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Clinicians are presented with prob-
lems that require evidence. Ran-

domized controlled trials (RCTs) are
considered the optimal study design
for evaluating the effect of a new
medical or surgical intervention. Sur-
gical RCTs are carried out less often
than RCTs of medical interventions,
partly because using RCTs to evalu-
ate surgical or interventional proce-
dures is difficult and demands special
consideration of issues such as blind-
ing and the effects of surgeon factor,
learning curve and differences in pre-
or postprocedural care. Despite these
obstacles, RCTs are becoming more
common as surgeons in many spe-
cialties become acquainted with the
proper methodology for health re-
search.

The mere description of a study as
“randomized” does not allow clini-
cians to infer validity — to base infer-
ences on the accuracy of the results
drawn from the sample of patients

studied (internal validity) or the gen-
eralizability of these results to other
settings (external validity). The pur-
pose of this article is to review, with-
in a framework of a critical appraisal
of surgical RCTs, strategies to inter-
pret the results and the issues to con-
sider when applying these results to 
a clinical practice setting. A clinical
scenario will be used to illustrate how
surgeons might retrieve and evaluate
evidence.

Scenario

A 67-year-old accountant who you
know has osteoarthritis in her hips
comes to your office. In the past
year, the pain in her right hip has
increased dramatically despite the
conservative treatment you have pre-
scribed. Pain now prevents her from
walking for more than 5 minutes,
and enjoying recreational activities
such as golf.

After examination and a review of
her x-rays you conclude that she may
benefit from total replacement of her
right hip. You discuss with her the
nature of her problem, and the ex-
pectations and risks of the surgery.
You recommend a “cementless” im-
plant recently advocated at an ortho-
pedic conference you attended.

Your patient recalls 2 neighbours
who were exceptionally satisfied with
their hip replacements. In their cases,
however, cement was used to bond
the metal hip to the bone. “What-
ever way they did it,” she tells you, “I
want it done the same way.”

You ask her to go home, think
about what you told her, and return
in a few weeks for another discus-
sion. Realizing that you remain un-
certain about the latest evidence on
outcomes favouring cemented versus
uncemented arthroplasty, you decide
to search the literature before your
patient’s next appointment.
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The literature search

The ideal article addressing the ques-
tion would be one comparing cases
of cemented hip arthroplasty with
those not cemented. From your
home computer you enter Medline,
the National Library of Medicine’s
PubMed database. In the search field
you enter “hip AND cement AND
randomized” with limits to the last 3
years, English articles, studies using
human subjects, and clinical trials.

This search yields 10 hits. As you
review the titles of the articles found,
“Comparison of total hip arthro-
plasty performed with and without
cement,” a 6-page article by Laupacis
and colleagues published in 2002,1

attracts your attention. This recent
article appears to address your partic-
ular question, and you expect it to
give you the answer.

Evaluating the search

This search strategy is unfortunately
insufficient to identify all the RCTs
and other sources that could give you
a more complete review of topics. To
learn how to plan an appropriate
search, refer to the first article of this
series, by Birch and associates.2

Although various study designs
are used in clinical research, RCTs
are generally regarded as the most
scientifically rigorous for evaluating
the effect of a surgical intervention
and protecting against selection bias.3,4

Results from observational studies
may generally be valid, but their limi-
tations are acknowledged.

The fundamental criticism of ob-
servational studies is that unrecog-
nized confounding factors may dis-
tort the results. Although RCTs will
remain a prominent tool in clinical
research, the results of a single RCT,
like those of a single observational
study, should be cautiously inter-
preted. If an RCT is later determined
to have given wrong answers, evi-
dence from other trials and from
well-designed cohort or case–control
studies can and should be used to

find the right answers. The common-
ly held belief that only RCTs produce
trustworthy results and that observa-
tional studies are inherently mislead-
ing does disservice to patient care,
clinical investigation and the educa-
tion of health care professionals.5

Summary of the appraised article

The Laupacis group’s study was de-
signed to compare the fixation of a
Mallory–Head total hip prosthesis
with and without cement. Recruit-
ment was slow; the intended sample
size of 300 patients, which had been
planned in order to attain a study
power of 80%, was reduced to 250.1

Of these 250 patients, 124 under-
went hip arthroplasties with cement
and 126 without cement. The out-
comes assessed included mortality,
revision arthroplasty, health-related
quality of life (HRQoL, measured
with 5 different scales) and a 6-
minute walk test.

