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Background. Our aim was to ethically evaluate the arguments in favor and against sham interventions,
as presented in literature. Two developments underscore the need to reconsider the ethics of sham
interventions. First, the number of clinical trials investigating interventions in the field of regenerative
medicine are increasing, in which the choice for a placebo requires an invasive intervention. Second, the
increased awareness of the lack of systematic research in surgery stresses the need to discuss the necessity
and acceptability of sham-controlled clinical trials.
Methods. A systematic search in Medline was performed, of which 104 articles were considered relevant.
Results. Arguments in favor of a sham controlled design are that it increases the scientific validity and
the benefits to society while at the same time the risks and harm can be acceptable. Arguments against
sham controls include that they pose unacceptable risks to participants, present difficulties with informed
consent, that the use of deceptive tactics is unethical, and that the feasibility of such controls is
compromised because of a lack of public support.
Conclusion. None of the published literature fully rejects sham interventions, and many regard sham
interventions acceptable provided the conditions of scientific necessity, reasonable risks, and valid
informed consent are fulfilled. Further debate should no longer address whether a sham control is
ethically acceptable but rather when these conditions are fulfilled. (Surgery 2015;157:801-10.)
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AN IMPORTANT ETHICAL CHALLENGE in the design of
clinical trials is the decision whether a control group
is necessary and, if so, whether this control group
should receive placebo, standard of care, or no intervention. A placebo group can allow blinding of
participants and investigators. Placebos for other

types of procedures than pills are called sham interventions, which can range from (minimal) invasive
operative procedures to other interventions such
as radiotherapy.1,2 In this article we concentrate on
the ethics of invasive sham procedures, also known
as placebo surgery, ie, procedures that are
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characterized by a physical change of bodily tissue
through manual or robotic operation and thereby
inherently imply physical harm and/or risks.
A range of invasive sham interventions have been
used in clinical trials, including investigating the
efficacy of arthroscopy,3 vertebroplasty,4,5 subcutaneous placed stimulators,6 open operative neurectomy in the abdominal wall,7 intracoronary
infusions with a cell intervention,8 intravitreal injections,9 and, recently, meniscectomy.10 The debate
about the ethics of sham interventions emerged
more than 10 years ago in response to 2 fetal stem
cells trials for Parkinson’s disease.11,12 These trials
evoked debate, due to the high risks to the control
group, because the control group received drill
holes without the introduction of stem cells.
Two developments in contemporary medicine
underscore the need to reconsider the ethics of
sham interventions. First, more clinical trials investigating innovative approaches in regenerative
medicine are being proposed and conducted,
including randomized controlled trials (RCTs)
with a sham intervention as a control group.13-15
Such research studies in regenerative medicine
encompass (stem) cell-based interventions, gene
transfer, use of biomaterials, or a combination of
these, often aimed at reversal of organ failure
and degenerative disorders.16 Insertion of these
novel interventions is performed via surgery or
injection(s) in the (systemic) circulation, target
tissue, or organ.15,17
Second, increasing attention is being paid to
the negative consequences of poor quality or even
lack of clinical research for operative procedures,18-21 leading to a lack of evidence-based practice in several fields of surgery.22 This awareness is
fuelled by clinical trials, such as the use of a certain
bone cement for vertebroplasties, that appear to
have been researched insufficiently and led to unnecessary harm and even death to patients and
public concern.23 Because an RCT is often
assumed to provide the greatest level of evidence
in surgery, it is expected that the need of conducting double-blinded trials will also increase,
although an RCT is not appropriate for all types
of interventions.24,25 Because currently neither
the Food and Drug Administration nor the European Medicines Agency provides clear guidance
on when the use of sham interventions is acceptable, it is important to reflect on the scholarly
literature. Our work aims to ethically evaluate the
key arguments in favor and against sham procedures as they appear in the literature. We will
end with suggestions about how to move the
debate forward.
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METHODS
On July 21, 2014, a search in the electronic
database of Medline was performed using the key
words ‘‘ethically,’’ ‘‘ethical,’’ ‘‘ethics,’’ ‘‘morality,’’
‘‘moral,’’ and ‘‘morally’’ in combination with the
key words ‘‘placebo surgery,’’ ‘‘placebo intervention,’’
‘‘surgical placebo,’’ ‘‘sham surgery,’’ ‘‘sham intervention,’’ ‘‘sham procedure,’’ ‘‘sham,’’ and ‘‘shamcontrolled.’’ The inclusion and exclusion criteria
were defined before the literature search by discussion among all authors. S.N. screened the title and
abstract of studies in accordance with our inclusion
and exclusion criteria. The selected articles were
crosschecked to identify relevant studies missed by
the initial search. In total, 104 articles were included
(the Fig). S.N. collected the provided arguments in
the papers and recorded them in an argumentative
scheme. After that, the type of arguments were clustered in sets and separated in arguments in favor
and against sham controls. Some (review) articles
referred to arguments put forward in other work;
in this paper, only the original article is referred to.
ARGUMENTS IN FAVOR OF ACCEPTABILITY
OF SHAM CONTROLS
The use of a sham control increases scientific
validity. The first argument to include a sham
procedure is that it increases the scientific validity
of an RCT.2,26-28 A comparison of the experimental
intervention with a sham intervention allows the
ability to blind the patient and/or investigator and
thereby, discern between specific effects of the
intervention and other, nonspecific effects such as reporting bias, and performance bias (eg, difference in
care based on the allocated arm).2,28-31 Furthermore,
a blinded study prevents the lack of adherence to the
allocated arm.32 Including a placebo in surgery trials
is considered to be especially important because placebo effects and distorted participant reporting
appear to be greater in surgical trials than in pharmacologic trials.27,28,30,33-39 Factors such as need for hospitalization, the involved rituals in surgery, pain
management, ancillary treatment, greater stress,
and the disease recognition that surgical patients
receive, can heighten the effects of placebo.34,35,40,41
Correcting for and even recognizing placebo effects
becomes more important as surgery is moving
toward an increased use of subjective (or soft)
outcome measures, such as quality of life, which are
prone to be influenced by placebo effects.38,39,42-44
In contrast, in the past, operative procedures were
mainly life-saving operations, in which the response
to an intervention is more dramatic and thereby,
less likely to be biased.38
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Fig. Flowchart of the systematic search conducted on July 21, 2014 on MEDLINE.

