. Soccer after anterior cruciate liga-
ment injury — an incompatible combination? A na-
tional survey of incidence and risk factors and a 7-
year follow-up of 310 players. Acta Orthop Scand.
1995;66:107-12.

16. Saperstein AL, Fetto JF. The anterior cruciate
ligament-deficient knee: a diagnostic and therapeu-
tic algorithm. Orthop Rev. 1992;21:1297-305.

17. Albright JC, Carpenter JE, Graf BK, Richmond
JC. Knee and leg: soft tissue trauma. In: Ortho-
paedic knowledge update 6: home study syllabus.
Beatty JH, editor. Rosemont, IL: American Academy
of Orthopaedic Surgeons; 1999. p 533-57.

18. Dunn WR, Lyman S, Lincoln AE, Amoroso PJ,
Wickiewicz T, Marx RG. The effect of anterior cruci-
ate ligament reconstruction on the risk of knee rein-
jury. Am J Sports Med. 2004;32:1906-14.

19. Gottlob CA, Baker CL Jr. Anterior cruciate liga-
ment reconstruction: socioeconomic issues and
cost effectiveness. Am J Orthop. 2000;29:472-6.

20. Spindler KR Kuhn JE, Freedman KB, Matthews
CE, Dittus RS, Harrell FE Jr. Anterior cruciate liga-
ment reconstruction autograft choice: bone-tendon-
bone versus hamstring: does it really matter?

A systematic review. Am J Sports Med. 2004;
32:1986-95.

21. Anderson AF, Snyder RB, Lipscomb AB Jr. Ante-
rior cruciate ligament reconstruction. A prospective
randomized study of three surgical methods. Am J
Sports Med. 2001;29:272-9.

22. Aune AK, Holm I, Risberg MA, Jensen HK, Steen
H. Four-strand hamstring tendon autograft com-
pared with patellar tendon-bone autograft for ante-



205

THE JOURNAL OF BONE & JOINT SURGERY - JBJS.ORG
VOLUME 89-A - NUMBER 1 - JANUARY 2007

INTEGRATING EVIDENCE-BASED MEDICINE
INTO CLINICAL PRACTICE

rior cruciate ligament reconstruction. A randomized
study with two-year follow-up. Am J Sports Med.
2001;29:722-8.

23. Beynnon BD, Johnson RJ, Fleming BC, Kannus R
Kaplan M, Samani J, Renstrom P Anterior cruciate
ligament replacement: comparison of bone-patellar
tendon-bone grafts with two-strand hamstring grafts.
A prospective, randomized study. J Bone Joint Surg
Am. 2002;84:1503-13.

24, Ejerhed L, Kartus J, Sernert N, Kohler K,
Karlsson J. Patellar tendon or semitendinosus
tendon autografts for anterior cruciate ligament
reconstruction? A prospective randomized study
with a two-year follow-up. Am J Sports Med.
2003;31:19-25.

25. Eriksson K, Anderberg R Hamberg R Lofgren
AC, Bredenberg M, Westman |, Wredmark T. A
comparison of quadruple semitendinosus and
patellar tendon grafts in reconstruction of the
anterior cruciate ligament. J Bone Joint Surg Br.
2001;83:348-54.

26. Feller JA, Webster KE. A randomized comparison
of patellar tendon and hamstring tendon anterior
cruciate ligament reconstruction. Am J Sports Med.
2003;31:564-73.

27. Jansson KA, Linko E, Sandelin J, Harilainen

A. A prospective randomized study of patellar ver-
sus hamstring tendon autografts for anterior cruci-
ate ligament reconstruction. Am J Sports Med.
2003;31:12-8.

28. O'Neill DB. Arthroscopically assisted recon-
struction of the anterior cruciate ligament. A pro-
spective randomized analysis of three techniques.
J Bone Joint Surg Am. 1996;78:803-13.

29. Shaieb MD, Kan DM, Chang SK, Marumoto JM,
Richardson AB. A prospective randomized compari-
son of patellar tendon versus semitendinosus and
gracilis tendon autografts for anterior cruciate liga-
ment reconstruction. Am J Sports Med. 2002;
30:214-20.

30. Laxdal G, Kartus J, Hansson L, Heidvall M,
Ejerhed L, Karlsson J. A prospective randomized
comparison of bone-patellar tendon-bone and ham-
string grafts for anterior cruciate ligament recon-
struction. Arthroscopy. 2005;21:34-42.



	Washington University School of Medicine
	Digital Commons@Becker
	1-1-2007

	Symposium integrating evidence-based medicine into clinical practice
	Rick W. Wright
	John E. Kuhn
	Annunziato Amendola
	Morgan H. Jones
	Kurt P. Spindler
	Recommended Citation


	Symposium: Integrating Evidence-Based Medicine into Clinical Practice