The mean time of follow-up was
6.3 years (minimum 0, maximum
9.4 yr). Complete follow-up data
were unavailable for 36 patients
(14.4%): 31 refused to continue with
the HRQoL follow-up examinations,
4 were lost to follow-up and 1 was
mistakenly not followed. Overall 35
of the patients studied died, at a
mean postoperative period of 4.2
years; but it is unclear how many
were in either group.

More revisions were required in
patients who had a prosthesis with
cement (10.5%) than those without
(4.5%), but the difference was not
statistically significant. However, pa-
tients in the group with cemented
implants had femoral revisions signif-
icantly more frequently (9.7%) than
those with cementless implants (0.8%;
p = 0.002). (A femoral revision deals
with the stem of the implant that
goes inside the length of the bone.)

A comparison of pre- and post-
operative HRQoL scores revealed
substantial improvements across a
wide array of dimensions of health
status and HRQoL in both groups,

particularly during the first 3 months
after surgery. During the 7 years of
follow-up, HRQoL was maintained
with minor decline between the first
and seventh years. Mean time trade-
off scores, in total, improved from
0.29 before to 0.8 after operation,
but p values were not provided.

Our article has the same structure
as previous items in the evidence-
based surgery series.2,6–9 The purpose
of ours is to help readers appraise the
strengths and weaknesses of RCTs in
the surgical literature. This article
will apply the principles in the Users’
Guides to the critical appraisal of a
surgical RCT, as in Box 1.

Are the results of this RCT valid?

Did the investigators take the
learning curve into consideration?

In contrast to drug trials, the surgical
RCT, which compares a “novel” to
the “usual” intervention, has to deal
with the learning curve. The learning
curve usually refers to the accumu-
lated experience on a new procedure
that allows continuous refinement of
patient selection, operative technique,
adjunctive medication and postpro-
cedural care. Although some investi-
gators suggested that surgical RCTs
should start with the first patient,11,12

most investigators disagree. Most be-
lieve that it is inappropriate to com-
pare a familiar with an unfamiliar sur-
gical intervention, as mistakes and
adverse outcomes are more likely to
occur with the unaccustomed pro-
cedure, which will bias the results
against the novel intervention.13–15

The report by Laupacis and co-
workers1 has no indication that a learn-
ing curve was considered. We do not
know if the surgeons took a course
on the cementless prosthesis or did a
few cases to feel comfortable before
embarking on the RCT. Considering
that the 2 participating surgeons are
experienced orthopedic specialists, let
us assume that the critical part of the
procedure was performed by them
many times before, and the learning
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curve was therefore not an issue. Any
misleading data resulting from this
problem would bias against the non-
cemented prosthesis; thus, if any-
thing, the estimate of benefit of a
non-cemented prosthesis is conserva-
tive. Learning curves can be a major
factor when the interventions being
compared are quite different in tech-
nique, such as open versus laparosco-
pic cholecystectomy.

Were patients randomized?

Randomization tends to produce
comparable groups; that is, known
and unknown prognostic factors in
participating patients will, with ran-
domization, become evenly balanced

between the study groups.16 Because
a patient’s, physician’s or researcher’s
preferences may bias allocation, ran-
domization removes that potential.

Since bias in the selection of cases
can influence outcomes, it is impera-
tive that experimental and control
groups be randomized. The authors
of the study under scrutiny tell us
that their means of randomization
was computer-generated, a method
that is appropriate.

Was randomization concealed
(blinded or masked)?