The use of a sham control increases benefits to
future patients and society. A second argument in
favor of sham-controlled clinical trials is the
increased likelihood of benefits to future patients
and society, because inclusion of a sham group leads
to knowledge that will prevent the introduction of
insufficiently proven, potentially risky interventions
in clinical practice.2,35,38,45 and thereby prevent unnecessary and often expensive costs to the health
care system.2,13,28 Numerous examples of surgical
interventions exist that have been applied in clinical
practice, but only later have appeared to be ineffective after the conduct of sham-controlled
studies.27,28,38,44,46-49 Because invasive interventions
are costly and may potentially cause harm, this
argument provides reasons to ensure that such
interventions are tested with rigorous scientific
scrutiny.38,48
The risks and harms of a sham control can be
acceptable. A third argument for using sham interventions is that the risks and harms to the research
participant in the sham group can be considered
acceptable. A sham intervention involves inherent
risks and harms because of its invasiveness, in
contrast to placebo pills. Different conditions are
put forward under which the risks of sham interventions are acceptable.
The predominant line of reasoning in much of
the literature is that the risks and harms are
acceptable when a favorable risk-benefit balance
is achieved. Because it is argued that a sham
intervention cannot provide individual benefits to
participants, the risks and harm of a sham control
to the study participants need to be weighed with
the potential benefits of the trial to science and
society.38,44,50-53 An analogy is drawn between sham

