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ABSTRACT 
 
Background 
In 1996 the CONSORT statement (Consolidated Standards Of Reporting 
Trials) was published to develop a new scale for assessing the quality of 
published reports of randomized studies. We aimed to appraise if there has 
been any progress in evidence-based practice in reproductive surgery by 
studying the number and the quality of published reports of randomized 
controlled studies (RCTs) of surgical interventions in subfertile women. 
 
Methods 
We searched MEDLINE, EMBASE and The Cochrane Library for RCTs 
evaluating laparoscopic or hysteroscopic interventions in subfertile 
women reporting pregnancy and/or live birth as the main outcomes. Two 
review authors independently assessed eligible studies for inclusion and 
risk of bias, and extracted data. We compared the quality of the trials 
based on the composite outcome measure "all six items for risk of bias" in 
the Cochrane ‘Risk of bias’ tool between a post-CONSORT ( 1999) and a 
pre-CONSORT ( 1995) group. Studies between 1996 and 1998 were 
excluded from the analysis for the assessment of study quality. 
 
Results 
We retrieved 64 RCTs. Our findings demonstrated a steady increase from 
1970- 2010 in the number of RCTs per decade. We excluded 10 studies 
between 1996 and 1998 for the assessment of study quality. About 61% of 
the 54 RCTs had an adequate random sequence generation and nearly 
39% had adequate allocation concealment. The proportion of trials with 
adequate random sequence generation was higher in the post- ( 1999) 
(33/38) versus pre- ( 1995) (7/16) CONSORT group; the risk ratio (RR) 
was 2.0 (95% confidence interval (CI) 1.1 to 3.5, P=0.02, 54 studies). 
Similar trends were seen for the risk of bias items ‘adequate allocation 
concealment’ (RR 2.2, 95% CI 0.90 to 5.4, P=0.08), ‘incomplete outcome 
data’ (RR 1.4, 95% CI 0.92 to 2.3, P=0.11), ‘selective outcome reporting’ 
(RR 1.3, 95% CI 0.94 to 1.7, P=0.12) and ‘other potential sources of bias’ 
(RR 2.1, 95% CI 0.52 to 8.5, P=0.30) but nor for ‘blinding’ (RR 0.42, 
95% CI 0.12 to 1.5, P=0.18). There was a higher proportion of items 
judged to be at low risk of bias for the composite outcome ‘all six risk of 
bias items’ favoring the post-CONSORT group (RR 1.5, 95% CI 1.2 to 
1.9, P=0.001).  
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Conclusions 
There has been an increase in the number of published reports of RCTs on 
reproductive surgical interventions in subfertile women measuring live 
birth or pregnancy rate; more importantly, there has been an improvement 
in the overall methodological quality of these publications since the 
publication of the CONSORT statement in 1996. 
 
BACKGROUND 
 
In 1996 the CONSORT statement was published (Schulz et al, 2010). 
CONSORT stands for CON solidated Standards Of Reporting Trials; 
originally started in 1993 in Ottawa, Canada as a meeting of medical 
journal editors, clinical trialists, epidemiologists and methodologists this 
initiative aimed to develop a new scale for assessing the quality of 
published reports of randomized studies. Two revisions of the CONSORT 
statement have been published in 2001 and 2010. The statement refers to 
the use of a checklist consisting of 25 items selected because empirical 
evidence indicates that not reporting the information is associated with 
biased estimates of treatment effect, or because the information is 
essential to judge the reliability or relevance of the findings. A systematic 
review has demonstrated that the use of the CONSORT checklist is 
associated with an improvement in the reporting of RCTs (Plint et al, 
2006). We aimed to investigate if a similar improvement in the quality of 
the published reports of RCTs on reproductive surgery could be 
demonstrated as an indicator for progress in evidence-based practice in the 
field of reproductive surgery. 
 
MATERIALS AND METHODS 
 
Search methods for identification of studies 
 
We aimed to identify RCTs on reproductive surgery in subfertile women 
with pregnancy or live birth rate as the main outcomes. We searched The 
Cochrane Library (1970 to June 1st 2010) for relevant trials in the CDSR, 
DARE, CENTRAL or HTA databases. We also searched EMBASE (1974 
to June 1st 2010) and MEDLINE through Pub Med using a combination 
of text words and MeSH terms for “laparoscopy”, “hysteroscopy” 
,“infertility”, “pregnancy rate” and “live birth rate” (1966- June 1st 2010). 
We also searched the Current Controlled Trials (metaRegister); the last 
up-dated search was done on June 1st 2010. The search was done 
independently by two review authors. Language restrictions were not 
applied. 
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Data collection and analysis 
 
Selection of studies 
We included RCTs on reproductive surgical interventions in subfertile 
women reporting the main outcomes of pregnancy or live birth. We 
excluded non-randomized trials, studies not reporting pregnancy or live 
birth, studies in a source population with gynecological problems other 
than subfertility, trials on diagnostic accuracy, technical feasibility and 
patient compliance. Study selection was done by two authors 
independently based on reviewing the full-text manuscript. Any 
disagreement was solved by discussion or by a third review author. 
 
