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Introduction and outline of thesis 
 

 
 
“And while he lives, 
He wields the boasted prize 
Whose value all can feel, the weak, the wise, 
Displays in triumph his distinguish'd boon, 
The solid honours of the Wooden Spoon” 
 
—"The Wooden Spoon" from the Cambridge Tart (1823) 
Photo scanned from H P Stokes, Ceremonies of the University of Cambridge, 
Cambridge University Press 1927. Believed to be in the public domain: the 
photograph was originally published in the UK in 1909 and reprinted in Stokes' 
book in 1927. 
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INTRODUCTION 
 
Each year at St. John’s College of the University of Cambridge the 
students at the Mathematics faculty awarded a wooden spoon to their 
fellow student with the lowest marks in the mathematical tripos exams 
who still earned a third-class degree. It was given for the last time in 1909 
to Cuthbert Lempriere Holthouse, who can be seen in the photograph on 
the previous page. A wooden spoon is a mock or a real award, given to an 
individual or a team which has come last in a competition. 
In 1979 the Scottish physician and epidemiologist Archibald Leman 
Cochrane (Kirklands, 12 January 1909-Dorset, 18 June 1988) awarded a 
figurative wooden spoon to Obstetrics for not having used the design of 
the randomized controlled trial (RCT) to assess the effectiveness of 
interventions related to pregnancy and childbirth. A silver spoon was 
given to Phtisiology (the study of tuberculosis) for the landmark clinical 
research conducted by Sir Austin Bradford Hill on the use of streptomycin 
in patients with tuberculosis (Cochrane, 1979). A randomized controlled 
trial is an experiment in which two or more interventions are compared by 
being randomly allocated to participants as opposed to an observational 
study where the investigators simply observe the course of events and do 
not seek to intervene (Glossary of Cochrane terms). Some time before, 
‘Archie’ Cochrane had already criticized the medical profession in general 
by stating: “we have not organized a critical summary, by specialty or 
subspecialty, updated periodically, of all relevant randomized controlled 
trials” (Cochrane, 1979). Initially perinatal medicine was the first 
specialty to take up the glove of Cochrane’s provocative challenge by 
organizing the Oxford Database of Perinatal Trials (Chalmers et al, 1986). 
The first systematic review of the effectiveness of fertility treatment was 
published in 1993, hallmarking the introduction of evidence-based 
practice in the field of reproductive medicine (Vandekerckhove et al, 
1993). 
Evidence-based medicine is the conscientious, explicit, and judicious use 
of the current best evidence in making decisions about the care of 
individual patients (Sackett et al, 1996). The practice of evidence-based 
medicine (EBM) stands for the integration of individual clinical expertise 
and the patient’s unique values with the best available evidence from 
systematic research (Strauss et al, 2005). The essentials to put EBM into 
practice can be summarized in five steps: first of all, to ask the right 
answerable question; secondly, to find the best level of evidence 
available; thirdly, to appraise critically the evidence for risk of bias, 
clinical relevance and applicability; fourthly, to implement the results of 
the appraisal in every day clinical practice and fifthly to evaluate the 
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changes in practice (Farquhar et al, 2006). The highest level of evidence is 
derived from well written critically appraised systematic reviews of RCTs.  
Why should clinicians expose their clinical practice to the scrutiny of the 
RCT (Johnson et al, 2008)? The answer is simple: this study design offers 
the potential for the least biased measurement of the effectiveness of an 
intervention. Effectiveness is the extent to which an intervention, when 
used under ordinary circumstances, does what it is intended to do 
(Glossary of Cochrane terms). Trials that assess effectiveness are called 
pragmatic or management trials. A trial may have a slightly different 
purpose: it may aim to measure the extent to which an intervention 
produces a benefit for fully co-operative participants under ideal 
conditions. This design is called an explanatory trial; it aims to measure 
the efficacy of an intervention (Glossary of Cochrane terms). 
Observational studies are appropriate for detecting rare events e.g. 
surgical complications but can be misleading if used in searching for 
treatment benefits that are small to moderate as those observed in health 
care interventions. The observation of a statistically significant association 
between an intervention and its effect can be explained by the following 
mechanisms: chance, bias/confounding or causality (Elwood, 2007). Bias 
is a systematic error or deviation in results or inferences from the truth as 
opposed to imprecision, which is random sampling error (Glossary of 
Cochrane terms). Many types of bias have been described in studies of the 
effects of health care interventions; they can be classified into information 
bias, selection bias and confounding (Groenwold, 2013). The risk of bias 
can be minimized by using a randomized controlled trial as a study design 
to prevent confounding, by blinding participants and researchers to 
prevent information bias and by doing the correct analysis taking into 
account selective loss to follow-up, thereby preventing selection bias. 
Assessing the risk of bias is very important in the critical appraisal of the 
effectiveness of an intervention. Different possible scenarios have to be 
examined. Could there have been a selective error in the measurement of 
the exposure, the outcome or both? Have all confounders been carefully 
considered? How has the selection of the comparison groups been 
determined? Both the likelihood and the extent of bias have to be 
assessed; measuring the extent of bias is possible by doing several 
sensitivity analyses (Groenwold, 2013). The higher the risk of bias, the 
lesser the confidence in the estimation of the true treatment effect even 
when the confidence intervals are narrow. Systematic reviews comparing 
observational studies with RCTs of comparable interventions for 
comparable conditions in identical study populations have demonstrated 
that the former were clearly unreliable and consistently overestimated the 
treatment effect (Britton et al, 1998; Kunz et al, 2001). In surgery a non-