It is important that those deciding
whether a given patient is eligible for
the trial remain unaware of the arm

of the study to which the patient will
be allocated. If randomization or
concealment fails, they may systema-
tically enrol sicker or less sick patients
to either treatment group, leading to
biased results.4,17 The randomization
method is faulty if investigators as-
sign patients according to even or
odd birth year, alternate chart num-
bers, and so on, as these strategies
are prone to selection bias.18 For ex-
ample, if even/odd birth year is used,
the randomization method is uncon-
cealed and investigators, consciously
or subconsciously, may select patients
based on knowledge of the group to
which they are being allocated. In
the Laupacis group’s article,1 opaque
envelopes provided the sequence of
the procedure, which were opened in
the operating room. Provided no
one tampered with these envelopes,
we can be satisfied to this point that
in fact concealment in this study was
achieved.

A sealed, opaque envelope cannot
be read without spoiling the seal.
When such envelopes are used, they
should be sequentially numbered to
circumvent repeated opening. As the
authors did not mention any means
that was used to prevent premature
or repeated opening of their opaque
envelopes, we must place a question
mark beside concealment as applied
in this study.

Central randomization (offsite ran-
domization by an uninvolved party)
is the most effective way of ensuring
concealment in surgical trials.

In contrast to pharmaceutical stu-
dies where concealment and treat-
ment masking can be continued to
the end of the study, in surgical stud-
ies concealment can only be main-
tained until the surgeon opens the
envelope. From that time forward,
the surgeon knows what procedure
the patient will undergo.

Were patients stratified?

Some investigators might want to
make sure, prior to randomization,
that any prognostic factors known to
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Box 1. Users’ Guides for an article about RCT in surgery

Are the results valid?

Did the 2 surgical groups begin the study with a similar prognosis?

• Did the investigators take into consideration the learning curve?

• Were the patients randomized?

• Was randomization concealed (blinded and masked)?

• Were patients stratified?

• Were patients’ data analyzed in the surgical groups to which they were
randomized?

• Were patients in the 2 surgical groups similar with respect to known
prognostic factors?

Did the surgical groups retain a similar prognosis after the study started?

• Were patients aware of group allocation?

• Were surgeons aware of group allocation?

• Were outcome assessors aware of the surgical group allocation?

• Was follow-up complete?

What are the results?

• How large was the treatment effect?

• How precise was the estimate of the treatment effect?

How can I apply the results to patient care?

• Were the study patients similar to my patients?

• Were all clinically important outcomes considered?

• Are the likely treatment benefits worth the potential harm and costs?

This list was modifed from Users’ guides to the medical literature: a manual for
evidence-based clinical practice, by G. Guyatt and D. Rennie (Chicago: AMA
Press; 2002).



be strongly associated with outcome
events are evenly divided between the
study groups. This randomization
method is called stratified randomiza-
tion. Laupacis and associates1 applied
this method by stratifying patients by
surgeon (initials RB or CR) and age
(under and over 60 years) and by sel-
ecting a computer-generated ran-
domization system.

Moreso than in medical studies,
individual skills and technique may
have a major effect on surgical out-
comes. In surgical RCTs, stratifica-
tion by surgeon should therefore be
considered whenever possible.

Laupacis and coauthors1 inform us
that they used a stratified randomiza-
tion method. Unfortunately, they did
not report whether age or surgeon
factor accounted for any of the ob-
served differences in outcomes (pa-
tient survival or need for revision of
the prosthesis).

Were patients analyzed in the group
to which they were randomized?

Surgical investigators can corrupt
randomization if not all patients re-
ceive their assigned surgery. For ex-
ample, if the anesthetist, after induc-
tion of anesthesia, voices concern
about a patient’s arrhythmia or fears
a myocardial infarction, the surgeon
might decide to carry out whichever
procedure would take less time, even
if it is not the one randomized to be
performed. Another scenario could
involve a decision by the surgeon to
use alternate procedure because of
unexpected findings during the sur-
gery, e.g., poor quality of bone.

