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A B S T R A C T

Background

This is an update of a previous Cochrane Review published in 2012, Issue 9.

Surgery for endometrial cancer (hysterectomy with removal of both fallopian tubes and ovaries) is performed through laparotomy. It has
been suggested that the laparoscopic approach is associated with a reduction in operative morbidity. Over the last two decades there has
been a steady increase of the use of laparoscopy for endometrial cancer. This review investigated the evidence of benefits and harms of
laparoscopic surgery compared with laparotomy for presumed early stage endometrial cancer.

Objectives

To compare overall survival (OS) and disease free survival (DFS) for laparoscopic surgery versus laparotomy in women with presumed early
stage endometrial cancer.

Search methods

For this update, we searched the Cochrane Central Register of Controlled Trials (CENTRAL; 2018, Issue 5) in the Cochrane Library, MEDLINE
via Ovid (April 2012 to June 2018) and Embase via Ovid (April 2012 to June 2018). We also searched registers of clinical trials, abstracts of
scientific meetings and reference lists of included studies. The trial registers included NHMRC Clinical Trials Register, UKCCCR Register of
Cancer Trials, Meta-Register and Physician Data Query Protocol.

Selection criteria

Randomised controlled trials (RCTs) comparing laparoscopy and laparotomy for early stage endometrial cancer.

Data collection and analysis

We independently abstracted data and assessed risk of bias. We used hazard ratios (HRs) for OS and recurrence free survival (RFS),
risk ratios (RR) for severe adverse events and mean diLerences (MD) for continuous outcomes in women who received laparoscopy or
laparotomy with 9% confidence intervals (CI). These were pooled in random-eLects meta-analyses.

Main results

We identified one new study in this update of the review. The review contains nine RCTs comparing laparoscopy with laparotomy for the
surgical management of early stage endometrial cancer.
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All nine studies met the inclusion criteria and assessed 4389 women at the end of the studies. Six studies assessing 3993 participants
with early stage endometrial cancer found no significant diLerence in the risk of death between women who underwent laparoscopy and
women who underwent laparotomy (HR 1.04, 95% 0.86 to 1.25; moderate-certainty evidence) and five studies assessing 3710 participants
found no significant diLerence in the risk of recurrence between the laparoscopy and laparotomy groups (HR 1.14, 95% CI 0.90 to 1.43;
moderate-certainty evidence). There was no significant diLerence in the rate of perioperative death; women requiring a blood transfusion;
and bladder, ureteric, bowel and vascular injury. However, one meta-analysis of three studies found that women in the laparoscopy group
lost significantly less blood than women in the laparotomy group (MD –106.82 mL, 95% CI –141.59 to –72.06; low-certainty evidence). A
further meta-analysis of two studies, which assessed 3344 women and included one very large trial of over 2500 participants, found that
there was no clinical diLerence in the risk of severe postoperative complications in women in the laparoscopy and laparotomy groups (RR
0.78, 95% CI 0.44 to 1.38). Most studies were at moderate risk of bias. All nine studies reported hospital stay and results showed that on
average, laparoscopy was associated with a significantly shorter hospital stay.

Authors' conclusions

This review found low to moderate-certainty evidence to support the role of laparoscopy for the management of early endometrial cancer.
For presumed early stage primary endometrioid adenocarcinoma of the endometrium, laparoscopy is associated with similar OS and DFS.
Furthermore, laparoscopy is associated with reduced operative morbidity and hospital stay. There is no significant diLerence in severe
postoperative morbidity between the two modalities.

The certainty of evidence for OS and RFS was moderate and was downgraded for unclear risk of bias profiles and imprecision in eLect
estimates. However, most studies used adequate methods of sequence generation and concealment of allocation so studies were not
prone to selection bias. Adverse event outcomes were downgraded for the same reasons and additionally for low event rates and low
power thus these outcomes provided low-certainty evidence.

P L A I N   L A N G U A G E   S U M M A R Y

Laparoscopy versus laparotomy for the management of presumed early stage endometrial cancer

Background
Worldwide, cancer of the womb or 'endometrial cancer' is the fiOh most common cancer among women up to 65 years of age and has
a higher incidence in high income countries than in low and middle income countries. For women with cancer of the womb, removal of
the womb (hysterectomy) and removal of both fallopian tubes (tubes along which eggs travel from the ovaries to the womb) and ovaries
(which produce eggs) is considered current standard treatment. Other treatments include radiotherapy and chemotherapy. Traditionally,
surgery for cancer of the womb is performed through a laparotomy (open cut in the abdomen).

Review question
This review compared overall survival (length of time that the woman remained alive) and disease free survival (length of time that the
women remained disease-free) for laparoscopic (keyhole) surgery with laparotomy in women with presumed early endometrial cancer.

Key results
Results from six trials where women were randomly put into one of two treatment groups showed no diLerence in the risk of death between
women who had laparoscopy and women who had laparotomy. In addition, results from five randomised trials confirmed no diLerence in
the risk of cancer recurrence between women who had laparoscopy and women who had laparotomy. Notably, laparoscopy was associated
with less blood loss and earlier discharge from hospital.

Certainty of the evidence
The certainty of the evidence for overall and recurrence free survival was moderate. Certainty for side eLects was low.

What were the conclusions?
This review update confirms the findings of the previous review that laparoscopy (keyhole) is an eLective and viable alternative to
laparotomy (open surgery) in the treatment of early stage endometrial cancer. With regards to long term survival outcomes, treatment by
laparoscopy is comparable to laparotomy.
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Summary of findings for the main comparison.   Laparoscopy versus laparotomy for early stage endometrial cancer

Laparoscopy versus laparotomy for early stage endometrial cancer

Patient or population: adult women diagnosed with early stage (I to IIa) endometrial cancer undergoing surgery as primary treatment.

Settings: randomised controlled trials (RCTs)

Intervention: laparotomy, total abdominal hysterectomy (TAH)

Comparison: laparoscopy; laparoscopically assisted vaginal hysterectomy (LAVH) or total laparoscopic hysterectomy (TLH)

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Laparoscopy Laparotomy

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Overall sur-
vival

(survival until
death from all
causes)

Not estimable due to reporting of HR and het-
erogeneous length of follow-up across trials.
We did not arbitrarily choose a snap shot in
time in which to use as basis to calculate the
assumed and corresponding risks as this may
be misleading.

HR 1.04

(0.86 to 1.25)

3993 partici-
pants

(6 studies)

⊕⊕⊕⊝

Moderatea,b

The overall certainty of evidence for this
outcome was moderate and was down-
graded for unclear risk of bias profiles
and imprecision (although most trials
used adequate methods of sequence
generation and concealment of alloca-
tion).

Recurrence
free survival

Not estimable due to reporting of HR and het-
erogeneous length of follow-up across trials.
We did not arbitrarily choose a snap shot in
time in which to use as basis to calculate the
assumed and corresponding risks as this may
be misleading.

HR 1.14

(0.90 to 1.43)

3710 partici-
pants

(5 studies)

⊕⊕⊕⊝

Moderatea,b

The overall certainty of evidence for this
outcome was moderate and was down-
graded for unclear risk of bias profiles
and imprecision (although most trials
used adequate methods of sequence
generation and concealment of alloca-
tion).

Serious ad-
verse events
(range of out-
comes)

Generally low proportion of event rates so as-
sumed risks were not computed.

RRs were not statis-
tically significant for
any of the adverse
event outcomes. Es-
timated blood loss
was statistically sig-
nificant on a continu-
ous scale but the dif-
ference was not clin-

Range 313 to
3894

(2 to 8 studies)

⊕⊕⊝⊝

Lowa,b,c

The overall certainty of evidence for this
outcome was low and was downgrad-
ed for unclear risk of bias profiles, im-
precision and low event rates (although
most trials used adequate methods of
sequence generation and concealment
of allocation).
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ically important (MD
–108.6 mL (95% CI –
141.59 to –72.06).