interventions and other interventions in research
that are not compensated by potential individual
benefit but are justified by the expected benefits
for science and society.2,28,33,34,38,44,54 Examples
include diagnostic studies (eg, muscle biopsies,
bronchoscopies), studies involving healthy volunteers, phase 1 studies, or studies aimed at understanding pathophysiology.2 Some authors argue
that in the risk-benefit ratio, the individual benefits
caused by the placebo effects of the sham intervention also should be included.1,27,38,55-59
Second, some maintain that an additional
requirement to the first condition should be that
the risks must be minimized. Risk minimization
means that measures are taken to decrease the
inherent risks for the sham group, for example, by
using a less-risky anesthetic or using only superficial, less-invasive approaches, while at the same
time ensuring a valid research design.28,41,60
Furthermore, some state that when no alternative
design is suitable to acquire reliable and valid
evidence and poses less risks, the risks are
minimized.2,28,34
An additional condition that a few authors
mention is that the risks of the sham intervention
arm should not exceed a risk threshold. To
determine this threshold, the risks should be
compared with the risks of study interventions
aimed at pathophysiology28 or with the risks of procedures with diagnostic or therapeutic intent in
clinical practice.38 It is argued that sham interventions will probably not exceed a risk threshold,
because in general, the morbidity of operative interventions is decreasing38 and use of minimally
invasive procedures will not exceed this limit.2
Empirically, a recent systematic review has shown
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that the risks of adverse effects associated with
placebos in surgery trials are small.61
ARGUMENTS AGAINST THE ACCEPTABILITY
OF A SHAM CONTROL
A sham control often is unnecessary for scientific validity. The first argument against the acceptability of a sham intervention is that it does not per
se increase the scientific validity of a trial. Correcting for placebo effects might be unnecessary,
because the extent of placebo effects often is
exaggerated.60 Furthermore, sometimes shamcontrolled studies are conducted when relevant results also could have been obtained by using the
standard of care or no intervention as a comparison, although the results could thereafter still
require a sham intervention to confirm efficacy.30,62 Others criticize the simplistic way in
which sham-controlled trials are performed
currently, because the different components of
an operative procedure are not tested separately.51
A more complex trial design with various arms is
required to truly determine what causes the effect
of an intervention.
A sham control does not increase benefits to
society. A second argument is that the comparison
of an intervention with a sham procedure does not
show whether the interventions will be an advantage to the current clinical practice, because sham
procedures will not be implemented in clinical
practice. It is more useful to perform trials without
sham controls to show whether the intervention is
superior or inferior compared with usual practice.51,52,63-65 Because sham procedures are not always necessary scientifically, public money will be
spent unnecessarily, because surgical trials are
expensive.65
Risks and harm to a sham control group are
unacceptable. A third argument is that the risks of
sham interventions are not acceptable. Four
different reasons are provided. First, it has been
argued that the lack of chance of potential
therapeutic benefits fails to be consistent with the
duty of physicians to act in the best interest of
participants, which is inconsistent with the Declaration of Helsinki.27,60,63,66 In contrast, other
authors maintain that this argument conflates the
ethical principles of research with the principles
of clinical practice, because the goal is not to provide medical treatment to participants.28
Second, it is argued that risks in these trials are
unacceptable, because risks are often not minimized. One author poses the argument that risks
are not minimized when individuals are exposed to
risks without any potential individual benefits.67
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Third, others argue that sham interventions
violate the standard of minimal risk (according to
the US Federal regulations for Human Subject
Research), ie, that the risk are not greater than
one encounters in daily life or during routine
physical or psychological tests/examinations.27,67,68
In contrast, proponents of sham controls state that
in general, this is not an appropriate argument for
clinical research with competent adults.28
Fourth, risks are considered not reasonable in
relation to the expected benefits for society, for
which most authors use the example of the trial with
fetal stem cells for Parkinson disease.66,67 Some
authors have stated that reaching a proportionality
between risks for the participants and the benefits
to society offers little guidance for decision making
and may lead to the risk of exploitation of participants for the sake of scientific knowledge.62 While
some authors acknowledge that benefits for the
sham group could occur, these benefits should not
be taken into account in the risk-benefit ratio,
because the placebo is used to control for placebo
effects and not to assess therapeutic activity.2,27,67
Difficulties in obtaining valid informed consent.
A fourth objection to use a sham control is that
adequate informed consent is more difficult to
obtain in sham-controlled trials, because of the
inherent risks and a high deviation from the
standard of care.33 Some authors have suggested
that participants in these trials have a greater risk
of not really appreciating or understanding all
the potential implications of a sham control;
many participants may have the misunderstanding
that the purpose of research consists of providing
medical care, instead of gaining scientific knowledge (also known as the therapeutic misconception).67-69 Some authors have hypothesized that
participants may actually think that an invasive
intervention will not be performed if it does not
have any potential benefits, especially if a surgeon
is to perform such an invasive intervention.38
Furthermore, it is suggested that a substantial
misestimation of risks and benefits by the participants could occur. Gaining valid informed consent is
possible.67
These aspects, however, are not necessarily
contra arguments, but can be used to stress that
informed consent procedures need more safeguards. These safeguards could ensure that the
implications of participating in a sham-controlled
trial is explained sufficiently.2 Others state that
often it might even be unreasonable to assume
there are specific difficulties in obtaining a valid
informed consent in sham-controlled clinical
trials.28
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Moral discomfort for investigator and participant. A fifth argument is the possibility of moral
discomfort raised by the possibility of active deception, both for the investigator performing the
procedure and the participant. Sometimes the
investigator (who can be the treating surgeon)
performing the procedure is aware of the participant’s allocated arm and has to pretend to provide
the ‘‘real’’ intervention. Hence, the investigator has
to actively mislead the participant by pretending to
perform the procedure, which could raise moral
discomfort to the investigator, especially when having to continue the potentially misleading dialogue
after the intervention.34,46,54,67,70 If the participant
is not sufficiently informed of these deceptive strategies, this approach violates the principle of respect
for persons, and their autonomous decision-making.71 Furthermore, some also maintain that participants will become patients when involved in these
types of trials because of the creation of a wound.
If harm to a participant occurs, the investigator
(often a surgeon) is likely to be regarded as the
direct cause of the adverse event, raising the moral
stress of the investigator.46,72
Active deception is not a priori unethical. Potential
moral stress from the need for misleading dialogue
from the investigator, however, can be relieved if the
investigator performing the procedure and the one
who does follow up and outcome assessment are
separated.34 In addition, it should be taken into account that sham interventions are part of clinical
research and not medical practice, even if the investigator is a surgeon. Furthermore, violation of the
autonomy of participants can be prevented if a
research participant is clearly informed beforehand
of the chance of being in the sham control group.54
Lack of support by public and researchers.
Another potential objection to the use of sham
interventions is the aversion of both the public and
investigators toward sham interventions, which
influences the feasibility of performing shamcontrolled trials.73 Some state that empirical
research indicates that some patients are unwilling
to participate in placebo trials,27 whereas others
argue that patients’ views are lacking in the debate.74
Counter argument: sufficient support exists.
Currently, there are mixed opinions, because
many patients are willing to participate in these
trials.27,41,75-77 Furthermore, empirical research has
shown support for sham interventions by investigators, both surgeons and anesthetists.27,70,78,79
Others propose that more studies need to be conducted that explore the attitudes toward sham controls,73 and the public should be educated about
the need of a sham control.60,67,80 The resistance
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toward a sham intervention might also be mitigated
by using different linguistics, by at least avoiding
the negative word ‘‘sham.’’81
DISCUSSION
Six sets of arguments appeared from the literature: scientific validity, benefits to society, the risks
and harms, informed consent, the use of deceptive
tactics, and feasibility. We noted 4 patterns concerning the arguments for and against the ethical
acceptability of sham procedures (Table).
First, it appears that in comparison with other
clinical research, no significantly different arguments
are provided, even though sham interventions have
a unique combination of specifics: the exposure of
participants to ‘‘positive harm’’ without a chance of
individual benefits, and the need for active deception. Sham interventions do not only involve a
chance of harm of omission because of the withholding of a treatment (if an established effective
intervention exists) such as in oral placebos but
also a degree of harm and risks because the bodily
integrity is affected by definition, also called ‘‘positive harm.’’2,60 This concept, however, is not
different ethically from the positive harm without
direct potential benefits for the participants in
other clinical research, such as phase 1 trials, especially when these involve first-in-class drugs.82-84
First-in-class drugs are drugs with a novel mechanism of action in comparison with existing drugs.83
Furthermore, active deception occurs in other
types of clinical trials, which is considered acceptable when the participants are informed beforehand of the possibility of being exposed to
deceptive tactics, so the participant can consent to
its use.85 Furthermore, in (oral) placebo controlled
trials, similar concerns have been raised regarding
the extent to which this approach actually increases
the scientific validity, particularly when a standard
of care is available.86,87 Nevertheless, ethical guidelines show considerable agreement that placebocontrolled trials are necessary scientifically and
valuable for society in certain instances, and it is
likely that these situations are comparable with
sham interventions.88-90 Therefore, it may be inappropriate to treat sham-controlled trials as a categorically different type of clinical research.
Second, although no difference in kind exists,
the combination of specific features of sham
interventions leads to a difference in degree in comparison with other research. For example, because
of the inherent risks and harms involved and the
involvement of deceptive tactics, the informed consent procedure is more likely to be complex and
needs a specific type of attention.
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Table. Arguments in favor and against the ethical acceptability of sham interventions
Arguments in favor
A sham intervention increases scientific validity
A sham intervention increases benefits to future patients
and society
Risks and harm of a sham intervention can be acceptable
Gaining valid informed consent is possible
Active deception is not a priori unethical
Sufficient support by public and researchers exists

