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Randomized controlled trials in surgery: are we still missing
something important?
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The goal of clinical research is to answer questions about
treatment in order to improve patient care. Clinical research
falls into two basic categories: observational and experimen-
tal. Evidence-based medicine (EBM) compels clinicians to
utilize best available information to guide clinical decision-
making and is recognized as the most important method to
improve the effectiveness and safety of patient care. Al-
though information can be derived from both observational
and experimental studies, the randomized controlled trial
(RCT) provides the highest quality of evidence in clinical
research and is the cornerstone of EBM.

The vast majority of studies in surgery, however, are
observational, not experimental, and the need for more
RCTs is well-recognized. Unfortunately, performing high-
quality RCTs in surgery remains a difficult task with many
obstacles which are not typically encountered in nonsurgical
trials. In addition, several factors have been identified which
indicate there is a need to improve the overall quality of
surgical RCTs [1–3]. Many of the potential weaknesses of
surgical RCTs are related to the nature of surgical practice
itself, which inherently introduces more variables and po-
tential biases. The overall quality of RCTs varies greatly
based on the ability to account for these potential biases in
the design and conduct of individual trials.

Thankfully, the number of RCTs in urogynecologic surgery
has steadily increased. However, as research in urogynecol-
ogy has progressed, several potential weaknesses have been
identified which can affect the quality of RCTs in urogynecol-
ogy. Strategies to account for these potential weaknesses have

evolved over the past several years, resulting in improved
quality of urogynecologic RCTs. Such strategies include con-
firmation that randomization resulted in similar comparison
groups in terms of patient characteristics, demographics, and
concurrent procedures, performing blinded assessments of
anatomic outcomes, providing patient flow diagrams, and
accounting for missing data and loss to follow-up with best-
case and worst-case analyses.

Another important strategy has been the use of multiple
outcome measures to define success and failure in pelvic
organ prolapse (POP) surgery. Many early RCTs used strict-
ly anatomic measures to define success, which resulted in
reports of high failure rates for surgical procedures. Recog-
nizing the importance of these changes in reporting out-
comes has even prompted reevaluation and rereporting of
important previous studies concerning POP surgery [4, 5].

One of the greatest difficulties in surgical RCTs is achiev-
ing adequate sample size to allow meaningful statistical
analysis. It can be difficult, if not impossible, to recruit
sufficient numbers of appropriate subjects within a reason-
able time frame to conduct a valid study. The need to
achieve adequate sample size has resulted in one of the most
important strategies to improve surgical research, the evo-
lution of the multisite RCT. Many authors refer to the
multisite RCT design as a “strength” when describing the
study, typically including the comment that “generalizabili-
ty” is improved with this design. However, from a research
methodology standpoint, adding multiple surgeons is a con-
founder that adds bias due to the potential for variation in
surgical technique between surgeons and is thus a potential
weakness which must be accounted for in the study. Surgery
requires a requisite level of performance that is dependent
on the acquisition of skill and experience which, in itself, is
highly variable. It varies from surgeon to surgeon, it varies
for individual surgeons for different procedures, it varies for
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individual surgeons over time, and it varies case by case
based on individual patient factors. The bottom line is that
the surgeon is an important variable in surgery and this
critical issue must be recognized and accounted for in
surgical research.

Surgical technique is often addressed in the design and
methods of surgical RCTs, but it is rarely analyzed and
reported once data have been collected. This is a major flaw
in current urogynecologic research. Individual surgeon per-
formance should be analyzed to assure subjects truly received
similar intervention throughout the trial. Differences in sur-
geon skill and experience can introduce a form of performance
bias which could result in subjects receiving a greater varia-
tion in surgical intervention than intended by the study design.
Without analyzing for potential performance bias, the RCT is
severely flawed and the results provided may be inaccurate
and misleading. This is a critical issue because of the impor-
tance placed on RCTs in guiding changes in clinical practice.

Although rarely addressed in individual surgical trials,
examples of performance bias exist within the current uro-
gynecologic literature and the potential for performance bias
is not limited to multisite RCTs. In fact, the issue of surgeon
factors was raised after the landmark first RCT in POP
surgery by Benson et al. [6]. Many subsequent authors have
referenced this study as Level I evidence that abdominal
surgery is superior to vaginal surgery for POP. However, the
subsequent criticism was that the results of the study simply
indicated Dr. Benson was better at performing sacrocolpo-
pexy than sacrospinous ligament fixation, not that abdomi-
nal surgery was better than vaginal surgery [7].

Another important example of performance bias in the
urogynecology literature is the landmark study by Ward et
al. comparing tension-free vaginal tape (TVT) to colposus-
pension, which involved 14 surgeons [8]. The conclusions
from this trial contributed to a significant change in practice
patterns concerning surgical management of stress inconti-
nence. In a subsequent report, Hilton [9] provided additional
data which confirmed surgeon factors had a significant
impact on the results of the trial. The range of success by
site in the trial ranged from 0 to 90 % for TVT and 0 to 92 %
for colposuspension. Furthermore, the success rate for both
procedures was highest in the centers which recruited the
most patients, indicating surgeon experience likely
explained the differences in outcomes. It was acknowledged
this indicated a level of performance below the expected
threshold for some centers, confirming the importance of
accounting for surgeon factors in the analysis of the study.

A decade later, we are in the midst of continued debate in
determining the “best” surgical treatment for POP. Several
RCTs in POP surgery involve various comparisons of the
three main approaches to POP surgery: native tissue repairs,
abdominally placed mesh, and vaginally placed mesh. A
concern is that performance bias is a potential issue in

determining the true success rates of non-mesh repairs and
in determining the rate of morbidity related to mesh-
augmented repairs. Two important studies which recently
reported relatively high morbidity with mesh have been ques-
tioned. In one, surgeons were noted to have a different level of
experience in the two procedures being compared (three times
the number of cases for one procedure than the other) and
subsequently had a higher than expected rate of morbidity in
the procedure in which there was less experience [10]. In
another study, which involved 22 surgeons, the authors
reported a wide range of outcomes by surgeons including 0–
100 % failure rates for both the experimental and control
groups and also 0–100 % for the complication rate of mesh
exposure [11]. A subsequent report by the same authors which
included subjects from the first trial proved surgeon experi-
ence had a direct impact on improved outcomes [12].

In summary, many factors have resulted in improved
quality of RCTs in urogynecologic surgery; however, the
potential impact of surgeon factors has remained missing
from the vast majority of studies. Without accounting for
surgeon factors, a trial could be severely flawed and might
not provide an accurate comparison between procedures.
Ideally, the range of outcomes for individual surgeons
should be measured, analyzed, and reported for all surgical
RCTs, providing a more formal analysis of generalizability
with best-case and worst-case scenarios based on surgeon
performance. At minimum, it should be confirmed once data
have been collected that all surgeons participating in the
study had passed through their own learning curve to reach
a level of anticipated acceptable performance, assuring sub-
jects truly received similar intervention throughout the trial.
It is time to recognize the importance of individual surgeon
performance in surgical research and routinely include for-
mal evaluation of surgeon factors in surgical RCTs.
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