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evidence-based approach has been the rule by tradition (Johnson et al, 
2008). Some authorities consider that a RCT may not be the most 
appropriate design to measure the true value of a surgical intervention 
(Black, 1999). By their view factors such as training and expertise of the 
surgeon are not easy to standardize precluding the possibility to measure 
the effectiveness of a surgical intervention by a randomized controlled 
study. In other words, differences in outcomes might be caused by 
differences in skills or techniques among the participating surgeons rather 
than to a real treatment effect of the intervention under study. Several 
authors have reported data on large geographical variations in the rates of 
specific surgical interventions, e.g. prostatectomy/ hysterectomy/ 
hemorrhoidectomy (Mc Pherson et al, 1982), tonsillectomy (Mc Pherson 
et al, 1982; American Child Health Association, 1934) or coronary 
surgery (Brook et al, 1988). This illustrates that clinical practice research 
in surgery is determined by differences in the clinical judgment (or 
beliefs?) of surgeons. The appraisal of the best available evidence based 
on a rigorously scientific methodology as in basic research may be a 
stronger base for determining the efficacy and effectiveness of therapeutic 
interventions (Sackett et al, 1996; Rosenberg and Donald, 1995). 
There has been a growing recognition that pooling knowledge from high-
quality studies provides the best available evidence (Evans et al, 2006). 
Moreover concerns about spending substantial financial resources for 
ineffective treatments at the ‘cost’ of effective interventions have put 
health-care professionals under increasing pressure to work more cost-
effectively (Cochrane, 1972; Woolf et al, 1999; Agrawal et al, 2013). This 
poses a challenge for the clinician who has to struggle with the ever 
increasing volume and complexity of the published biomedical knowledge 
(Sackett et al, 1996). Reading a paper on a single study is clearly no 
longer sufficient to keep clinical knowledge up to date; most single papers 
do not represent the best available evidence on a particular subject 
(Ioannidis, 2005). The increasing biomedical knowledge and the need to 
summarize and critically appraise its findings have led to the development 
of systematic reviews, to increase the likelihood of the most reliable 
information being available to guide clinical decision making (Haynes et 
al, 2006). The Cochrane Collaboration is a global independent network of 
health practitioners, researchers, patient advocates and others, responding 
to the challenge of making the vast amounts of evidence generated 
through research useful for informing decisions about health. Since its 
formation in 1993, the central mission of this not-for-profit organization 
with almost 27,000 collaborators from over 120 countries has been to 
publish systematic reviews of the literature to aid clinicians, patients and 
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policy makers taking health-care decisions based on the best available 
evidence from high-quality studies (Farquhar et al, 2013). 
Given the restricted financial budget of most countries to spend money for 
public health care, the question of the effectiveness of treatments is very 
relevant for the field of subfertility: the costs for treatment with assisted 
reproductive techniques/technology (ART) are high and the success rates 
are moderate, at best only 20% live birth rate per started cycle 
(Macaldowie et al, 2012). Assisted reproductive technology (ART) 
comprises all treatments or procedures of the in vitro handling of both 
human oocytes and sperm or of embryos for the purpose of establishing a 
pregnancy. This includes among others in vitro fertilization and embryo 
transfer (IVF) (Zegers-Hochschild et al, 2009). It is estimated that 
>5,000,000 babies have been born around the globe with ART since the 
birth of Louise Brown in 1978 (ESHRE 2012). Some 1,500,000 ART 
cycles are performed annually worldwide with an estimated 350,000 
babies born. Belgium has a top ranking for consumption of ART; in 2011 
the utilization was 2,767 ART cycles per million of the population (cpm) 
based on data from the Belgian Register for Assisted Procreation 
(BELRAP) registry (Report 2011 of the College of Physicians in 
Reproductive Medicine) and the web application be.STAT of the Belgian 
Federal Government. The utilization of ART in Belgium is substantially 
higher compared with the Netherlands (1,290 cpm in 2008) (Berg 
Brigham et al, 2013). In Belgium 5% of all babies born are conceived 
after ART. The total cost of ART in Belgium for the year 2008 has been 
estimated 99,844,000 € assuming that the direct unsubsidized cost of one 
ART treatment cycle is 4,000 € (IST).The delivery rate from ART 
treatment is 22% per oocyte pick-up and 27% cumulative from a single 
started treatment cycle based on an analysis of world data for 2007 
(ESHRE-ART fact sheet). 
In this thesis we aim to study the effectiveness of reproductive surgery for 
improving the reproductive outcome in subfertile women by a critical 
appraisal of the best available evidence using the rigorously scientific 
methodology developed for writing systematic reviews. A first research 
question is whether the shift away from reproductive surgery favoring 
ART for tubal factor infertility is supported by high-quality evidence. A 
second research question concerns the effectiveness of hysteroscopy in the 
treatment of female subfertility. A third part of our research aims to 
investigate if there has been any progress in the evidence-based practice 
of reproductive surgery. In 1996 the CONSORT statement was published 
(Begg et al, 1996; Selman et al, 2008). The acronym stands for 
consolidated standards of reporting trials. Started in 1993 in Ottawa, 
Canada at a meeting of medical journal editors, clinical trialists, 
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epidemiologists and methodologists as an initiative to develop a new scale 
to assess the quality of RCT reports, the CONSORT statement refers to a 
checklist of 25 items aiming to improve the standards of reporting of 
RCTs. We aim to study the effects of the publication of the CONSORT 
statement on the quality of published RCTs on reproductive surgical 
interventions in subfertile women. 
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OUTLINE OF THIS THESIS 
 