Third, although we presented the arguments
‘‘in favor’’ and ‘‘against’’ the use of a sham
intervention group, the 2 extreme positions, which
range from ‘‘sham interventions are always
acceptable’’ to ‘‘sham interventions are never
acceptable,’’ are rarely, if ever, defended. Moreover, almost no author fully condemns sham
interventions. To begin with, the main arguments
against sham interventions are provoked because
of the risks and/or harm of a sham intervention,
but these arguments were directed primarily at the
fetal stem cell trials for Parkinson disease.67,68
Although these trials were considered morally
problematic because of the high risks involved
and the alternative scientific designs, this argument does not imply that sham-controlled trials
always involve unreasonable risks.
Furthermore, although some critics doubt the
need of sham procedures to increase scientific
validity and, subsequently to increase benefits to
science and society, these critics usually argue that
a sham control is used more often than scientifically necessary. Furthermore, they suggest that also
pragmatic trials, in which the intervention is
compared with the standard of care, are important, because these types of trials ensure information about the effectiveness in daily clinical
practice.91 Hence, hardly any disagreement exists
that sham interventions are scientifically necessary
in certain instances. The argument of substantial
benefit to future patients and society is not a separate argument but determined by the scientific
validity; if a sham intervention increases the scientific validity, it also increases the benefits to science
and society. Besides, the argument of the aversion
of the public is mainly an argument of emotion,
which (alone) is often not a strong enough argument to consider the practice unacceptable. In
addition, it is reasonable that there is potential

Arguments against
A sham intervention is often unnecessary for increasing
scientific validity
A sham intervention does not always increase benefits to
society
Risks and harm of a sham intervention are unacceptable
Difficulties are present in obtaining a valid informed
consent
Moral discomfort for investigator and participant can
occur, mainly from active deception
There is a lack of trust and support by public and
researchers

moral stress for investigators and participants
because of the need of deceptive tactics, but
many of the authors also showed ways to lessen
the moral stress, also because sometimes the investigator can be blinded. Finally, the argument of the
difficulties in obtaining valid consent is not a
strong argument because measures can be taken
to find out whether the participant has understood
the information sufficiently.
Fourth, it appears that most regard sham interventions as conditionally acceptable. These conditions consist of: scientific necessity, reasonable
risks (in terms of a proportional risk-benefit ratio),
and valid informed consent. To ensure a valid
informed consent, information about the chance
for deception should also be provided, also called
‘‘authorized deception.’’69 Regarding the assessment of the conditions of scientific necessity and
reasonable risk and/or harm, various criteria in
literature are presented.
We conclude that sham-controlled trials should
not be treated as a categorically different type of
clinical research but rather as different in degree.
Further debate should no longer address whether
a sham control is ethically acceptable, but rather
when the conditions are fulfilled. Particularly
attention should be paid to when a sham intervention
is scientifically necessary and when risk and harm are
reasonable.
The question when a sham intervention is
necessary scientifically should be addressed by
clear methodologic criteria. Although placebocontrolled trials often are regarded as trials that
ensure the greatest level of scientific validity, one
should avoid the belief that placebos or sham
interventions are considered a goal, instead of
means to blind participants (and investigators) to
prevent certain types of bias. If blinding a patient
and/or the investigator is considered scientifically
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necessary,92 one should assure that the blinding is
maintained during the trial to prevent bias as
much as possible93 and also to ensure that this is
reported adequately to achieve comparability of
trials in systematic reviews.
Nevertheless, even in double-blind RCTs, biases
can still occur, for example, different investigators
can elicit different placebo responses.94 Furthermore, one should remain aware that double-blind
RCTs often assure precision and generality, but realism is not always achieved, because the setting of a
trial does not necessarily reflect the situation in clinical practice.95 Furthermore, an RCT might not be
feasible for several reasons; when a long follow-up
time is required to assess intervention effects,
when only a small number of patients are available,
or because of patient preferences.25,96-99 In these
situations, cohort or case control studies, based on
registries, might be more appropriate.24
An important criterion to determine the reasonableness of risks of a sham procedure is to consider
whether the risks and/or harm (not only physical,
but also psychological) are proportional to the
benefits to science and society.84,100 Aspects that
determine the societal benefits are the seriousness
and prevalence of the disease.101,102 Assessing
whether the risks are proportional to societal benefits is challenging because societal benefits are
‘‘often vague, indeterminate and uncertain.’’103
Several frameworks have been developed to assist
researchers and institutional research boards
(IRBs) in assessing the risk-benefit balance, such
as the ‘‘net risk test’’104,105 or addressing this challenge via decision theory.106 Assessing the reasonableness of risks and benefits is a task for both
the researchers and the IRBs, but the IRBs should
make the final decision, before the potential participants are given information about the risks
and potential societal benefits.107 Hence, only
sham-controlled trials with reasonable risks should
be proposed to participants, instead of leaving the
participants to determine the reasonableness of
risks. In addition, some sham procedures will not
lead to any substantive risk and harm, because
these sham interventions involve only a minimally
invasive intervention such as an intravenous or
intra-articular injection. For other more invasive
sham interventions, the risks of the sham procedure should be minimized by withholding a part
of the intervention and, if possible, without deblinding.
Another aspect that should always be considered is whether a standard of care exists. Even if a
sham procedure might be scientifically necessary
and its risks might be proportionate to the