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aDowngraded (by half a point) for uncertainty in a number of potential biases in included trials due to their unclear risk of bias profiles.
bDowngraded (by half a point) for imprecision in eLect estimates.
cDowngraded for low event rates and low power in the adverse event analyses.
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B A C K G R O U N D

Description of the condition

Endometrial cancer is a cancer of the lining of the uterus and
worldwide it is the sixth most commonly diagnosed cancer and
the 14th leading cause of cancer death in women, with 320,000
estimated new cases and 76,000 deaths in 2012 (Ferlay 2015). A
woman's risk of developing endometrial cancer by 65 years of age
ranges from 0.46% in low and middle income countries to 0.92%
in high income countries (GLOBOCAN 2008). Endometrial cancer
is predominantly a disease of postmenopausal women and most
cases occur in women aged 50 years and older. The majority of
women (71%) present with stage I disease (Creasman 2006). Overall
survival (OS) in stage I disease is high with more than 90% of women
being disease-free five years aOer surgery (Creasman 2006).

The incidence of endometrial cancer is steadily rising and risk
factors include an ageing population, obesity, diabetes mellitus,
nulliparity, late menopause, unopposed oestrogen intake or
oestrogen-producing tumours, history of breast cancer and use of
tamoxifen (Berek 2010). Of the risk factors obesity seems to be by far
the most consistent factor with some studies reporting up to 81% of
women being obese, and 19% to 36% being morbidly obese (Smits
2013).

Endometrial carcinoma is usually limited to the uterus at the time
of diagnosis and essentially carries a good overall prognosis. The
prognosis depends on various factors, which include histological
grading, depth of invasion into the myometrium, lymph node
involvement, tumour size, lymphovascular space invasion (LVSI),
stage of disease and treatment received, including radiotherapy
and chemotherapy (Berek 2010).

For women with endometrial cancer, removal of the uterus
(hysterectomy) and removal of both fallopian tubes and ovaries
is considered current standard treatment; other treatments
include adjuvant radiotherapy and chemotherapy. Pelvic/para-
aortic lymph node dissection with or without omental biopsy has
been suggested for high grade tumours, tumours with unfavourable
histological types and tumours invading the myometrium
(Eltabbakh 2002). Traditionally, surgery for endometrial cancer is
performed using a laparotomy (Marana 1999).

The laparoscopic approach results in a reduction in operative
morbidity, including wound infection, blood loss and ileus
(obstruction of the bowel) in overweight and elderly women
(Eltabbakh 2000; Holub 2000; Obermair 2005; Scribner 2001; Smits
2013). In addition, it has been suggested that OS and disease
free survival (DFS) is comparable to laparotomy (Eltabbakh 2002;
Obermair 2004; Tozzi 2005).

The International Federation of Gynaecology and Obstetrics
(FIGO) staging in endometrial cancer is surgical and hysterectomy
is required to determine the depth of myometrial invasion
and cervical involvement (Shepherd 1989). FIGO staging for
endometrial cancer was updated in 2009, but all studies included
started recruitment prior to the introduction of FIGO (2009) staging,
therefore, we used 1989 FIGO staging. In this staging system, the
presence of cancer cells in the peritoneal washing equates to stage
IIIA disease, while in contrast, the presence of positive washings
does not alter the updated FIGO staging (FIGO Staging 2009).

Description of the intervention

The standard treatment for endometrial cancer remains total
hysterectomy and bilateral salpingo-oophorectomy, which can
be performed either through laparotomy or minimal access
laparoscopic approach.

Why it is important to do this review

Evidence suggests that laparoscopic surgery is an acceptable
alternative to the conventional laparotomy for the treatment of
endometrial cancer. Staging in endometrial cancer is surgical
and hysterectomy is required to determine the depth of
myometrial invasion and cervical involvement (Shepherd 1989).
The laparoscopic approach may result in a reduction in operative
morbidity, including wound infection in overweight and elderly
women (Eltabbakh 2000; Hauspy 2010; Obermair 2005; Scribner
2001). In addition, it has been suggested that the OS and
DFS is comparable to laparotomy (Eltabbakh 2002; Obermair
2004; Seracchioli 2005). There have been a few reports of port-
site recurrence and vaginal recurrence aOer laparoscopy for
endometrial cancer (Muntz 1999; Sanjuan 2005). The risk of port-
site metastases may be reduced by closure of the port site in
layers (Tjalma 2003), and the risk of vaginal recurrence reduced
by avoiding uterine manipulation during laparoscopy. There is
mounting evidence to suggest that laparoscopy is an acceptable
alternative to laparotomy in the surgical treatment of endometrial
cancer. In this review, we aimed to establish whether laparoscopy
is as good as, or better than, the conventional laparotomy for the
treatment of endometrial cancer.

O B J E C T I V E S

To compare the overall survival (OS) and disease free survival
(DFS) for laparoscopic surgery versus laparotomy in women with
presumed early endometrial cancer.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs) comparing laparoscopy with
laparotomy for presumed early stage endometrial cancer.

Types of participants

Inclusion

Adult women diagnosed with endometrial cancer undergoing
surgery as primary treatment. Since staging of endometrial cancer
is surgical, cases included were identified on the basis of no
evidence of extrauterine disease preoperatively.

We included studies with at least 70% of women with stage I to
IIA disease, as it was expected that some studies would have small
percentages of women with more advanced (stage IIb, III and IV)
disease.

We excluded women without a preoperative diagnosis of
endometrial cancer (e.g. diagnosed with endometrial hyperplasia).

Types of interventions

• Laparotomy, total abdominal hysterectomy (TAH)

Laparoscopy versus laparotomy for the management of early stage endometrial cancer (Review)
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• Laparoscopy; laparoscopically assisted vaginal hysterectomy
(LAVH) or total laparoscopic hysterectomy (TLH)

Types of outcome measures

Primary outcomes

• Overall survival (OS): survival until death from all causes.
Survival was assessed from the time when women were enrolled
in the trial.

• Recurrence free survival (RFS): length of time aOer treatment
during which a woman survived with no sign of disease
recurrence.

Secondary outcomes

• Local recurrence (port site, vaginal vault at laparoscopy and
abdominal incision at laparotomy).

• Distant recurrence.

• Severe adverse events CTCAE 2006:
◦ perioperative death within 30 days;

◦ injuries (urinary tract, vascular, bowel);

◦ lymphoedema;

◦ venous thromboembolism;

◦ grade III or IV early and late complications.

• Blood loss including need for transfusion.

• Length of hospital stay/delayed discharge.

• Quality of life (QoL) aOer six months or more post operation,
measured using a scale that was validated through reporting of
norms in a peer-reviewed publication.

Search methods for identification of studies

There were no languages restrictions and we carried out
translations when necessary.

Electronic searches

We search the following electronic databases:

• the Cochrane Central Register of Controlled Trials (CENTRAL;
2018, Issue 5) in the Cochrane Library;

• MEDLINE via Ovid April 2012 to June week 2 2018;

• Embase via Ovid April 2012 to 2018 week 24;

The MEDLINE, Embase, and CENTRAL search strategies are
presented in Appendix 3; Appendix 4; and Appendix 5.

All relevant articles found were identified on PubMed and using the
'related articles' feature, a further search was carried out for newly
published articles.

Searching other resources

Unpublished and grey literature

We searched metaRegister, Physicians Data Query,
www.controlled-trials.com/rct, www.clinicaltrials.gov, and
www.cancer.gov/clinicaltrials for ongoing trials. We also searched
the NHMRC Clinical Trials Register and UKCCCR Register of Cancer
Trials.

Handsearching

We handsearched the citation list of relevant publications,
abstracts of scientific meetings and list of included studies and
contacted experts in the field to identify further reports. Reports of
conferences were handsearched in the following sources:

• Gynecologic Oncology;

• International Journal of Gynecological Cancer;

• British Journal of Cancer;

• British Gynaecological Cancer Society (BGCS);

• Journal of Clinical Oncology (JCO);

• British Cancer Research Meeting;

• Annual Meeting of the International Gynecologic Cancer Society;

• Annual Meeting of the American Society of Gynecologic
Oncologist;

• Annual Meeting of The European Society of Medical Oncology
(ESMO);

• Annual Meeting of the American Society of Clinical Oncology
(ASCO);

• BioMed (open text publisher); AACR conferences;

• ESGO conference;

• ASGO conference.

