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ABSTRACT

The application of evidence-based medicine helps
clinicians avoid unnecessary procedures and decreases
unnecessary harm for future patients while sparing
economic burdens. Randomised controlled trials (RCTs)
most accurately produce best research evidence. In
arthroscopic surgery, however, many procedures have
been extensively used without supportive evidence
verified with RCTs. In this paper, we introduce two
procedures (arthroscopic partial menisectomy for
degenerative knees and arthroscopic subacromial
decompression for subacromial pain syndrome), where
over 30 years of procedure usage has continued prior to
garnering evidence for the inefficacy of the procedures.
The situations are attributed to the fact that clinical trials
in arthroscopic surgeries are challenging given the use of
placebo controls. A placebo-control RCT can accurately
answer research questions about efficacy and safety of
surgical procedures; however, the majority of arthroscopic
surgeries in practice have not been rigorously tested
against placebo surgeries. This is because preparing
surgical placebo controls, known as sham surgeries, are
ethically controversial. Also considering that high-quality
study results often do not change clinical practice due to
insufficient knowledge translation, the benefits of such
trials may be uncertain to society at large. Additionally,
there are a lack of clear guidelines for conducting
arthroscopic placebo surgeries in RCTs. We hope that
this article helps drive discussion about appropriate use
of placebo surgeries in RCTs to produce the best quality
evidence in arthroscopic surgery.

INTRODUCTION: EVIDENCE-BASED MEDICINE

Almost 30 years have passed since David Sackett
and Gordon Guyatt first introduced evidence-based
medicine (EBM). EBM is the conscientious use of
current best evidence in making decisions about
patient care. EBM also includes the integration of
best research evidence with clinical expertise and
patient values in the decision-making process for
patient care.! Clinical expertise refers to the clini-
cian’s accumulated experience, education and clin-
ical skills. The patient brings their own personal
preferences and unique concerns, expectations and
values to the encounter. Best research evidence is
the accumulation of reliable studies with sound
research methodology, consisting of case reports/
series, observational studies (ie, cross-sectional,
cohort and case—control studies) and experimental
studies. Experimental studies, namely randomised
controlled trials (RCTs), most accurately answer
research questions and play a prominent role in
best research evidence.” The best research evidence
helps clinicians avoid unnecessary procedures and
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decreases unnecessary harm for future patients
while also sparing the economic burden.

Practice first, evidence second in arthroscopic
surgery

In cancer treatment, a new chemotherapy is inves-
tigated in multilevels, laboratory and phase I-III
studies, for efficacy and safety.® Before it is to be
used in clinical practice, it is examined for safety
and biological rationale. Afterwards, it can be used
in clinical practice, and all patients are followed in
a registry for observing adverse events and clinical
effects. This framework is strictly monitored and
controlled.

In arthroscopic surgery, by comparison, many
procedures have been extensively used without
supportive evidence. Arthroscopic partial menisec-
tomy was first introduced in 1970s and the proce-
dure has been globally adopted. Approximately
700000 arthroscopic partial menisectomies were
performed in 2006 in the USA, resulting in an esti-
mated US$4billion in medical costs. However,
RCTs using placebo surgery demonstrated that
arthroscopic partial menisectomy did not improve
functional outcomes for degenerative meniscus
tear.’ © In 2017, a clinical practice guideline for
degenerative meniscal tear recommended against
arthroscopic knee surgery.” It has taken almost 40
years to test the efficacy of the procedure. Similarly,
in the 1980s, arthroscopic subacromial decompres-
sion surgery for subacromial pain syndrome was
first introduced. This procedure also spread glob-
ally, with 21355 procedures performed in 2009
and 2010 in England alone.® In 2018, two RCTs
using placebo surgery showed that arthroscopic
subacromial decompression provided no benefit
over placebo surgeries for improving pain, function
and quality of life.” ' In 2019, a clinical practice
guideline recommended that subacromial decom-
pression surgery should not be offered to patients
with subacromial pain syndrome.'' In these cases,
over 30 years of procedure usage has continued
prior to garnering evidence for the inefficacy of the
procedures.

Why practice first, evidence second in
arthroscopic surgery

As compared with other medical fields, arthroscopic
surgery has two distinct characteristics. First,
arthroscopic surgery is minimally invasive with key
hole skin incisions and risk of the procedure is rela-
tively small. The predominant complication is risk
of infection, although the prevalence is very low
with ~0.2%."* Due to this minimal risk and poten-
tial upside in improved symptoms, procedures in
arthroscopic surgery are growing in prevalence.
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Second, clinical studies in arthroscopic surgery are difficulty
to conduct using placebo controls. A double-blinded placebo-
control RCT can answer research questions about efficacy and
safety of surgical procedures; however, the majority of surgical
interventions in surgical practice have not been based on RCT-
certified evidence.'® Preparing surgical placebo controls, known
as sham surgeries, are ethically controversial. Also, there are
a lack of clear guidelines for conducting arthroscopic placebo
surgeries in RCTs.