Data extraction and management 
The characteristics of the different study populations, the control and 
study intervention as well as other relevant study characteristics were 
extracted from the full-text articles by using standardized work sheets for 
quality assessment of RCTs from the website of the Dutch Cochrane 
Centre. We contacted the corresponding authors in case of unclear study 
methodology or to obtain missing data. Two review authors independently 
extracted relevant study data. To test the study hypothesis that quality of 
studies changed over time after the publication of the CONSORT 
statement, we made two comparison groups using the year of publication 
of the CONSORT statement (1996) as a time marker (Begg et al, 1996); 
we excluded the studies between 1996 and 1998 to allow a reasonable 
time period for the implementation of the CONSORT statement. We 
compared post-CONSORT ( 1999) versus pre-CONSORT ( 1995). 
 
Assessment of risk of bias in included studies 
We estimated the risk of bias by using the ‘Risk of bias’ tool provided by 
the Cochrane Collaboration based on all six items: random sequence 
generation, allocation concealment, blinding of participants, personnel and 
outcome assessors, completeness of outcome data, selective outcome 
reporting and other potential sources of bias. This was done independently 
by two review authors; any disagreement was solved by discussion or by a 
third review author. 
 
Measures of treatment effect and statistical analysis 
The methodological quality was assessed based on the composite outcome 
measure "all six items for risk of bias" in the Cochrane ‘Risk of bias’ tool. 
For the analysis we defined the reported use of allocation concealment as 
‘low risk’ of bias against the other concealment categories i.e. unclear, 
inadequate or concealment not used. The same principle was used for all 
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other risk of bias items. The number of items judged as "at low risk of 
bias" was considered as a positive outcome of effectiveness and higher 
numbers were considered as a benefit. Statistical analysis was done using 
Review Manager 5. The dichotomous data (number of items judged as 
‘low risk’ versus ‘other’) were extracted in 2x2 tables. The results of 
individual trials and of the meta-analysis were expressed as Mantel-
Haenszel (M-H) risk ratios (RR) with 95% confidence limits (95% CI) 
using a fixed-effect model.  
 
Subgroup analysis and investigation of heterogeneity 
We defined a sensible ‘a priori’ subgroup analysis based on each of the 
six items in the Cochrane ‘Risk of bias’ tool. We aimed to avoid over 
interpretation; subgroup analysis is by its nature an observational study 
within a study and the interpretation of the statistical significance of 
subgroup differences is not without problems. Statistical heterogeneity 
was assessed with the Chi² test and the I² test. 
 
Sensitivity analysis 
We planned to conduct sensitivity analyses for the composite outcome ‘all 
six risk of bias items’ to investigate whether the review conclusions would 
have differed if the item ‘blinding’ was excluded or not. Blinding of 
participants and personnel is very often problematical in the design of 
randomized studies in surgery. Other sensitivity analyses studied the 
effect of the choice of a fixed-effect rather than a random-effects model 
and the use of an odds ratio rather than the risk ratio as the effect measure.
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RESULTS 
 
Results of the search 
 
The findings are presented in detail in the two primary published reports 
(Bosteels et al, 2010; Bosteels et al, 2011). The process of literature 
search and selection is described in figure 1: we included 64 RCTs on 
reproductive surgical techniques and pregnancy outcome; 16 RCTs in the 
pre-CONSORT group, 38 RCTs in the post-CONSORT group and 10 
RCTs between 1996 and 1998. These latter 10 trials were taken into 
account for the quantitative but not the qualitative assessment of the 
research question. 
 
Figure 1 PRISMA flow diagram: systematic review of benefit after 
reproductive surgery. 
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An overview of the included trials and a summary of findings grouped 
according to the specific pathology or clinical setting are presented in 
table 1. 
 
Table 1 Overview of included trials. 
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Table 1 Overview of included trials (continued). 
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Table 1 Overview of included trials (continued). 
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Table 1 Overview of included trials (continued). 
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Table 1 Overview of included trials (continued). 
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Effects of interventions 
 
An overview of the RRs of all included trials is presented in figure 2. The 
mean value of the effect measure was 1.47 ± SD 1.51. The RR of the 
included studies had a range from 0.33 to 12. In the majority of studies the 
treatment effect was moderate: the log (RR) varies from -0.3 to 0.3, 
corresponding with 0.5<RR < 2. 
 
Figure 2 Risk ratios across all included studies 
 

 
 
The number and the quality of RCTs post- versus pre-CONSORT  
 
Our findings demonstrate a steady increase from 1970- 2010 in the 
number of published reports of randomized studies on reproductive 
surgical interventions per decade (Figure 3). 
 
Figure 3 Evolution of the number of published reports of RCTs on the 
effectiveness of reproductive surgery. 
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There is a significant increase in the proportion of trials with adequate 
random sequence generation favoring the post-CONSORT group (RR 2.0; 
95% CI 1.1 to 3.5, P=0.02) (Figure 4). 
 