Data for such patients might then
be dropped from the analysis. If sur-
geons include such poorly destined
patients in one treatment group and
drop them from the other, then even
a suboptimal surgical procedure may
appear to be effective.

Intention-to-treat analysis avoids
this potential bias.10,19 In essence, the
analysis of outcomes is based on the
treatment arm to which patients were
randomized and not on the surgical

treatment received. With this analysis
method, all known and unknown
prognostic factors remain distributed
between the surgical groups as equal-
ly as they were at randomization.

Were patients in the treatment and
control groups similar with respect
to known prognostic factors?

Since bias in case selection can influ-
ence the effect of the intervention,
it is imperative that the experimen-
tal and control (more traditional
treatment) groups begin their treat-
ment with same prognosis, i.e.,
stage of disease, underlying morbid
condition and age. In the Laupacis
study,1 the authors informed us that
they included patients with osteo-
arthritis (OA) of the hip who were
undergoing a unilateral procedure.
They excluded patients who were
75 years of age or older. Note that
the more elderly patients were likely
excluded because uncemented de-
signs can fail in the presence of poor
bone quality and unsuitable canal
morphology.

In the article itself, we are not
given the information necessary to
judge for ourselves if in fact the
groups are similar. However, an ad-
dress was provided for a Web page
where this information can be found.
Checking this page, we found a list
of factors provided that included the
ratio of women to men, percentage
of patients operated on by one of the
authors, and preoperative scores on
the HRQoL scales used in the study.
The distribution between the 2 treat-
ment groups of all the prognostic
factors in Box 1 can therefore be de-
termined. Although no statistical an-
alyses were presented, no significant
clinical difference was apparent.

It would have been beneficial to
know whether patients had the same
level of disease; we only know that
“severe OA” patients were omitted.
Radiographic staging does not al-
ways correlate with clinical limita-
tions; it may not have been included
for that reason.

Were patients aware of their group
allocation?

It has been recognized in the medi-
cal literature for some time that if pa-
tients know the treatment and be-
lieve it to be efficacious, they tend to
feel better than those who do not,
even when the treatment is the same.
This has been dubbed the placebo
effect.20 Placebo effect, which is usu-
ally but not necessarily beneficial, is
attributable to an expectation that
the regimen will have an effect — the
power of suggestion.21 Knowing (or
even thinking that they know) that
they are in the experimental group
could influence patients to answer
QoL questions in a favourable man-
ner, exaggerating the response in the
surgical arm receiving (in this case)
the newer cementless prosthesis.

In this particular study, the au-
thors made it clear that the patient
was unaware of the type of prosthesis
he or she received. Furthermore, the
eventual scar would be identical, as
“all patients were operated on by ei-
ther surgeon with use of an identical
direct lateral approach….” However,
in surgical trials where the question
of interest compares surgical and
nonsurgical interventions, this is fre-
quently impossible.

Were clinicians (surgeons) aware
of group allocation?

Differences in patient care other than
the surgical intervention under con-
sideration can bias the results. For
example, if the surgeon was biased
toward the cementless prosthesis, he
or she might take a little extra time
and pay a bit more attention to de-
tails such as hemostasis or placement
of the prosthesis, producing an over-
estimate of its good effects.

Even use of correct randomiza-
tion does not guarantee that 2 surgi-
cal groups will remain prognostically
balanced. In contrast with pharma-
ceutical trials where the clinicians do
not know whether the patient takes
the experimental drug or the pla-
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cebo, in surgery the procedure can
not be concealed from the surgeon
executing it. Despite the attention22,23

paid to this problem, it unfortunately
has no easy solution.

In the article under study, because
no effective blinding of the surgeon
was possible, we just don’t know
how much differential surgical care
has been applied, consciously or un-
consciously, to the cementless im-
plant group.

Were outcome assessors aware of
group allocation?