benefits, withholding the standard of care could
be viewed as unacceptable. Withholding the standard of care is acceptable, however, when this
would not add any risk of serious or irreversible
harm to the participants.88,90
In this paper we have ethically evaluated the
arguments in favor and against sham interventions
as they appear in the literature. We conclude that
none of the published papers on this topic fully
reject sham interventions, and many regard sham
interventions acceptable provided the conditions
of scientific necessity, reasonable risks, and a valid
informed consent (including authorized deception) are fulfilled. We suggest that further debate
should no longer address whether a sham intervention is ethically acceptable but rather when these
conditions are fulfilled. In particular, the issue
about when a sham intervention is necessary
scientifically and when the risks and harm are
reasonable should receive further interdisciplinary
discussion.

REFERENCES
1. Brim RL, Miller FG. The potential benefit of the placebo
effect in sham-controlled trials: implications for riskbenefit assessments and informed consent. J Med Ethics
2013;39:703-7.
2. Horng S, Miller FG. Ethical framework for the use of
sham procedures in clinical trials. Crit Care Med 2003;
31(3 Suppl):S126-30.
3. Moseley JB, O’Malley K, Petersen NJ, Menke TJ, Brody
BA, Kuykendall DH, et al. A controlled trial of arthroscopic surgery for osteoarthritis of the knee. N Engl
J Med 2002;347:81-8.
4. Kallmes DF, Comstock BA, Heagerty PJ, Turner JA, Wilson DJ, Diamond TH, et al. A randomized trial of vertebroplasty for osteoporotic spinal fractures. N Engl
J Med 2009;361:569-79.
5. Buchbinder R, Osborne RH, Ebeling PR, Wark JD, Mitchell P, Wriedt C, et al. A randomized trial of vertebroplasty
for painful osteoporotic vertebral fractures. N Engl J Med
2009;361:557-68.
6. Plazier M, Dekelver I, Vanneste S, Stassijns G, Menovsky T,
Thimineur M, et al. Occipital nerve stimulation in fibromyalgia: a double-blind placebo-controlled pilot study
with a six-month follow-up. Neuromodulation 2014;17:
256-63.
7. Boelens OB, van AT, Houterman S, Scheltinga MR, Roumen RM. A double-blind, randomized, controlled trial on
surgery for chronic abdominal pain due to anterior cutaneous nerve entrapment syndrome. Ann Surg 2013;257:
845-9.
8. Assmus B, Walter DH, Seeger FH, Leistner DM, Steiner J,
Ziegler I, et al. Effect of shock wave-facilitated intracoronary cell therapy on LVEF in patients with chronic heart
failure: the CELLWAVE randomized clinical trial. JAMA
2013;309:1622-31.
9. Tan MH, McAllister IL, Gillies ME, Verma N, Banerjee G,
Smithies LA, et al. Randomized controlled trial of intravitreal ranibizumab versus standard grid laser for macular

808 Niemansburg et al

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.
28.
29.