Reference lists

We handsearched the reference lists of all relevant studies for
further studies.

Correspondence

We contacted authors of relevant studies to ask if they knew of
further data which may or may not have been published.

Data collection and analysis

Selection of studies

We downloaded all titles and abstracts retrieved by electronic
searching to the reference management database Endnote,
removed duplicates and three review authors (KG, HD, AL)
independently examined the remaining references. These review
authors screened titles and abstracts of references identified by
the search and eliminated articles that were obviously not relevant
to the search question. When all review authors determined that
the trial was not eligible for inclusion no further action was taken.
When one or more of the review authors determined that the article
may have been eligible for inclusion, we obtained the full text
article. Each review author then independently determined if these
studies were eligible for inclusion. We resolved disagreements
about inclusions by discussion. We sought further information
from the authors when papers contained insuLicient information
to make a decision about eligibility. The review authors were not
blinded to article authors or journals.

For the update, we downloaded all titles and abstracts retrieved
by electronic searching to Endnote and removed duplicates. At
least two review authors (KG, AL) independently examined the
remaining references. We excluded studies that clearly did not
meet the inclusion criteria and obtained copies of the full text of
potentially relevant references. Two review authors independently
assessed the eligibility of retrieved papers and, when necessary,
requested additional information from study authors. These
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two review authors resolved disagreements by discussion. We
documented reasons for exclusion in the Characteristics of
excluded studies table.

Data extraction and management

For included trials, we abstracted data as recommended in Chapter
7 of the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). Two review authors (KG, HD) independently
extracted the following data:

• Author, year of publication and journal citation (including
language).

• Country.

• Setting.

• Inclusion and exclusion criteria.

• Study design, methodology.

• Study population (participant characteristics, age, stage and
postoperative residual disease).

• Number of participants in each arm of the trial.

• Total number of intervention groups.

• Endometrial carcinoma details (FIGO stage, histology, tumour
grade).

• Intervention details; LAVH, TLH/laparotomy.

• Type of surgeon: gynaecological oncologist, general
gynaecologist.

• Experience of surgeon: consultant, trainee.

• Operative time.

• Variations in technique, conversion to laparotomy rates.

• Pelvic or para-aortic lymphadenectomy, or both.

• Lymph node yield.

• Length of follow-up.

• Withdrawals from treatment protocol.

• Risk of bias in study (see below).

• Outcomes: OS, PFS, QoL and adverse events:
◦ for each outcome: outcome definition;

◦ unit of measurement (if relevant);

◦ for scales: upper and lower limits, and whether high or low
score was good;

◦ results: number of participants allocated to each
intervention group;

◦ for each outcome of interest: sample size; missing
participants.

We extracted outcome data as below.

• For time to event (OS and RFS) data, we extracted the log of the
hazard ratio (log(HR)) and its standard error from trial reports. If
these were not reported, we attempted to estimate them from
other reported statistics using the methods of Parmar 1998.

• For dichotomous outcomes (e.g. adverse events), we extracted
the number of participants in each group who experienced the
outcome of interest and the number of participants assessed at
endpoint, to estimate a risk ratio (RR).

We extracted both unadjusted and adjusted statistics, if reported.

Where possible, all data extracted were those relevant to an
intention to treat (ITT) analysis, in which participants were analysed
in the groups to which they were assigned.

We noted the time points at which outcomes were collected and
reported.

Two review authors (KG, AB) independently abstracted data onto
a data abstraction form in accordance with Cochrane guidelines
(Higgins 2011).  We resolved diLerences between review authors
by discussion or by appeal to a third review author (ADL) when
necessary. Where appropriate, we contacted trial authors for
further information and updated data.

Assessment of risk of bias in included studies

Two review authors (KG, AB) independently used the Cochrane
'Risk of bias' tool to assess risk of bias of the included studies
(Higgins 2011). They resolved diLerences by discussion or by appeal
to a third review author (AL) and presented results in a 'Risk of
bias' graph and a 'Risk of bias' summary (Figure 1). Results were
interpreted in light of the findings with respect to risk of bias.
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Figure 1.   Methodological quality summary: review authors' judgements about each methodological quality item
for each included study.

 
The 'Risk of bias' tool included assessment of the following
domains.

• Sequence generation.

• Allocation concealment.

• Blinding (assessment of blinding was restricted to blinding of
outcome assessors, since it is generally not possible to blind
participants and treatment providers to surgical interventions).

• Incomplete outcome data: we coded a satisfactory level of:
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◦ yes, if less than 20% of participants were lost to follow-up and
reasons for loss to follow-up were similar in both treatment
arms;

◦ no, if more than 20% of participants were lost to follow-up
or reasons for loss to follow-up diLered between treatment
arms;

◦ unclear if loss to follow-up was not reported.

• Selective reporting of outcomes.

• Other possible sources of bias.

Measures of treatment e>ect

We used the following measures of the eLect of treatment.

• For time to event data, we used the hazard ratio (HR) and 95%
confidence intervals (CI).

• For dichotomous outcomes, we used the RR and 95% CIs.

• For continuous outcomes, we used the mean diLerence (MD)
and 95% CIs between treatment arms (if studies measured
outcomes on the same scale). If studies had measured outcomes
on diLerent scales, we would have used the standardised mean
diLerence (SMD).

Dealing with missing data

Missing outcome data were not imputed for the primary outcome.
If data were missing or only imputed data were reported, we
contacted trial authors to request data on the outcomes but only
for participants who were assessed.

Assessment of heterogeneity

We assessed heterogeneity between studies by visual inspection
of forest plots, by estimation of the percentage heterogeneity
between studies which could not be ascribed to sampling variation
(Higgins 2003), by a formal statistical test of the significance of
the heterogeneity (Deeks 2001), and, where possible, by subgroup
analyses (see below). When there was evidence of substantial
heterogeneity, we investigated and reported the possible reasons
for this.

Assessment of reporting biases

We examined funnel plots corresponding to meta-analysis of
the primary outcome to assess the potential for small-study
eLects.  When there was evidence of small-study eLects, we
considered publication bias as only one of several possible
explanations. Where these plots suggested that treatment eLects
may not have be sampled from a symmetric distribution, as
assumed by the random-eLects model, we performed sensitivity
analyses using fixed-eLect models.

Data synthesis

We pooled the results of clinically similar studies in meta-analyses.

• For time-to-event data, we pooled HR using the generic inverse
variance facility of Review Manager 5 (Review Manager 2014).

• For dichotomous outcomes, we calculated the RR for each study
and pooled these.

• For continuous outcomes, we pooled the MDs between the
treatment arms at the end of follow-up as studies measured the
outcome on the same scale. In future updates of this review, if

studies include outcomes measured on diLerent scales, we will
use SMDs.

All meta-analyses used random-eLects models with inverse
variance weighting (DerSimonian 1986).

Subgroup analysis and investigation of heterogeneity

There were no a priori subgroup analyses.

We considered factors such as age, stage, grade, length of
follow-up and adjusted/unadjusted analysis in interpretation of
heterogeneity.

Sensitivity analysis

Sensitivity analyses excluded studies that did not report adequate:

• concealment of allocation;

• blinding the outcome assessor.

R E S U L T S

Description of studies

See: Characteristics of included studies table.

Results of the search

The search strategy identified 1760 unique references. Screening
of titles and abstracts identified 25 references which were
potentially eligible for review. Screening of the full text of these
references excluded nine (two references reported the results of
the same systematic review and the references were nested so
there were eight unique references) for the reasons described in
the Characteristics of excluded studies table. The remaining 16
references described eight RCTs which met our inclusion criteria
and are described in the Characteristics of included studies table.