Even when randomization has suc-
cessfully controlled for selection bias
and surgical groups have been kept
prognostically balanced, the study
can still introduce bias if the assessors
of outcomes have not been blinded.
We define as assessors those who col-
lect outcome information. If either
surgical arm of the study receives
more frequent or thorough measure-
ment of outcome or co-intervention
(additional physiotherapy, for exam-
ple), positive interpretation of mar-
ginal findings, or a different degree of
encouragement during performance
tests, then results can be distorted in
favour of the group receiving the ad-
ditional attention.24

The authors of the appraised RCT
inform us that neither the patient nor
the research assistant who assessed the
outcomes was aware of the type of
prosthesis that had been inserted.
Whether this materialized or not, we
just don’t know. Physiotherapists do-
ing assessments in hospitals do have
access to patients’ charts. Conscious or
unconscious perusal of the operative
record could have revealed the type of
implant used. We don’t know to what
extent the investigators concealed this
information on patients’ charts.

Was follow-up complete?

A major threat to the validity of an
RCT is failure to account for all the
patients at the end of the study. The
greater the number of patients lost in

this way, the greater the harm done
to the study. Patients who did not
return for a follow-up appointment
or test may have died or had a bad
outcome. It is also possible they may
have had a very satisfactory outcome
and didn’t bother returning for fol-
low-up. When the loss rate is large
(greater than 10% or so of the study
patients), it affects the study’s valid-
ity. There are specific guidelines on
this subject.10,25 A large lost-to-follow-
up rate reduces the study power.

The occurrence of the event of in-
terest among patients is uncertain after
a specified time when follow-up data
collection ends. It is unknown when
or whether the event of interest oc-
curred subsequently. Such study sub-
jects are described as “censored” or
“lost to follow-up”.26,27 These patients
still contribute to the study up to the
time at which their outcome status
was last known. One way to examine
the data for censoring effect requires
the use of appropriate analytic meth-
ods, such as survival analysis (applica-
tion of life-table method to data).25,28

In this study, the authors have not de-
scribed their statistical methods; but
when the results are reviewed, it is
clear that they used survival analysis.

The authors had planned original-
ly to recruit 300 patients, to provide
80% study power. Study power is an
issue decided early in the planning
phase; the calculated sample size is
the minimum required to maintain
that power throughout the study.
With 250 patients randomized into
the appraised RCT, this study likely
became underpowered. Furthermore,
complete follow-up data were un-
available for 36 patients: 31 who re-
fused to continue with all of the HR
QoL follow-up examinations, 4 who
were lost to follow-up and 1 who was
mistakenly not followed.

What are the results?

How large was the treatment effect?

The authors reported that during the
follow-up of the study, revision sur-

gery occurred more often with the
cemented prostheses than with those
without cement (13 patients v. 6, p
= 0.11). They inform us that this dif-
ference was not statistically signifi-
cant; however, cemented implants
had significantly more revisions of
the femoral component of the pros-
thesis (12 v. 1, p = 0.002). Unfortu-
nately, the results were presented in a
way not easily interpreted by practis-
ing surgeons.

From the data the authors pro-
vided, we were able to calculate the
absolute risk reduction (ARR), rela-
tive risk (RR), relative risk reduction
(RRR) and numbers needed to treat
(NNT), all shown in Table 1 and
Table 2. (Explanations of these terms
and calculations can be found in the
article by Urschel and associates7 in
this series.) Notice the subset of val-
ues related to the femoral compo-
nent of the prosthesis.