edema following branch retinal vein occlusion. Am
J Ophthalmol 2014;157:237-247.e1.
Sihvonen R, Paavola M, Malmivaara A, Itala A, Joukainen
A, Nurmi H, et al. Arthroscopic partial meniscectomy
versus sham surgery for a degenerative meniscal tear.
N Engl J Med 2013;369:2515-24.
Freed CR, Greene PE, Breeze RE, Tsai WY, DuMouchel W,
Kao R, et al. Transplantation of embryonic dopamine
neurons for severe Parkinson’s disease. N Engl J Med
2001;344:710-9.
Olanow CW, Goetz CG, Kordower JH, Stoessl AJ, Sossi V,
Brin MF, et al. A double-blind controlled trial of bilateral
fetal nigral transplantation in Parkinson’s disease. Ann
Neurol 2003;54:403-14.
Wolf BR, Buckwalter JA. Randomized surgical trials and
‘‘sham’’ surgery: relevance to modern orthopaedics and
minimally invasive surgery. Iowa Orthop J 2006;26:107-11.
Anderson JA, Kimmelman J. Ethics and uncertainty: considerations for the design and review of translational trials
involving stem cells. In: Hug K, Hermeren G, editors.
Translational stem cell research. Totowa (NJ): Humana
Press; 2011. p. 403-18.
Niemansburg SL, van Delden JJ, Dhert WJ, Bredenoord
AL. Regenerative medicine interventions for orthopedic
disorders: ethical issues in the translation into patients.
Regen Med 2013;8:65-73.
Daar AS, Greenwood HL. A proposed definition of regenerative medicine. J Tissue Eng Regen Med 2007;1:179-84.
Niemansburg SL, Teraa M, Hesam H, van Delden JJ,
Verhaar MC, Bredenoord AL. Stem cell trials for
vascular medicine: ethical rationale. Tissue Eng Part A
2014;20:2567-74.
Jacquier I, Boutron I, Moher D, Roy C, Ravaud P. The
reporting of randomized clinical trials using a surgical
intervention is in need of immediate improvement: a
systematic review. Ann Surg 2006;244:677-83.
Ardaugh BM, Graves SE, Redberg RF. The 510(k)
ancestry of a metal-on-metal hip implant. N Engl J Med
2013;368:97-100.
Chess LE, Gagnier J. Risk of bias of randomized
controlled trials published in orthopaedic journals.
BMC Med Res Methodol 2013;13:76.
Gagnier JJ, Kellam PJ. Reporting and methodological
quality of systematic reviews in the orthopaedic literature.
J Bone Joint Surg Am 2013;95:e771-7.
McCulloch P, Altman DG, Campbell WB, Flum DR, Glasziou P, Marshall JC, et al. No surgical innovation without
evaluation: the IDEAL recommendations. Lancet 2009;
374:1105-12.
Bal BS, Brenner LH. Corporate malfeasance, off-label
use, and surgeon liability. Clin Orthop Relat Res 2013;
471:4-8.
Black N. Why we need observational studies to evaluate
the effectiveness of health care. BMJ 1996;312:1215-8.
Solomon MJ, McLeod RS. Should we be performing more
randomized controlled trials evaluating surgical operations? Surgery 1995;118:459-67.
Albin RL. Sham surgery controls are mitigated trolleys.
J Med Ethics 2005;31:149-52.
Swift T, Huxtable R. The ethics of sham surgery in Parkinson’s disease: back to the future? Bioethics 2013;27:175-85.
Miller FG. Sham surgery: an ethical analysis. Sci Eng
Ethics 2004;10:157-66.
Fregni F, Imamura M, Chien HF, Lew HL, Boggio P,
Kaptchuk TJ, et al. Challenges and recommendations

Surgery
April 2015

30.

31.

32.

33.
34.

35.
36.
37.

38.
39.

40.

41.

42.
43.

44.

45.

46.
47.

48.

49.

50.

51.

for placebo controls in randomized trials in physical
and rehabilitation medicine: a report of the international
placebo symposium working group. Am J Phys Med Rehabil 2010;89:160-72.
Polgar S, Ng J. Ethics, methodology and the use of placebo controls in surgical trials. Brain Res Bull 2005;67:
290-7.
Hrobjartsson A, Gotzsche PC. Is the placebo powerless?
An analysis of clinical trials comparing placebo with no
treatment. N Engl J Med 2001;344:1594-602.
Sutherland ER. Sham procedure versus usual care as the
control in clinical trials of devices: which is better? Proc
Am Thorac Soc 2007;4:574-6.
Horng S, Miller FG. Is placebo surgery unethical? N Engl
J Med 2002;347:137-9.
Dowrick AS, Bhandari M. Ethical issues in the design of
randomized trials: to sham or not to sham. J Bone Joint
Surg Am 2012;94(Suppl 1):7-10.
Beecher HK. Surgery as placebo: a quantitative study of
bias. 1961. Int Anesthesiol Clin 2007;45:35-45.
Johnson AG. Surgery as a placebo. Lancet 1994;344:
1140-2.
Kaptchuk TJ, Goldman P, Stone DA, Stason WB. Do
medical devices have enhanced placebo effects? J Clin
Epidemiol 2000;53:786-92.
Gillett GR. Unnecessary holes in the head. IRB 2001;23:
1-6.
Mehta S, Myers TG, Lonner JH, Huffman GR, Sennett BJ.
The ethics of sham surgery in clinical orthopaedic
research. J Bone Joint Surg Am 2007;89:1650-3.
Boyle K, Batzer FR. Is a placebo-controlled surgical
trial an oxymoron? J Minim Invasive Gynecol 2007;
14:278-83.
Campbell MK, Entwistle VA, Cuthbertson BH, Skea ZC,
Sutherland AG, McDonald AM, et al. Developing a
placebo-controlled trial in surgery: issues of design,
acceptability and feasibility. Trials 2011;12:50.
Miller FG, Wendler D. The ethics of sham invasive intervention trials. Clin Trials 2009;6:401-2.
Mundi R, Chaudhry H, Mundi S, Godin K, Bhandari M.
Design and execution of clinical trials in orthopaedic
surgery. Bone Joint Res 2014;3:161-8.
Kishen TJ, Harris IA, Diwan AD. Primum non nocere and
randomised placebo-controlled surgical trials: a dilemma?
ANZ J Surg 2009;79:508-9.
Albin RL. Sham surgery controls: intracerebral grafting of
fetal tissue for Parkinson’s disease and proposed criteria
for use of sham surgery controls. J Med Ethics 2002;28:
322-5.
Angelos P. Sham surgery in research: a surgeon’s view. Am
J Bioeth 2003;3:65-6.
Das AK. Randomised clinical trials in surgery: a look at
the ethical and practical issues. Indian J Surg 2011;73:
245-50.
Olanow CW. Double-blind, placebo-controlled trials for
surgical interventions in Parkinson disease. Arch Neurol
2005;62:1343-4.
Linde K, Fassler M, Meissner K. Placebo interventions,
placebo effects and clinical practice. Philos Trans R Soc
Lond B Biol Sci 2011;366:1905-12.
Mann H. Sham surgery in randomized trials: additional
requirements should be satisfied. Am J Bioeth 2003;3:
W5-7.
Weijer C. I need a placebo like I need a hole in the head.
J Law Med Ethics 2002;30:69-72.