The new search from April 2012 to June 2018 yielded 1321
additional references (CENTRAL 239 references, MEDLINE 293
references, Embase 789 references). We excluded 964 articles
that obviously did not meet the inclusion criteria. We retrieved
15 articles in full and subjected them to full-text screening. We
subsequently excluded 12 of these. One additional RCT met the
inclusion criteria, and two articles provided additional data from a
previously included RCT.

Included studies

All nine studies were randomised comparisons of laparoscopy
versus laparotomy for apparent early endometrial cancer. The
nine included studies randomised eligible women; 2449 women to
laparoscopic surgery and 1495 to laparotomy (Fram 2002; Janda
2017; Lu 2013; Malzoni 2009; Mourits 2010; Tozzi 2005; Walker 2012;
Zorlu 2005; Zullo 2009).

Design

Four of the studies were multicentre trials (Janda 2017; Mourits
2010; Walker 2012; Zullo 2009), with three having 2:1 intervention
to control randomisation (Janda 2017; Mourits 2010; Walker 2012),
and one trial randomising an equal number of women in each group
(Zullo 2009). The remaining five studies were all set in single centres
with approximately 1:1 randomisation. These studies were set in
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Italy (Malzoni 2009), Australia (Fram 2002), Germany (Tozzi 2005),
Turkey (Zorlu 2005), and China (Lu 2013).

Participants

The studies varied in size and ranged from small (Fram 2002; Zorlu
2005; Zullo 2009), where fewer than 100 women were randomised
in the trial, to very large (Walker 2012), where 2591 women
were randomised in the trial. The remaining five studies included
between 122 and 332 women (Janda 2017; Lu 2013; Malzoni 2009;
Mourits 2010; Tozzi 2005).

Fram 2002: 61 women were randomised: 32 women in the
laparotomy group, mean age 60.6 years, body mass index (BMI)
26.2; 29 women in the laparoscopy group, mean age 61.2 years, BMI
25.7.

Janda 2017: overall, 332 women were included in the QoL
component: 142 women in the TAH group, mean age 62.7 years
(standard deviation (SD) 9.7), 49 (34.5%) had BMI of 35 and over,
and all had performance status (PS) 0 to 1; 190 women in the TLH
group, mean age 62.8 years (SD 10), 72 (38%) had BMI 35 or greater
and all had PS 0 to 1.

Lu 2013: 151 women in the laparoscopy group, median age 56.6
years (range 27 to 82); 121 women in the laparotomy group, median
age 57.2 (range 29 to 79).

Malzoni 2009: 159 women were randomised: 78 women in the
laparotomy group, mean age 63 years (SD 14; 95% CI 43 to 84), mean
BMI 29 (SD 7.3; 95% CI 17 to 39), stage I/IIA disease 68/78 (87%); 81
women in the laparoscopy group, mean age 60 years (SD 11; 95% CI
39 to 81), mean BMI 28 (SD 6.9; 95% CI 19 to 37), stage I/IIA disease
75/81 (92.5%).

Mourits 2010: 283 women were randomised: 96 women in the
laparotomy group, mean age 63 years (range 39 to 86), mean BMI
28 (range 19 to 48), stage I disease 75/185 (87%); 187 women in the
laparoscopy group, mean age 62 years (range 40 to 89), mean BMI
29 (range 17 to 55), stage I disease 130/185 (87%).

Tozzi 2005: 122 women were randomised: 63 women in the
laparoscopy group, mean age 67 years (range 35 to 88), mean
BMI 31.3 (20.2 to 43.6), stage I disease "similar in 2 groups",
endometrioid histology 52 (82.5%); 59 women in the laparotomy
group, mean age 66 years (range 36 to 89), mean BMI 32.1 (range
20 to 51.3), stage I disease "similar in 2 groups", endometrioid
histology 52 (88.1%).

Walker 2012: 1682 women in the laparoscopy group, median age
63 years (interquartile range (IQR) 55 to 72), median BMI 28 (IQR
24 to 34), stage I/IIA disease 1287/1630 (76.5%); 909 women in the
laparotomy group, median age 63 years (IQR 55 to 71), median BMI
29 (IQR 24 to 34), stage I/IIA disease 700/886 (77%).

Zorlu 2005: 52 women were randomised: 26 women in the
laparoscopy group, mean age 56.6 years (range 40 to 72), BMI 24.4;
26 in the laparotomy group, mean age 54.9 years (range 36 to 77),
BMI 26.2.

Zullo 2009: 84 women were randomised; 42 women in the
laparoscopy group, mean age 62.1 years (SD 14.5), BMI 29.9 (SD 7.5);
42 women to the laparotomy group, mean age 61.5 years (SD 13.3),
BMI 31.8 (SD 8.5).

Interventions

Three studies described LAVH, bilateral salpingo-oophorectomy,
peritoneal washings, with or without pelvic lymph node dissection
versus laparotomy, TAH, bilateral salpingo-oophorectomy,
peritoneal washings, with or without pelvic lymph node dissection
(Fram 2002; Tozzi 2005; Zullo 2009).

Two studies compared TLH, bilateral salpingo-oophorectomy,
peritoneal washings, with or without pelvic lymph node dissection
with or without para-aortic lymph node dissection versus
laparotomy, vertical midline skin incision, TAH, bilateral salpingo-
oophorectomy, peritoneal washings, with or without pelvic lymph
node dissection with or without para-aortic lymph node dissection
(Janda 2017; Malzoni 2009).

One trial compared TLH, bilateral salpingo-oophorectomy,
peritoneal washings versus laparotomy, TAH, bilateral salpingo-
oophorectomy and peritoneal washings (Mourits 2010).

One trial compared laparoscopic hysterectomy including
laparoscopic assisted techniques, total laparoscopic approaches,
and rarely robotics with pelvic lymph node sampling and
para-aortic lymph node sampling versus laparotomy, washings,
extrafascial hysterectomy and bilateral salpingo-oophorectomy
with pelvic lymph node sampling and para-aortic lymph node
sampling (Walker 2012).

One trial described the surgical procedure as traditional
laparotomy surgery versus laparoscopic surgery; no further details
of the intervention and control were given (Zorlu 2005).

One trial did not describe the surgical procedures, but noted
that all women received pelvic lymphadenectomy and para-
aortic lymph nodes sampling. Women with positive pelvic
lymph node discovered at frozen section evaluation and non-
endometrioid carcinomas received para-aortic lymphadenectomy.
In histologically confirmed tumour infiltration of the endocervix,
radical hysterectomy with pelvic and para-aortic lymph node
dissection was performed. Infracolic omentectomy was performed
in serous and clear cell endometrial carcinomas (Lu 2013).

Outcomes

Six studies reported OS and RFS and used appropriate statistical
techniques (HRs to correctly allow for censoring) (Janda 2017; Lu
2013; Malzoni 2009; Tozzi 2005; Walker 2012; Zullo 2009). Zullo
2009 explicitly reported an HR with corresponding 95% CI for both
survival outcomes. Three studies reported the number of women
in each group who died and experienced disease recurrence (Janda
2017; Malzoni 2009; Tozzi 2005); they gave the exact log rank P
value from the Kaplan Meier survival plots so it was possible to
estimate the HR using this information (Parmar 1998). Lu 2013 trial
also reported the number of women in each group who died and
gave the exact log rank P value from the Kaplan Meier survival plots
so it was possible to estimate the HR; however, it was not possible
to report a relative eLect for recurrence survival.

Five studies either explicitly reported or gave suLicient information
to deduce perioperative death within 30 days or six weeks using the
Kaplan Meier plots or other information in the text (Malzoni 2009;
Mourits 2010; Tozzi 2005; Walker 2012; Zullo 2009).
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Seven studies incompletely reported severe adverse events (Fram
2002; Janda 2017; Malzoni 2009; Mourits 2010; Tozzi 2005; Walker
2012; Zullo 2009).