The NNT is very useful to the
clinician. It tells us that every 20
cementless prostheses installed by
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Table 1

Number (and %) of hip replace-
ments needing revision surgery

Cemented
implants

Cement-
less

Patients randomized 124 126

Revisions required 13 (10.5) 6 (4.8)

Femoral only 12 (9.7) 1 (0.8)

Table 2

Calculations from study data
Revisions

Factor & equation All      Femoral 

Absolute risk reduction 0.05 0.1

ARR =
e.g.,

x =
y =

x – y =
=

x – y
for all subjects:
13/124 = 0.10
6/126 = 0.05
0.10 – 0.05
0.05

Relative risk 0.5 0.08
RR = y/x

Relative risk reduction 50% 92%
RRR = (1 – y/ x) ×××× 100

No. needed to treat 20 10
NNT = 1/ARR



surgeons prevents 1 revision surgery
that would be needed if cemented
prostheses had been used. Only 10
cementless prostheses need to be
performed to prevent 1 revision of a
femoral component.

With regard to the various HR
QoL scales that we believe are very
relevant to surgical studies, the au-
thors made a cursory mention in the
results section of their article that “all
outcomes measures had substantially
improved by 3 months after sur-
gery.” HRQoL, the article goes on
to report, “was maintained during
the 7 years of follow-up, although it
appeared to decrease slightly between
the first and seventh years.” This
statement is insufficient. It can be ex-
plained by a failure of the investiga-
tors to power the study adequately
for HRQoL scales.

How precise was the estimate 
of the treatment effect?

The true reduction to the revision
rate caused by use of a cementless
prosthesis can never be known. The
best estimate we have is that pro-
vided by this RCT, called the point
estimate.

The true reduction value lies
somewhere in this neighbourhood,
and it is unlikely to be precisely cor-
rect. The best method to communi-
cate this point estimate is to provide
the confidence interval (CI). A CI is
a set of values within which one can
be confident that the true value
lies.10,29 Although the breadth of the
CI chosen is somewhat arbitrary, by
convention a 95% interval is used. A
95% CI defines the set within which
we expect to find the true effect esti-
mate 95% of the time. It becomes
narrower as sample sizes increase.

CIs are important for interpreting
studies with negative results as well as
positive. In a positive RCT where the
authors claim that the novel treat-
ment is effective, all we have to do is
to look at the lower boundary of the
CI. If we believe that this lower-
bound effect change is clinically im-

portant, then the indication to adopt
this new surgical intervention is
strong. If on the other hand we do
not consider this value clinically im-
portant, despite the fact that the p
value was significant, we may want
further evidence before we adopt it.

Looking at the upper CI bound-
ary can help us respond to negative
studies, i.e. those where the p value is
too large to be significant. When the
upper value, if true, shows a result
that would be clinically important,
the study does not exclude an impor-
tant treatment effect.10 The authors
of this RCT did not provide a CI
value of the revision rate, either for
the whole implant or for the femoral
component. They did, however, pro-
vide a p value for both outcomes.
From the p value we can calculate CI
ourselves.30

The formula for calculating the
95% CI for a proportion (p) is CI =
p ± 1.96 ×× SE, where SE is the stan-
dard error. The formula for SE of a
proportion is SE = [p ×× (1 – p)/n]1¼2

where p is the proportion and n is
the number of patients.

We have calculated 95% CIs for
the rates provided in the article. The
revision rate in the cemented group
was 10.5%, with a CI of 5.1–15.9.
The revision rate in the cementless
group was 5%, with a CI of 1.2–8.8.
The femoral revision rate in the ce-
mented group was 10%, with a CI of
4.7–15.3. The femoral revision rate
in the cementless group was 0.8%,
with a CI of 0.04–3.95.

With regard to the various HR
QoL scales, the authors did not pro-
vide an estimate of the change in the
score or its CI. They did provide, on
a Web page, the raw data from which
we can calculate the pre- to post-
operative score change.

How can I apply the results to
patient care?

Were the study patients similar
to the patient(s) in my practice?

Before we accept the RCT’s findings

and apply them to our scenario pa-
tient, we need to decide whether she
is similar to the patients who partici-
pated in the RCT.

The patients in any RCT may be
quite different from our own because
the inclusion/exclusion criteria used
in a trial are usually stringent. For ex-
ample, the RCT may have included
male patients only, whereas our pa-
tient is female; our patient may have
comorbid conditions not present in
RCT participants, and so on. One
must also consider that RCT report
averaged the treatment effects in
their study patients, when some indi-
viduals undoubtedly benefited more
than others, and some may not have
benefited at all.