Surgery
Volume 157, Number 4

52. Sihvonen R, Paavola M, Malmivaara A, Jarvinen TL.
Finnish Degenerative Meniscal Lesion Study (FIDELITY):
a protocol for a randomised, placebo surgery controlled
trial on the efficacy of arthroscopic partial meniscectomy
for patients with degenerative meniscus injury with a
novel ‘RCT within-a-cohort’ study design. BMJ Open
2013;3.
53. Kowalski CJ. Sham surgery: not an oxymoron. Am J Bioeth 2003;3:W8-9.
54. Miller FG, Kaptchuk TJ. Sham procedures and the ethics
of clinical trials. J R Soc Med 2004;97:576-8.
55. Edward SJ, Stevens AJ, Braunholtz DA, Lilford RJ, Swift T.
The ethics of placebo-controlled trials: a comparison of
inert and active placebo controls. World J Surg 2005;29:
610-4.
56. Freeman TB, Vawter DE, Leaverton PE, Godbold JH,
Hauser RA, Goetz CG, et al. Use of placebo surgery in
controlled trials of a cellular-based therapy for Parkinson’s disease. N Engl J Med 1999;341:988-92.
57. Jones JW, McCullough LB, Richman BW. The ethics of
sham surgery in research. J Vasc Surg 2003;37:482-3.
58. Stock G. If the goal is relief, what’s wrong with a placebo?
Am J Bioeth 2003;3:53-4.
59. Miller FG. The enduring legacy of sham-controlled trials
of internal mammary artery ligation. Prog Cardiovasc
Dis 2012;55:246-50.
60. London AJ, Kadane JB. Placebos that harm: sham surgery
controls in clinical trials. Stat Methods Med Res 2002;11:
413-27.
61. Wartolowska K, Judge A, Hopewell S, Collins GS, Dean BJ,
Rombach I, et al. Use of placebo controls in the evaluation of surgery: systematic review. BMJ 2014;348:g3253.
62. London AJ, Kadane JB. Sham surgery and genuine standards of care: can the two be reconciled? Am J Bioeth
2003;3:61-4.
63. Sites BD, Neal JM. Placebo or intervention? Is it all a
sham? Anaesthesia 2011;66:73-5.
64. Fahy C, Costi D, Cyna A. Invasive ‘placebo’ controls: have
we lost sight of whom we are blinding? Paediatr Anaesth
2011;21:1089-91.
65. Polgar S, Ng J. A critical analysis of evidence for using
sham surgery in Parkinson’s disease: implications for
public health. Aust N Z J Public Health 2007;31:270-4.
66. Clark PA. Placebo surgery for Parkinson’s disease: do
the benefits outweigh the risks? J Law Med Ethics 2002;
30:58-68.
67. Macklin R. The ethical problems with sham surgery in
clinical research. N Engl J Med 1999;341:992-6.
68. Dekkers W, Boer G. Sham neurosurgery in patients with
Parkinson’s disease: is it morally acceptable? J Med Ethics
2001;27:151-6.
69. Horng S, Grady C. Misunderstanding in clinical research:
distinguishing therapeutic misconception, therapeutic
misestimation, and therapeutic optimism. IRB 2003;25:
11-6.
70. Wartolowska K, Beard DJ, Carr AJ. Attitudes and beliefs
about placebo surgery among orthopedic shoulder surgeons in the United Kingdom. PLoS One 2014;9:e91699.
71. Horng SH, Miller FG. Placebo-controlled procedural trials for neurological conditions. Neurotherapeutics 2007;
4:531-6.
72. Angelos P. Ethical issues of participant recruitment in
surgical clinical trials. Ann Surg Oncol 2013;20:3184-7.
73. Leeds HS. Social aspects of sham surgeries. Am J Bioeth
2003;3:70-1.