Four studies reported estimated blood loss (continuous) (Lu 2013;
Malzoni 2009; Tozzi 2005; Zullo 2009). Eight studies reported the
dichotomous outcome of needing a blood transfusion (Fram 2002;
Janda 2017; Lu 2013; Malzoni 2009; Mourits 2010; Tozzi 2005; Walker
2012; Zullo 2009).

All studies reported operative time.

All studies reported hospital stay.

Three studies reported QoL data (Janda 2017; Mourits 2010; Zullo
2009). Two studies used the 36-item Short-Form Healthy Survey
(SF-36) score (Mourits 2010; Zullo 2009). Janda 2017 measured QoL
with a variety of validated subscales including physical, functional
and body image scores as well as social and emotional components
of QoL. This trial used Functional Assessment of Cancer Therapy
– General (FACT-G) summary and EuroQoL-Visual Analog Scale
scores.

Excluded studies

We excluded eight studies/references aOer obtaining the full text for
the following reasons (de la Orden 2008; Ghezzi 2006; Ghezzi 2010;
Imesch 2009; Ju 2009; Lin 2007; Liu 2009; Palomba 2009):

• one study, there was no laparotomy comparison arm. This
study compared two laparoscopic procedures (LAVH versus TLH)
(Ghezzi 2006);

• five studies were not RCTs (de la Orden 2008; Ghezzi 2010; Ju
2009; Lin 2007; Liu 2009);

• two references were systematic review articles, which yielded no
further included studies (Imesch 2009; Palomba 2009).

For further details of all the excluded studies see the Characteristics
of excluded studies table.

Risk of bias in included studies

Five studies were at moderate risk of bias. They satisfied three of
the criteria that we used to assess risk of bias (Janda 2017; Malzoni
2009; Mourits 2010; Walker 2012; Zullo 2009). Two studies were at
moderate to high risk of bias as they satisfied two of the criteria (Lu
2013; Tozzi 2005), and two studies were at high risk of bias as they
did not satisfy any of the criteria (Fram 2002; Zorlu 2005).

Seven studies reported the method of generation of the sequence
of random numbers used to allocate women to treatment arms
and concealment of this allocation sequence from participants and
healthcare professionals involved in the trial (low risk of bias; Janda
2017; Lu 2013; Malzoni 2009; Mourits 2010; Tozzi 2005; Walker 2012;
Zullo 2009). Two studies did not report this (unclear risk of bias;
Fram 2002; Zorlu 2005). None of the studies reported blinding of
the outcome assessor (unclear risk of bias). Five studies reported
that at least 80% of women who were enrolled were assessed at
endpoint (low risk of bias; Janda 2017; Malzoni 2009; Mourits 2010;
Walker 2012; Zullo 2009); this was unclear in four studies (Fram
2002; Lu 2013; Tozzi 2005; Zorlu 2005). It was unclear whether any
additional form of bias may have been present in any of the nine
included studies, but we suspected that outcomes may have been
selectively reported in Tozzi 2005 because outcome definitions
varied between the three diLerent publications of the same trial
(high risk of bias). It was unclear whether outcomes were selectively
reported in any of the other studies.

E>ects of interventions

See: Summary of findings for the main comparison Laparoscopy
versus laparotomy for early stage endometrial cancer

For dichotomous outcomes, we were unable to estimate an RR
for comparisons of treatments, if one or both treatment groups
experienced no events, as in the comparison of laparoscopy versus
laparotomy for the severe early and late complication outcomes.
We applied the default Review Manager 5 continuity correction
(where a small increment is added to the zero) in cases of one zero
event field for studies that were included in a meta-analysis (Review
Manager 2014).

Laparoscopy versus laparotomy

Primary outcomes

Overall survival

Meta-analysis of six RCTs, assessing 3993 participants, found no
significant diLerence in the risk of death between women who
underwent laparoscopy and women who underwent laparotomy
(HR 1.04, 95% CI 0.86 to 1.25; Analysis 1.1; Figure 2) (Janda 2017;
Lu 2013; Malzoni 2009; Tozzi 2005; Walker 2012; Zullo 2009). The
percentage of the variability in eLect estimates that was due to
heterogeneity rather than sampling error (chance) might not have

been important (I2 = 0%).

 

Figure 2.   Forest plot of comparison: 1 Primary outcomes, outcome: 1.1 Overall survival.

 
AOer a median duration of follow-up of 38.5 months (range 2 to
81), Malzoni 2009 reported 12 deaths (7.5%); five (6%) assigned

to laparoscopy and seven (9%) assigned to laparotomy. Three
of these 10 participants died from intercurrent disease; one in
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the laparoscopy group and two in the laparotomy group. Nine
participants (4.4%) died from endometrial cancer; four (5%) in the
laparoscopy group and five (6.4%) in the laparotomy group.

At the end of the follow-up period of seven years, Zullo
2009 reported 13 deaths; 7/40 (17.5%) participants died in the
laparoscopy group and 6/38 (16%) participants died in the
laparotomy group. Specifically, six (15%) participants died in
the laparoscopy group and five (13%) participants died in the
laparotomy group died of endometrial cancer.

AOer a median follow-up of 44 months (range 5 to 96 months),
Tozzi 2005 reported OS in the laparoscopy group of 83% and in the
laparotomy group of 86.5%. In participants with stage I disease, OS
was 86.5% in the laparoscopy group versus 90% in the laparotomy
group.

AOer a median duration of follow-up of 68 months (range 2
to 153 months), Lu 2013 reported 21 (7.7%) deaths, 9 (6%) in
the laparoscopy group and 12 (9.9%) in the laparotomy group.
FiOeen of these 21 participants died from intercurrent disease,
six in the laparoscopy group and nine in the laparotomy group.
Six participants died from endometrial cancer, three in each
group. OS rates were 94% in the laparoscopy group and 90.1% in
the laparotomy group. Five year survival rates were 96% in the
laparoscopy group and 91% in the laparotomy group (P > 0.05).

Janda 2017 had a median follow-up of 4.5 years, in which 24 (6.8%)
participants in the laparotomy group and 30 (7.4%) participants in
the laparoscopy group died. The 4.5-year OS rate was 92.0% in the
laparoscopy group versus 92.4% in the laparotomy group.

AOer a median follow-up of 59.3 months (range 38 to 62.9 months)
for participants in the laparoscopy group and 59.3 months (range
37.9 to 63.0 months) for the participants in the laparotomy group,
Walker 2012 reported 350 deaths (13.5%): 229 (13.6%) assigned to
the laparoscopy group and 121 (13.3%) assigned to the laparotomy
group of which 224 deaths resulted from disease (152 in the
laparoscopy group; 72 in the laparotomy group). The estimated five
year OS was almost identical in both arms at 89.8% (Analysis 1.1).

Recurrence free survival

Meta-analysis of five RCTs, assessing 3710 participants, found no
statistically significant diLerence in the risk of disease recurrence
between women who underwent laparoscopy and those who
underwent laparotomy (HR 1.14, 95% CI 0.90 to 1.43; Analysis 1.2;
Figure 3) (Janda 2017; Malzoni 2009; Tozzi 2005; Walker 2012; Zullo
2009). The percentage of the variability in eLect estimates that
was due to heterogeneity rather than chance might not have been

important (I2 = 0%).

 

Figure 3.   Forest plot of comparison: 1 Primary outcomes, outcome: 1.2 Recurrence free survival.

 
AOer a median duration of follow-up of 4.5 years, Janda 2017
reported 12 (3%) participants with primary site recurrence in the
laparotomy group and 14 (3%) participants in the laparoscopy
group. Two percent or less of participants experienced a relapse
in the pelvis, abdomen, at distant or at multiple sites in both
groups. There were two participants with port-site metastases in
the laparotomy group and two participants in the laparoscopy
group.