If we look at the inclusion and ex-
clusion criteria set by the investiga-
tors of the study scrutinized in our
article, we find that indeed, our pa-
tient meets their inclusion criteria.
We can therefore be confident that
their results apply to our patient as
well. Although the average age of
their study participants was younger
(mean 64 yr), upon closer examina-
tion of the article we see that a sub-
group analysis of the results was per-
formed by age, for those 60 years or
younger and those 60–75 years old.
The RCT findings still hold for the
older subgroup. Our patient is simi-
lar in age to the patients in the study,
and hence we are willing to apply the
RCT’s findings to her.

Were all clinically important
outcomes considered?

Surgical interventions are indicated
only if they produce clinically impor-
tant changes to the patient. A small
physiological change in some variable
is not a justification to submit the pa-
tient to surgery. For example, a posi-
tive change of 10° in the range of
motion (RoM) of the knee or hip
with a prosthesis is not justification
for surgery, unless this change leads
to a substantial change in the pa-
tient’s quality of life.

In their article, Laupacis and co-
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authors mentioned that they assessed
3 different outcomes.1 First, they
used mortality as an important out-
come. Unfortunately, they do not
state the death rate in each group,
but only that 35 of all their random-
ized patients died.

The second outcome they studied
was revisional surgery of the hip. As
hip prostheses are associated with
complications downstream, this is an
important outcome to consider —
and indeed, it was. Revision of the
implant submits a patient to addi-
tional surgery with well-recognized
potential for perioperative morbidity.
Revisional surgeries also add expen-
ses to the health care system, which
matter from a societal perspective.
The investigators unfortunately did
not “piggyback” an economic analy-
sis onto their RCT report.

The third outcome was the assess-
ment of HRQoL. With 5 different
scales they demonstrated that scores
improved substantially after implant.
Although it was left unclear whether
the cementless prosthesis outdid the
other in this respect, both groups’
rise in HRQoL scores appears to
have been similar during the study
period.

Are the likely treatment benefits
worth the potential harm and costs?

Before we decide to use the study’s
findings to persuade our patient, it is
important to consider whether the
probable benefits that we expect the
patient to derive are worth the effort.
Any surgery carries risks, which can
include anesthetic complications, sur-
gical wound infection, pneumonia
and deep-vein thrombosis.

There is evidence in the literature
going back to the 1960s that intro-
duction of a hip prosthesis improves
HRQoL in patients afflicted with
OA. The RCT we have been examin-
ing suggests that in patients younger
than 75 years of age without severe
OA, infectious arthritis or previous
hip/knee arthroplasty, cementless
arthroplasty results less often in revi-

sional surgery while exhibiting equiv-
alent risk of mortality and improve-
ments in HRQoL.

Trading off benefit and risk re-
quires that we examine carefully the
risks of surgery, not only the initial
one but also any revisions down-
stream. If we believe the findings of
the study that the cementless implant
is less likely to require later revision,
we may want to consider using this
rather than the cemented one.

Costs also need to be considered.
Our universal health care system cov-
ers the surgery costs; as well, there
are indirect costs borne by the pa-
tient and her family to think of. If we
are convinced that the cementless
prosthesis is less likely to require revi-
sion in the future, there may be com-
pelling reason to advocate this novel
intervention.

Resolution of the scenario

After going carefully over the evi-
dence presented in the published
manuscript and the Web page, we
are convinced that our patient will
benefit from either prosthesis in
terms of pain control, ability to walk
and general improvement in her
quality of life. If she chooses the ce-
mentless prosthesis, she is more likely
to avert revision of her prosthesis
downstream. Although you recog-
nize that the results of this study may
not be generalizable to all cemented
and uncemented prostheses, the one
used in your institution is the same
as that used by Laupacis and col-
leagues.1 Therefore, you recommend
the cementless prosthesis.