Niemansburg et al 809

74. Cohen PD, Herman L, Jedlinski S, Willocks P, Wittekind
P. Ethical issues in clinical neuroscience research: a patient’s perspective. Neurotherapeutics 2007;4:537-44.
75. Frank SA, Wilson R, Holloway RG, Zimmerman C, Peterson DR, Kieburtz K, et al. Ethics of sham surgery: perspective of patients. Mov Disord 2008;23:63-8.
76. Schwarz F, Christie D. Use of ‘sham’ radiotherapy in randomized clinical trials. J Med Imaging Radiat Oncol 2008;
52:269-77.
77. Hare KB, Lohmander LS, Roos EM. The challenge of
recruiting patients into a placebo-controlled surgical trial.
Trials 2014;15:167.
78. Kim SY, Frank S, Holloway R, Zimmerman C, Wilson R,
Kieburtz K. Science and ethics of sham surgery: a survey
of Parkinson disease clinical researchers. Arch Neurol
2005;62:1357-60.
79. Prehn AW, Vawter DE, Gervais KG, DeVries RG, Garrett
JE, Freeman TB, et al. Studying neurosurgical implants
for Parkinson disease: a question of design. Neurology
2006;67:1503-5.
80. Clark CC. The physician’s role, ‘‘sham surgery,’’ and trust:
a conflict of duties? Am J Bioeth 2003;3:57-8.
81. Means KR Jr. The ethics of sham surgery in clinical orthopaedic research. J Bone Joint Surg Am 2008;90:444-5.
82. Anderson JA, Kimmelman J. Are phase I trials therapeutic? Risk, ethics, and division of labor. Bioethics 2014;28:
136-46.
83. Magnus D. Translating stem cell research: challenges
at the research frontier. J Law Med Ethics 2010;38:
267-76.
84. King NM. Defining and describing benefit appropriately
in clinical trials. J Law Med Ethics 2000;28:332-43.
85. Miller FG, Wendler D, Swartzman LC. Deception in
research on the placebo effect. PLoS Med 2005;2:e262.
86. Temple R, Ellenberg SS. Placebo-controlled trials and
active-control trials in the evaluation of new treatments.
Part 1: ethical and scientific issues. Ann Intern Med
2000;133:455-63.
87. Freedman B, Glass KC, Weijer C. Placebo orthodoxy in
clinical research. II: ethical, legal, and regulatory myths.
J Law Med Ethics 1996;24:252-9.
88. World Medical Association. WMA Declaration of Helsinki Ethical Principles for Medical Research Involving Human
Subjects. 2013. Available from: http://www.wma.net/en/
30publications/10policies/b3/. Accessed Feb 5, 2015.
89. Miller FG. The ethics of placebo-controlled trials. In:
Emanuel EJ, Grady CC, Crouch RA, Lie RK, Miller FG,
Wendler DD, editors. The Oxford textbook of clinical
research ethics. Oxford: Oxford University Press; 2011.
90. The Council for International Organizations of Medical
Sciences (CIOMS) in collaboration with the WHO. International Ethical Guidelines for Biomedical Research
Involving Human Subjects. Geneva: WHO; 2002. Available
from: http://www.cioms.ch/publications/layout_guide
2002.pdf. Accessed Feb 5, 2015.
91. Haynes B. Can it work? Does it work? Is it worth it? The
testing of health care interventions is evolving. BMJ
1999;319:652-3.
92. Schulz KF, Grimes DA. Blinding in randomised trials: hiding who got what. Lancet 2002;359:696-700.
93. Heckerling PS. Placebo surgery research: a blinding
imperative. J Clin Epidemiol 2006;59:876-80.
94. Kaptchuk TJ. The double-blind, randomized, placebocontrolled trial: gold standard or golden calf? J Clin
Epidemiol 2001;54:541-9.

810 Niemansburg et al

95. Ho VK. Medicine, methodology, and values: trade-offs in
clinical science and practice. Perspect Biol Med 2011;54:
243-55.
96. McCulloch P, Taylor I, Sasako M, Lovett B, Griffin D. Randomised trials in surgery: problems and possible solutions.
BMJ 2002;324:1448-51.
97. Cook JA. The challenges faced in the design, conduct and
analysis of surgical randomised controlled trials. Trials
2009;10:9.
98. Ergina PL, Cook JA, Blazeby JM, Boutron I, Clavien PA,
Reeves BC, et al. Challenges in evaluating surgical innovation. Lancet 2009;374:1097-104.
99. Stirrat GM. Ethics and evidence based surgery. J Med
Ethics 2004;30:160-5.
100. Joffe S, Miller FG. Bench to bedside: mapping the moral
terrain of clinical research. Hastings Cent Rep 2008;38:30-42.
101. Emanuel EJ, Wendler D, Grady C. What makes clinical
research ethical? JAMA 2000;283:2701-11.

Surgery
April 2015

102. Habets MG, van Delden JJ, Bredenoord AL. The social
value of clinical research. BMC Med Ethics 2014;15:66.
103. Musschenga AW, Van Luijn HE, Keus RB, Aaronson NK.
Are risks and benefits of oncological research protocols
both incommensurable and incompensable? Account Res
2007;14:179-96.
104. Rid A, Wendler D. A framework for risk-benefit evaluations in biomedical research. Kennedy Inst Ethics J 2011;
21:141-79.
105. Wendler D, Miller FG. Assessing research risks systematically: the net risks test. J Med Ethics 2007;33:481-6.
106. Bernabe RD, van Thiel GJ, Raaijmakers JA, van Delden
JJ. Decision theory and the evaluation of risks and
benefits of clinical trials. Drug Discov Today 2012;17:
1263-9.
107. Emanuel EJ, Miller FG. Money and distorted ethical judgments about research: ethical assessment of the TeGenero
TGN1412 trial. Am J Bioeth 2007;7:76-81.