AOer a median duration of follow-up of 38.5 months (range 2 to
81 months), Malzoni 2009 reported the total recurrence rate of the
entire population to be 10% (16 participants) consisting of 7/81
(8.6%) participants in the laparoscopic group versus 9/78 (11.5%)
participants in the laparotomy group. Nine (5.7%) participants had
distant recurrence (four in the laparoscopic group and five in the
laparotomy group), while seven (4.4%) participants experienced
local recurrence (three in the laparoscopic group and four in the
laparotomy group).

AOer median follow-up of 44 months (range 5 to 96 months), Tozzi
2005 reported 8/63 (12.6%) participants in the laparoscopy group
had recurrence versus 5/59 (8.5%) participants in the laparotomy
group. Ten (8.2%) participants had distant recurrence (six in the
laparoscopy group and four in the laparotomy group), while only

three (2.4%) participants experienced local recurrence (two in the
laparoscopy group and one in the laparotomy group).

AOer a median follow-up of 59 months, Walker 2012 reported 309
recurrences (210 (12.5%) in the laparoscopy group; 99 (10.9%)
in the laparotomy group). The actual recurrence rates were
substantially lower than anticipated, resulting in an estimated
three-year recurrence rate of 11.4% in the laparoscopy group and
10.2% in the laparotomy group, giving a diLerence of 1.14% (90%
lower bound, 1.28; 95% upper bound, 4.0).

Secondary outcomes

Local and distant recurrence

AOer seven years of follow-up, Zullo 2009 reported 8/40 (20%)
participants in the laparoscopy group and 7/38 (18.4%) participants
in the laparotomy group had disease recurrence. Specifically, three
(7.5%) participants in the laparoscopy group and no participants
in the laparotomy group had a vaginal cuL recurrence. Only
one (2.5%) participant in the laparoscopic group had a port-site
recurrence. There were pelvic recurrences in 2/40 (5%) participants
in the laparoscopy group and 6/38 (16%) participants in the
laparotomy group. Two of 40 (5%) participants in the laparoscopy
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group and 1/38 (2.6%) participants in the laparotomy group had
distant metastases.

AOer a median duration of follow-up of 68 months (range 2
to 153 months), Lu 2013 reported seven (4.6%) participants
in the laparoscopy group versus six (5.0%) participants in the
laparotomy group had a recurrence. There were four recurrences
in the laparoscopic group at peritoneal and liver sites and three
recurrences at the vaginal vault, but none were in the laparoscopic
port sites. There were three recurrences in the laparotomy group
at abdominal incision, and another three recurrences at peritoneal
and liver sites. There was no diLerence in the rate of recurrence or
survival between the diLerent approaches.

Severe adverse events

Perioperative death within 30 days

Walker 2012 found no statistically significant diLerence in
perioperative death rate within 30 days between women in the

laparoscopy and laparotomy groups (RR 0.68, 95% CI 0.27 to
1.71). Mourits 2010 found no statistically significant diLerence in
perioperative death rate within six weeks between women in the
laparoscopy and laparotomy groups (RR 1.54, 95% CI 0.16 to 14.61).
Three studies did not observe any woman in either group dying
within 30 days or six weeks of their surgery, but perioperative
mortality was not reported (or could not be deduced) in any of the
other studies (Analysis 2.1; Figure 4) (Malzoni 2009; Tozzi 2005; Zullo
2009). Overall, there was no statistically significant diLerence in
perioperative death rate within one month to six weeks between
women in the laparoscopy and laparotomy groups (RR 0.76, 95% CI

0.32 to 1.79; I2 = 0%). In total, there were 22 cases of perioperative
mortality in all five studies (13/2053 in the laparoscopic group and
9/1180 in the laparotomy group).

 

Figure 4.   Forest plot of comparison: 2 Secondary outcomes, outcome: 2.1 Perioperative death.

 
Bladder injury

Meta-analysis of seven RCTs, assessing 3342 participants, found no
statistically significant diLerence in the risk of bladder injury in
women in the laparoscopy and laparotomy groups (RR 1.12, 95% CI
0.54 to 2.32; Analysis 2.2) (Fram 2002; Malzoni 2009; Mourits 2010;
Tozzi 2005; Walker 2012; Zorlu 2005; Zullo 2009). The percentage
of the variability in eLect estimates that was due to heterogeneity

rather than chance was not important (I2 = 0%). There were 36
reported cases of bladder injury in the seven studies (23/2106 in the
laparoscopic group and 13/1236 in the laparotomy group).

Ureteric injury

Meta-analysis of three RCTs, assessing 3463 participants, found no
statistically significant diLerence in the risk of ureteric injury in
women in the laparoscopy and laparotomy groups (RR 1.41, 95% CI
0.60 to 3.28; Analysis 2.3) (Mourits 2010; Walker 2012; Zullo 2009).
The percentage of the variability in eLect estimates that was due

to heterogeneity rather than change was not important (I2 = 0%).
There were 25 reported cases of ureteric injury in the three studies
(18/2189 in the laparoscopic group and 7/1274 in the laparotomy
group).

Vascular injury

Meta-analysis of five RCTs, assessing 3401 participants, found no
statistically significant diLerence in the risk of vascular injury in
women in the laparoscopy and laparotomy groups (RR 0.83, 95% CI
0.23 to 2.94; Analysis 2.4) (Janda 2017; Lu 2013; Tozzi 2005; Walker
2012; Zullo 2009).

The percentage of the variability in eLect estimates that was due to
heterogeneity rather than chance may have represented moderate

heterogeneity (I2 = 45%). There were 72 reported cases of vascular
injury in the five studies (53/2126 in the laparoscopy group and
19/1269 in the laparotomy group).
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Bowel injury

Meta-analysis of four RCTs, assessing 3070 participants, found no
statistically significant diLerence in the risk of bowel injury in
women in the laparoscopy and laparotomy groups (RR 1.28, 95%
CI 0.75 to 2.18; Analysis 2.5) (Mourits 2010; Tozzi 2005; Walker 2012;
Zullo 2009). The percentage of the variability in eLect estimates that
was due to heterogeneity rather than chance was not important

(I2 = 0%). There were 61 reported cases of bowel injury in the
four studies (43/1970 in the laparoscopic group and 18/1100 in the
laparotomy group).

Severe early complications

Tozzi 2005 reported that two women experienced severe early
complications and both these women were in the laparotomy
group (0/63 in the laparoscopy group and 2/59 in the laparotomy
group).

Severe postoperative complications

Serious adverse postoperative complications were defined
as any event that resulted in death, was immediately life
threatening, required hospitalisation or prolongation of an existing
hospitalisation, or that resulted in persistent or significant
disability/incapacity.

Meta-analysis of two RCTs, assessing 3344 participants, found no
statistically significant diLerence in the risk of severe postoperative
complications in women in the laparoscopy and laparotomy groups
(RR 0.78, 95% CI 0.44 to 1.38; Analysis 2.6) (Janda 2017; Walker
2012). The percentage of the variability in eLect estimates that was
due to heterogeneity rather than chance may have represented

substantial heterogeneity (I2 = 85%).

Severe late complications

Tozzi 2005 reported that seven women experienced severe late
complications and all of these women were in the laparotomy
group (0/63 in the laparoscopy group and 7/59 in the laparotomy
group).

Blood loss including need for transfusion

Estimated blood loss

Meta-analysis of three RCTs, assessing 313 participants, found that
laparoscopy was associated with a large and statistically significant
reduction in blood loss compared with laparotomy (MD –106.82 mL,
95% CI –141.59 to –72.06; Analysis 2.7) (Malzoni 2009; Tozzi 2005;
Zullo 2009). The percentage of the variability in eLect estimates that
was due to heterogeneity rather than chance may have represented

substantial heterogeneity (I2 = 68%). All three individual studies
showed a statistically significant reduction in blood loss in favour
of laparoscopy and the substantial heterogeneity indicated by the

high I2 statistic was due to the magnitude of estimated blood loss
being considerably greater in Tozzi 2005.

In Fram 2002, there was a statistically significant reduction in blood
loss with laparoscopy compared with laparotomy (mean blood
loss: 145.5 mL in the laparoscopy group versus 501.6 mL in the
laparotomy group; P < 0.05).