Figure 4 Forest plot of comparison: Post-CONSORT versus pre-
CONSORT. Outcome: Number of risk of bias items judged as ‘low risk’. 
M-H: Mantel-Haenszel, fixed-effect model, CI: confidence interval.  
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Similarly there is a consistent trend for a higher proportion of studies 
favoring the post-CONSORT group for the outcome of number of risk of 
bias items judged as ‘low risk’ for ‘adequate allocation concealment’ (RR 
2.2, 95% CI 0.90 to 5.4, P=0.08), ‘completeness of outcome data’ (RR 
1.4, 95% CI 0.92 to 2.3, P=0.11), ‘selective outcome reporting’ (RR 1.3, 
95% CI 0.94 to 1.7, P=0.12), ‘other potential sources of bias’ (RR 2.1, 
95% CI 0.52 to 8.5, P=0.30) but not for ‘blinding’ (RR 0.42, 95% CI 0.12 
to 1.5, P=0.18). The tests for subgroup differences demonstrated no 
statistically significant differences between the different subgroups 
according to the risk of bias item (Chi²=6.8, df=5 (P=0.24), I²=26%). 
Overall, there is an effect in favor of the post-CONSORT group for the 
composite measure ‘all six risk of bias items’ (RR 1.5, 95% CI 1.2 to 1.9, 
P=0.001, 324 items from 54 studies). A sensitivity analysis did not 
demonstrate statistically significant differences between both comparison 
groups when the item ‘blinding’ was excluded from the data synthesis 
(RR=1.6, 95% CI 1.3 to 2.1, P=0.0001). Two other sensitivity analyses 
demonstrated similarly that the data are robust concerning the choice of 
the effect measure: odds ratio (OR) versus risk ratio (P=0.0004) and 
random-effects (RE) model rather than a fixed-effect model (P=0.02). 
Live birth was reported as the primary outcome measure in 13 out of 54 
studies (24%) of the pre + post-CONSORT RCTs. In the post-CONSORT 
group 13 out of 38 studies (34%) either explicitly referred to the 
CONSORT statement or used a study flow diagram as proposed in the 
checklist. 
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DISCUSSION 
 
The results of the present systematic review show a steady increase in the 
number of published RCTs on reproductive surgical interventions 
measuring live birth or pregnancy as main outcome in subfertile women. 
Moreover we were able to demonstrate an improvement in the quality of 
the published reports of RCTs on reproductive surgical interventions in 
the post-CONSORT group. Our findings are consistent with those 
reported earlier by other review authors, both for non-gynecological (Plint 
et al, 2006) and gynecological RCTs (Selman et al, 2008); the latter 
authors reported a significant increase of the proportion of studies 
reporting adequate allocation concealment after CONSORT, as well as a 
trend towards improvement in precision of the estimation of the treatment 
effect over time (Selman et al, 2008). There were nevertheless differences 
in methodology. Selman and co-workers only retrieved studies from the 
Cochrane Database of Systematic Reviews. Moreover these authors 
focused only on one risk of bias item (allocation concealment) while we 
examined all six items of risk of bias assessment. 
A limitation of the present review is that we included only RCTs reporting 
live birth and/or pregnancy as main outcome; this means that some RCTs 
might not have been included, likely causing selection bias. Moreover we 
have only demonstrated a time-effect relationship rather than a cause-
effect relationship between the publication of CONSORT and the 
improved methodological quality. The uptake of the study flow diagrams 
in the published reports since 1996 can be considered as an indirect proof 
that the implementation of the CONSORT might have been a causal factor 
for this improvement. Our findings demonstrate that gynecology has 
evolved to becoming a specialty in which the interventions are 
increasingly exposed to the gold standard of RCTs (Johnson et al, 2003). 
Reproductive surgery seems not to have “missed the boat”. Not all 
methodological problems of RCTs on reproductive surgery have been 
solved at the present. The methodological quality of surgical trials could 
be improved further by adequate training of surgeons in clinical 
epidemiology and evidence-based medicine or employing epidemiologists 
in surgical units where clinical research is being carried out (Urschel et al, 
2001; Madhok et al, 2002). More research is needed on the willingness of 
reproductive surgeons to change practice for improving the outcomes that 
matter to subfertile women. 
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SUMMARY CONCLUSION 
 
Clinical research in the field of reproductive surgery should be guided by 
high-quality RCTs. The limited and mediocre quality evidence provided 
by 64 RCTs indicates a positive role for some surgical reproductive 
interventions. There has been a steady increase in the number of published 
reports of RCTs on reproductive surgery in the last decade. Overall the 
methodological quality of the RCTs published after the CONSORT 
statement in 1996 has improved, likely because of this methodological 
initiative and the uptake of its implementation by the leading journals in 
reproductive medicine. In conclusion, we agree with others: “Evidence-
based reproductive surgery is no passing fad” (Johnson et al, 2008). 
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