Discussion

Although this article discussed the
appraisal of a single RCT that ad-
dresses a single clinical question, the
reader should be aware that to grasp
the clinical question fully, one should
also review other pertinent literature
that may include additional RCTs
and systematic reviews.

Before accepting RCT findings, it

is important to comprehend the im-
portant elements of the study, in par-
ticular its design and conduct, and
the analyses and interpretation of the
results. Although an RCT is consid-
ered the best study design to provide
an estimate of the effect of a surgical
intervention, a study that is method-
ologically poorly executed may over-
estimate the true effect. The RCT re-
port must convey to the reader why
the study was undertaken, how it was
conducted and how it was analyzed;
and it is necessary that these steps be
transparent to the reader.

There is evidence in the literature
that reporting randomization inade-
quately can lead to bias in the effect
of interventions.4,17 Because of prob-
lems associated with the reporting of
RCTs, an international group of clin-
ical trialists, statisticians, epidemiolo-
gists and journal editors published
the Consolidated Standards of Re-
porting Trials (CONSORT) state-
ment31 to help investigators and au-
thors. It includes a checklist and flow
diagrams incorporating the crucial el-
ements of an RCT. The CONSORT
statement has been revised since the
original publication to clarify specific
checklist items.32

In the past few years, as more sur-
geons have trained in or been ex-
posed to health research methodol-
ogy, there has been an increase in
published RCTs dealing with surgi-
cal problems. Unfortunately, surgical
trials, in contrast to medical trials, are
plagued by unique methodological
problems. Although the issue of ran-
domization is straightforward, that of
concealment remains problematic.
Although investigators and partici-
pants in a medical study cannot tell a
treatment pill from a placebo right
up to study completion, concealment
of treatment allocation group disap-
pears once a surgeon opens an enve-
lope or telephones the randomiza-
tion centre.

Differential surgical care may bias
results while the patient is in the op-
erating room or during the follow-
up visits, especially if the surgeon is
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biased in favour of one or the other
procedure.

Surgical interventions may include
additional procedures that may influ-
ence the postoperative results and
overestimate the effect. Standardiza-
tion of a surgical intervention is a dif-
ficult problem.

As a large number of patients may
be required to give the study statisti-
cal power, an RCT may require mul-
tiple surgeons (with different degrees
of experience) and multiple centres
(with different cultures). The analysis
needs to take these variables into con-
sideration, making large RCT studies
complex.

As novel surgical interventions are
introduced, learning curves need to
be taken into account.11–13,33 An RCT
design should be considered only
when the surgeons participating are
equally capable of performing the
novel and comparator interventions.
Failure to control for the learning
curve may underestimate the effect
size of the novel intervention.

The sine qua non for undertaking
an RCT is a state of equipoise.34,35

Surgical equipoise is present when
surgeons are truly ambivalent as to
which of 2 readily available surgical
interventions is superior. Further-
more, clinical equipoise reflects am-
bivalence within the practice com-
munity. This ethical consideration
was addressed by the authors of the
report under consideration in an in-
direct way. In the introduction of
their article they state that “cement
disease” may be obviated by the use
of the cementless prosthesis, as initial
reports were encouraging.

Assessors of outcomes can be
blinded if the surgical interventions
under consideration have similar in-
cisions and hence, similar scars. Con-
cealment may fail if assessors such as
physiotherapists, who usually per-
form QoL assessments and RoM
measurements, have access to pa-
tients’ charts and operative records.
Prudent surgical investigators de-
scribe what steps have been taken to
avoid bias in outcome assessment.

Since publication of the CONSORT

statement, the quality of reporting in
published RCTs has improved con-
siderably. Surgeons should make an
effort to implement the steps men-
tioned in this statement when report-
ing a surgical RCT. Finally, when ap-
praising a surgical RCT, surgeons are
encouraged to be critical and use sys-
tematically the Users’ Guides listed
in Box 1.
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