In Lu 2013, there was a statistically significant reduction in blood
loss with laparoscopy compared with laparotomy (median blood

loss: 86 mL in the laparoscopy group versus 419 mL in the
laparotomy group; P = 0.01).

Blood transfusion required

Meta-analysis of eight RCTs, assessing 3894 participants, found no
statistically significant diLerence in the risk of requiring a blood
transfusion in women in the laparoscopy and laparotomy groups
(RR 0.53, 95% CI 0.22 to 1.27; Analysis 2.8) (Fram 2002; Janda 2017;
Lu 2013; Malzoni 2009; Mourits 2010; Tozzi 2005; Walker 2012; Zullo
2009). The percentage of the variability in eLect estimates that was
due to heterogeneity rather than chance may have represented

moderate heterogeneity (I2 = 51%). The majority of events were
observed in the largest trial (Walker 2012), where 209 women
needed a blood transfusion (143/1682 in the laparoscopy group and
66/909 in the laparotomy group). The diLerence in the number of
women needing transfusions in the two groups in this trial was also
not statistically significant (RR 1.17, 95% CI 0.88 to 1.55).

Length of hospital stay/delayed discharge

All studies reported hospital stay and showed that on average
laparoscopy had a significantly shorter hospital stay.

Fram 2002: there was a significant diLerence (P < 0.05) in days of
hospitalisation between groups (2.3 days in the laparoscopy group
versus 5.5 days in the laparotomy group).

Janda 2017: a significantly higher proportion of participants who
were assigned to laparotomy stayed in hospital for longer than
two days (139/142 in the laparotomy group versus 72/190 in the
laparoscopy group; P < 0.0001).

Lu 2013: the median operating time was 211 minutes (range 100 to
460) in the laparoscopy group and 261 minutes (range 90 to 570)
in the laparotomy group (P < 0.01). The median length of hospital
stay was three days in the laparoscopy group and six days in the
laparotomy group (P < 0.01).

Malzoni 2009: the mean length of hospital stay was 5.1 days (SD 1.2;
95% CI 1 to 7) in the laparotomy group and 2.1 days (SD 0.5; 95% CI
1 to 5) in the laparoscopy group (P < 0.01).

Mourits 2010: there was shorter hospital stay (P < 0.01) and a faster
recovery (P < 0.01) in the laparoscopy group, but the procedure took
longer than in the laparotomy group (P < 0.0001).

Tozzi 2005: duration of hospital stay was 8.6 days (SD 2.7) in the
laparoscopy group and 11.7 days (SD 3.8) in the laparotomy group
(P < 0.001). This is the only study with a mean hospital stay for
laparoscopy of about eight days.

Walker 2012: hospitalisation of more than two days was
significantly lower with laparoscopy (52% in the laparoscopy group
versus 94% in the laparotomy group; P< 0.01).

Zorlu 2005: the laparoscopic group had a significantly shorter
hospital stay than the laparotomy group (4.1 days in the
laparoscopy group versus 8.2 days in the laparotomy group; z = 1.96,
P < 0.05).

Zullo 2009: compared with the laparotomy group, the laparoscopy
group had a significantly lower mean hospital stay (3.0 days (SD 1.4)
in the laparoscopy group versus 6.9 days (SD 2.6) in the laparotomy
group) and length of time needed to return to full activity or work
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(28.2 days (SD 12.8) in the laparoscopy group versus 47.8 days (SD
24.7) in the laparotomy group; P < 0.05 for both).

Quality of life

Three studies reported QoL data (Janda 2017; Mourits 2010; Zullo
2009).

At baseline, Zullo 2009 reported no diLerence in total SF-36 score
between the two surgical treatment groups. During the first three
years from surgery, the total SF-36 scores were significantly higher
in the laparoscopic surgery group than in the laparotomy group (P
< 0.05). Throughout the trial, there was no significant change in the
laparoscopic group, whereas there was a significant improvement
in total SF-36 score in the laparotomy group at the four-year follow-
up visit (P < 0.05). At the four-year follow-up visit and at the next
visits, there were no significant diLerences between groups. The
diLerent domains of the SF-36 are discussed in the Included studies
section.

Janda 2017 reported QoL improvements from baseline during early
and later phases of recovery favoured laparoscopy compared with
laparotomy for treatment of stage I endometrial cancer. The study
measured QoL with a variety of validated subscales. Compared with
laparotomy, participants who had laparoscopy had significantly
greater improvements in QoL from pre surgery at both early (up
to four weeks) and late (up to six months) postoperative recovery.
DiLerences in sub scale scores reflected better physical, functional
and overall QoL, as well as body image in the laparoscopic group,
whereas social and emotional components of QoL remained largely
stable across postsurgery time points and between groups.

Mourits 2010 reported QoL (SF-36), Sexual Activity Questionnaire
(SAQ), Body Image Scale (BIS) and visual analogue scale (VAS) at
baseline, six weeks, three months and six months postsurgery.
Women who had been sexually active in the month before receiving
the questionnaire completed the SAQ. Overall response rate was
90.1%, compliance did not diLer significantly between groups,
neither did the median scores at baseline for all QoL scales.
Participants who had laparoscopy scored significantly higher on
the physical functioning sub scale of the SF-36 at six weeks and
on the role-physical sub scale at three months aOer the procedure.
Participants who had laparotomy scored significantly higher on
the vitality sub scale of the mental dimension three months aOer
surgery. There were no diLerences between groups for the other
subscales. There were no diLerences between groups over time in
the sums of the mental and physical dimensions.

The TLH and TAH groups did not diLer significantly at baseline or
over time in the VAS, BIS or SAQ.

D I S C U S S I O N

Summary of main results

We found nine studies that met our inclusion criteria, these studies
randomised 3944 women. Six studies assessing 3993 women
reported OS. Meta-analysis of these six RCTs found no statistically
significant diLerence in the risk of death between women who
underwent laparoscopy and those who underwent laparotomy (HR
1.04, 95% CI 0.86 to 1.25; Figure 2) (Janda 2017; Lu 2013; Malzoni
2009; Tozzi 2005; Walker 2012; Zullo 2009).

Five studies assessing 3710 women reported on disease recurrence
(Janda 2017; Malzoni 2009; Tozzi 2005; Walker 2012; Zullo 2009).
The meta-analysis of these studies found no significant diLerence
in the risk of disease recurrence between women who underwent
laparoscopy and women who underwent laparotomy (HR 1.14, 95%
CI 0.90 to 1.43; Figure 3). AOer a median follow-up of 4.5 years,
Janda 2017 reported 24 deaths (6.8%) and 30 deaths (7.4%) and
14 recurrences (3%) in the laparoscopy group and 12 recurrences
(3%) in the laparotomy group. The 4.5-year OS rate was 92.0% in the
laparoscopy group and 92.4% in the laparotomy group.

Malzoni 2009 found no significant diLerence between the two
groups in DFS (P = 0.28). AOer a median follow-up of 38.5 months
(range 2 to 81 months) 91% of participants were free of disease
in the laparoscopy group versus 88.5% in the laparotomy group.
AOer seven years of follow-up, Zullo 2009 reported 8/40 (20%)
participants in the laparoscopy group and 7/38 (18%) participants
in the laparotomy group had disease recurrence. There was no
diLerence between group in the cumulative recurrence rates
(8/40 (20%) participants in the laparoscopy group and 7/38 (18%)
participants in the laparotomy group) and deaths (7/40 (17.5%)
participants in the laparoscopy group and 6/38 (16%) participants
in the laparotomy group).

AOer 44 months of follow-up, Tozzi 2005 reported 19/122 (15.5%)
participants died, 11 (17%) in the laparoscopy group and eight
(13%) in the laparotomy group. Ten (52.6%) of these 19 participants
died from intercurrent disease, five in each group. AOer 59 months
of follow-up, Walker 2012 reported 350 deaths, 121 (13.1%) in the
laparotomy group and 229 (13.5%) in the laparoscopy group. AOer
68 months of follow-up, Lu 2013 reported 21 deaths (7.7%), nine
(6%) in the laparoscopy group and 12 (9.9%) in the laparotomy
group. FiOeen of these 21 participants died from intercurrent
disease, six in the laparoscopy group and nine in the laparotomy
group. Six participants died from endometrial cancer: three in each
group.