Ethical issues in arthroscopic placebo surgery

Three ethical arguments have been put forth against the use
of placebo surgery: unnecessary harm, beneficiaries of placebo
surgery and active deceptiveness.'* The most prominent issue
for participants is unnecessary harm with placebo surgeries. In
1947, the Nuremberg code released a landmark document in
clinical research ethics stating that all research should avoid
any unnecessary physical or mental suffering.’® Skin incisions
in arthroscopic placebo surgery can be interpreted as an unnec-
essary suffering. Another debate is who benefits for RCTs using
placebo surgeries. RCTs using placebo surgeries most accu-
rately answer research questions and benefit society and future
patients; however, it may not be beneficial for participants for
themselves. It is potentially unethical in reference to the Helsinki
declaration (1964), which specifies that concern for the interests
of the subject must always prevail over the interests of society
and science.'® Thus, in cancer treatment studies, for example,
particularly in phase I or Il cancer drug trials, it is not permitted
to include patients in placebo trials where they are only at risk of
an intervention’s adverse effects with no potential for individual
benefit from receiving the existing standard of treatment. The
third concern is active deceptiveness. Surgeons have to deceive
participants in order to keep blinding of participants; however, it
violates the principle of respect for persons and their autonomy
for decision-making. Also, deceptiveness can eventually jeop-
ardise doctor—patient relationships.

We introduce counterarguments against these concerns. First,
an arthroscopic placebo surgery gains more information as a diag-
nostic tool to evaluate the intra-articular condition and in this
regard, a placebo surgery with skin incisions is not an unneces-
sary harm. Based on current evidence, arthroscopic diagnosis is
more accurate compared with diagnostic imaging, such as MRIL.
Second, participants who are assigned to the arthroscopic placebo
surgery group can still receive benefits due to placebo effect. The
placebo effect is a psychological effect and it does not produce
any physiological changes; however, it significantly helps improve
clinical outcomes. In a systematic review examining the impact of
the placebo effect, a large clinical effect with effect size (Cohen’s
d) >0.8 from baseline has been observed in the placebo surgery
group.’” The results show that participants also receive benefits
from RCTs using arthroscopic placebo surgery (such as those asso-
ciated with placebo-effect), in addition to gaining new scientific
knowledge for society and future patients.

For issues with deceptiveness in RCT, succinct informed
consent can prevent a violation of participants’ autonomy
and decrease participants’ misconception. Before enrolling in
the study, the possibility of participants’ being assigned to the
placebo-control group and being blinded from the allocation
should be explained. Also, participants should be informed that
the aim of the study is to gain new insights for a true state of
uncertainty (clinical equipoise), and not to provide therapeutic
treatment for participants. It may be preferable to tell partic-
ipants that they will be monitored with an additional layer of

safety to comprehensively evaluate their well-being throughout
the study process. This is a potential benefit for participants.

Despite this, a noticeable issue still exists regarding the poten-
tial benefit of RCTs using arthroscopic placebo surgery, namely
difficulty of uptake

from knowledge translation of study results in arthroscopic
surgery. For example, arthroscopic partial menisectomy is inef-
fective for degenerative knee conditions, but many arthroscopic
partial menisectomy procedures are still being conducted in the
setting of degenerative knees.'® Unfortunately, as seen in this
case, study results even in RCTs using placebo surgery are not
readily or speedily adopted in clinical practice. Thus, in consid-
eration of the slow uptake and ambiguity of application of study
results in clinical practice, it may be ethically unacceptable for
participants to be at risk of unnecessary harm (placebo surgery)
for uncertain benefit to society and future patients.

This current situation arises from insufficient knowledge trans-
lation. Researchers tend to neglect solutions to deliver new, high-
quality evidence-based information to patients.” In arthroscopic
surgery, many research projects have been launched for surgical
innovation, whereas only a few papers exist investigating knowl-
edge translation in arthroscopy. Pronovost et al described an inte-
grated approach to enhance knowledge translation with four steps:
first, summarise the evidence for interventions to improve a specific
outcome; second, identify local barriers to implementation; third,
measure performance, and fourth, ensure all patients reliably
receive the intervention.” In the case with arthroscopic partial
menisectomy for degenerative knees, research is currently in the
second stage (identification of local barriers to implementation).
We are in need of investigations into nonadherence with the new
guideline suggesting the avoidance of arthroscopic partial menisec-
tomy for degenerative knees. Some surgeons do not recognise that
the adherence of EBM guidelines can help minimise unnecessary
harm, and would be the most ethically applicable approach. In this
case, avoidance of a traditional method may seem like a difficult
change in practice, but will reduce harm in patients who can avoid
unnecessary surgery.>’