Chapter 1 predefines the three research questions in the introduction of 
the present thesis: 

1. To examine if there is an evidence-based fundament for the shift 
from reproductive surgery to ART in women with tubal infertility 

2. To appraise the evidence on the effectiveness of hysteroscopy in 
the treatment of female subfertility 

3. To investigate if there has been any progress in the evidence-
based practice of reproductive surgery. 

 
In chapter 2 we examine the available evidence on the use of laparoscopy 
in current fertility practice by a combined narrative and systematic review 
of the literature. The alternative diagnostic procedures for the evaluation 
of tubal patency are briefly discussed. We aim to appraise the position of 
laparoscopy for the diagnosis and treatment of the general population 
attending the fertility clinic. 
 
In chapter 3 we summarize the findings of a systematic review of the 
literature on the effectiveness of hysteroscopy for improving pregnancy 
rates in subfertile women. This review aims to examine the validity of the 
statements of the Royal College of Obstetricians and Gynecologists 
(RCOG, 2004) and the European Society for Human Reproduction and 
Embryology (Crosignani et al, 2000) that hysteroscopy should not be done 
in all subfertile women but only when indicated. 
 
In chapter 4 the findings of a Cochrane systematic review on the 
effectiveness of hysteroscopy for treating subfertility associated with 
suspected major uterine cavity abnormalities are discussed. 
Ultrasonography, saline infusion/gel instillation sonography or 
hysterosalpingography are routinely performed in the initial diagnostic 
work-up of subfertility. Their use leads to the detection of uterine cavity 
abnormalities such as endometrial polyps, fibroids, septa or intra-uterine 
adhesions in 10 to 15% of women seeking treatment for subfertility. This 
Cochrane review has identified several knowledge gaps that need to be 
addressed in the near future. This chapter illustrates an often overlooked 
benefit of rigorous systematic reviews: their capacity to indicate the 
absence of evidence. 
 
In chapter 5 we discuss the effectiveness of using anti-adhesion barrier 
gels following operative hysteroscopy for treating female subfertility by a 
systematic review of the literature and a meta-analysis of the data from 
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some included studies. We aim to appraise the evidence for the use of any 
anti-adhesion barrier gel following operative hysteroscopy in subfertile 
women. 
 
In chapter 6 we present a Cochrane protocol on the broader scope of 
several different anti-adhesion strategies following operative hysteroscopy 
for treating female subfertility. The various strategies proposed by 
observational studies include the insertion of an intrauterine device (IUD) 
or a Foley catheter balloon, hormone therapy, barrier gels and human 
amnion membrane grafting. We aim to study the effectiveness of these 
four anti-adhesion strategies for treating subfertile women. 
 
In chapter 7 we aim to test the hypothesis that the publication of the 
CONSORT statement in 1996 has had a positive impact on the quality of 
the published reports of RCTs on the effectiveness of reproductive surgery 
by summarizing the findings of a systematic review. 
 
In chapter 8 we aim to write a fitting end for the story of the wooden 
spoon. 
Firstly, the findings of the studies presented in this thesis are summarized. 
Secondly, we aim to answer all three research questions of this thesis. 
Thirdly, after discussing briefly the strengths and weaknesses of RCTs in 
reproductive surgery we will conclude by ‘random reflections’ (*) on the 
future of evidence-based practice in reproductive surgery: Is EBM 
sufficient to give all the answers needed by the women under our care? 
Should we direct our attention to the emerging “patient-centered” practice 
or rather stick with “practice-based” evidence? Or is evidence-based 
practice nothing more than the incense used by yet another institution 
professing the new dogma of a too mathematical, rigorous and possibly 
too narrow view on clinical practice? 
 
 
 
 
 
 
(*) Reference to Cochrane AL. Effectiveness and Efficiency. Random Reflections 
on Health Services. London: Nuffield Provincial Hospitals Trust, 1972. 
(Reprinted in 1999 for Nuffield Trust by the Royal Society of Medicine Press, 
London). 
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