As a first step to break the local barrier and move forward to
adopt study results into clinical practice, we recommend sending
a message of the importance of evidence first, and procedure
second in arthroscopic surgery. A new arthroscopic procedure
should be adopted in clinical practice after the verification of
the efficacy of the procedure through best research evidence
(evidence first). Also, a conceptual framework for dissemina-
tion of new evidence-based treatment guideline in arthroscopic
surgeries should be constructed in collaboration with stake-
holders and policymakers in various fields, such as patient
education, organisational learning and social marketing in order
to supply ethically desirable treatments for patients.”’ High
adaptability of high-quality study results into clinical practice
would make it ethically applicable to recruit patients into RCTs
using placebo surgery. The current controversy about the use
of arthroscopic placebo surgery lies in the fact that patients in
the placebo-arm in RCTs are at risk with few individual benefit
(potentially beneficial in light of arthroscopic diagnosis and
placebo effect) and uncertain future population benefit.

Proposals for RCT with arthroscopic placebo surgery

We appreciate the superiority of RCT arising from randomisation,
which balances unknown and known confounding, and prog-
nostic factors between intervention and control groups, to most
accurately examine therapeutic effects of intervention. However,
using RCTs using arthroscopic placebo surgeries is not typical
because there are no clear ethical guidelines. We introduce two
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articles (Bunzli et al and Savulescu et al) proposing prerequisites

for surgical RCTs using placebo surgeries.” %

Bunzli et al summarised recommendation for use of placebo
surgery in American Medical Association council on Ethical and
Judicial Affairs with six domains: previous studies, informed
consent, major modification, placebo effect, risk evaluation and
alternative treatment.

1. Sham controls should only be used when no other trial de-
sign will yield the same data.

2. Careful attention is paid to the informed consent process
when enrolling participants.

3. Sham controls are not justified when testing the effectiveness
of a minor modification to an existing procedure.

4. Sham controls may be justified if it is known that the disease
being studied is susceptible to a placebo effect.

5. The risks of the sham-control operation should be relatively
small.

6. The patient must be offered the opportunity to receive the
standard treatment if it is found to be efficacious at the end
of the study.

In previous studies, the presumable efficacy and adverse effects
should be evaluated a priori in non-RCT studies before preparing
an RCT. In obtaining informed consent, active deceptiveness is
essential to ensure the quality of evidence in RCT. However, it
risks harming a participant’s autonomy. The patients should be
informed enough to consent to the possibility of being assigned
to the placebo surgery-control group and being blinded for the
duration of the study. Preparing placebo surgery control should
be considered only for a new surgical treatment which potentially
guides a major modification in treatment guideline. The placebo
effect is noticeably enhanced when participants expect a greater
benefit over the potential risk. Arthroscopic surgeries are likely
to produce a greater placebo effect owing to relatively small risks
(key hole, minimally invasive wounds). In terms of risk evaluation,
the risks associated with arthroscopic placebo surgeries should be
minimised. The potential adverse events should be curable if they
happen. Participants should also have a right to stop participation
in RCTs at any time and be able to receive an alternative treatment
based on their own decision (autonomy).

Savulescu et al also proposed that surgical randomised
placebo-controlled trials are ethically applicable if the following
conditions are fulfilled: clinical equipoise, major modification,
risk evaluation, no deception, previous studies and additional
benefit:

1. The presence of equipoise, defined as a lack of unbiased evi-
dence for efficacy of an intervention

2. Clinically important research question

3. The risk to participants is minimised and reasonable

4. There is uncertainty about treatment allocation rather than
deception

5. There is preliminary evidence for efficacy, which justifies a
placebo-controlled design

6. Ideally, the placebo procedure should have some direct bene-
fit to the patient, for example, as a diagnostic tool.

Both proposals suggested the importance of previous studies
in which a new surgical procedure should be evaluated a priori
for risk and benefit, and also, it should be modified enough
to potentially change the treatment guidelines. They addition-
ally advocated the necessity of properly informed consent with
respect for participants’ autonomy. To retain good doctor—pa-
tient relationships, the possibility of actively being deceived
should be specified in obtaining informed consent.

These proposals help create a conceptual framework for
preparing arthroscopic placebo surgery in RCT. Based on the

history of evidence for arthroscopic partial menisectomy for
degenerative knees and arthroscopic subacromial decompres-
sion for subacromial pain syndrome, we are urged to evaluate
the evidence in arthroscopic surgery preparing RCT using
arthroscopic placebo surgery.

CONCLUSION

This is an article to address the necessity of RCTs using
arthroscopic placebo surgeries. In arthroscopic surgery, practice
has preceded evidence for two reasons: relatively small risk with
key hole skin incisions, and no clear guidelines for preparing
arthroscopic placebo surgeries. We introduced several ethical
principles for consideration regarding the use of placebo surgery
in arthroscopy: previous studies, clinical equipoise, risk evalu-
ation, major modification, informed consent, alternative treat-
ment and placebo effect. We hope that this article helps drive
discussion for RCT using placebo surgery to produce the best
quality evidence in arthroscopic surgery.
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