Two studies reported perioperative mortality (Mourits 2010; Walker
2012). Walker 2012 found no statistically significant diLerences in
perioperative death rate within 30 days between women in the
laparoscopy and laparotomy groups (RR 0.68, 95% CI 0.27 to 1.71;
Figure 4). Mourits 2010 found no statistically significant diLerences
in perioperative death rate within six weeks between women in
the laparoscopy and laparotomy groups (RR 1.54, 95% CI 0.16 to
14.61). Four studies observed no women in either group died within
30 days or six weeks of their surgery (Janda 2017; Malzoni 2009;
Tozzi 2005; Zullo 2009). From these results, we suggested that for
apparent early stage endometrial cancer, laparoscopy is associated
with similar outcomes in terms of survival and recurrence rate.

Meta-analysis of three RCTs, assessing 313 participants, found that
laparoscopy was associated with a large and statistically significant
reduction in blood loss compared with laparotomy (MD –106.82,
95% CI –141.59 to –72.06) (Malzoni 2009; Tozzi 2005; Zullo 2009).
In addition, laparoscopy was associated with a significantly shorter
hospital stay and reduced postoperative complications.

Three studies reported QoL data using validated scales (Janda
2017; Mourits 2010; Zullo 2009). During the first three years from
surgery in Zullo 2009, the SF-36 scores were significantly higher
in the laparoscopic group than in the laparotomy group (P <
0.05). At the four-year follow-up visit and at the next visits,
there was no significant diLerence between groups. Janda 2017
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reported early (up to four weeks) and late (up to six months)
postoperative recovery, these time periods were adequate in
allowing a satisfactory assessment of QoL over a longer period of
time. Similarly, Mourits 2010 assessed QoL aOer six weeks and three
months postsurgery. Participants who had laparoscopy scored
significantly higher on the physical functioning sub scale of the
SF-36 at six weeks, and on the role-physical sub scale at three
months aOer the procedure. Participants who had laparotomy
scored significantly higher on the vitality sub scale of the mental
dimension three months aOer surgery. There were no diLerences
between groups for the other subscales.

Overall completeness and applicability of evidence

We identified nine RCTs that compared laparoscopy with
laparotomy in women with early stage endometrial cancer. All trials
included at least 70% of women with early stage disease.

Overall, the certainty of the evidence was moderate (GRADE
Working Group). Although there were nine included trials, only six
reported on survival data that could be pooled in a meta-analysis
using an HR.

While the review found no evidence of a diLerence between the two
types of surgery in terms of OS and RFS and QoL was incompletely
reported, it does suggest that laparoscopy may be associated with
significantly fewer postoperative complications with less estimated
blood loss and a lower rate of severe postoperative complications.

Walker 2012 assessed severe postoperative adverse events in 2591
women of which there were 596 events (the meta-analysis, which
included Janda 2017 and Walker 2012, assessed 3344 women and
noted 675 events).

There was no statistically significant diLerence in any of the adverse
event categories.

Quality of the evidence

Including the available evidence of the large RCT (Walker 2012),
allows robust conclusions for the comparison in terms of eLicacy,
despite inconsistency in the survival point estimates in the smaller
trials that addressed these outcomes. There is evidence to suggest
that laparoscopy is a safer method of surgery than laparotomy for
women with early stage endometrial cancer.

The reporting of the methodological quality of the trials showed
that most trials were at moderate risk of bias while three trials were
at high risk of bias as they did not satisfy any of the criteria used to
assess risk of bias (Fram 2002; Tozzi 2005; Zorlu 2005).

In the six trials that reported survival, an HR was either reported
explicitly or it was possible to deduce one using the methods of
Parmar 1998. An HR is the best statistic to summarise the diLerence
in risk in two treatment groups over the duration of a trial, when
there is 'censoring' (i.e. the time to death (or disease recurrence) is
unknown for some women as they were still alive (or disease free)
at the end of the trial).

Three trials reported QoL data using a validated scale (Janda 2017;
Mourits 2010; Zullo 2009), but only Zullo 2009 used an adequate
follow-up period of four years. QoL should be assessed at diLerent
time intervals and, to allow a satisfactory assessment, should
continue for a reasonably long period of time.

Overall, the certainty of evidence for OS and RFS was moderate and
was downgraded for unclear risk of bias profiles and imprecision
in eLect estimates. However, most trials used adequate methods
of sequence generation and concealment of allocation so trials
were not prone to selection bias. Adverse event outcomes were
downgraded for the same reasons and additionally for low event
rates and low power, thus these outcomes provided low certainty
evidence.

Potential biases in the review process

We attempted to reduce bias in the review process by performing
a comprehensive search, including a thorough search of the grey
literature and ensuring that all studies were siOed and data
extracted independently by two review authors. We also restricted
the included studies to RCTs as they provide the strongest level of
evidence available.

The greatest threat to the validity of the review was likely to be
the possibility of publication bias (i.e. studies that did found the
treatment ineLective may not have been published). We were
unable to assess this possibility as all the treatment comparisons
were restricted to meta-analyses of up to seven trials.

Agreements and disagreements with other studies or
reviews

To the best of our knowledge there have been several reviews
and four meta-analysis comparing laparoscopy and laparotomy
in the management of early endometrial cancer (de la Orden
2008; He 2013; Imesch 2009; Palomba 2009). All four meta-analyses
suggested that the laparoscopic approach is an eLective procedure
for treating women with endometrial cancer.

• de la Orden 2008: a systematic review and meta-analysis of four
randomised trials showing laparoscopy oLers advantages with
respect to postoperative recovery, including reduced bleeding
and reduced need for analgesics. In addition, intraoperative and
postoperative complications were fewer among women who
underwent laparoscopic hysterectomy in all the studies. The
mean hospital stay of women who underwent laparoscopy was
three to four days shorter, and they returned to normal activity
sooner. The number of lymph glands resected was the same with
both techniques. Laparoscopy was associated with a better QoL
aOer surgery. With respect to long term results, there were no
significant diLerences in relation to OS, DFS or cause-specific
survival, according to one study.

• He 2013: a systematic review and meta-analysis of nine
eligible RCTs (1361 in the laparotomy group and 2255
in the laparoscopy group). They found no significant
diLerence between laparoscopy and laparotomy approaches to
endometrial cancer in three-year OS. They reported the benefits
of laparoscopic surgery versus laparotomy, which were shorter
length of hospital stay. Disadvantages were higher rates of
intraoperative complications and longer duration of surgical
procedures.

• Imesch 2009: a systematic review suggesting that randomised
trials demonstrate the safety, feasibility and eLectiveness of
laparoscopy. In addition, the impact on survival and DFS is
equivalent to that of laparotomy.

• Palomba 2009: a systematic review and meta-analysis of four
RCTs suggested that the laparoscopic approach is an eLective
procedure for treating endometrial cancer, even if limited
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to early stages. Notwithstanding the longer operative time,
advantages of the laparoscopy over laparotomy were reduced
intraoperative blood loss and postoperative complications.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

• For early stage endometrioid adenocarcinoma of the
endometrium laparoscopy is associated with similar overall and
disease free survival.

• Laparoscopy is eLective and is associated with reduced
operative morbidity and hospital stay.

• There is no significant diLerence in the quality of life between
treatment with laparoscopy and laparotomy.

Implications for research

• Randomised controlled trials are recommended to determine
the benefits and harms of laparoscopy in the management of
uterine sarcomas/carcinosarcoma.

• Studies on economic evaluation and cost eLectiveness of
laparoscopy versus laparotomy for endometrial cancer would
improve clinical decisions.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised controlled trial

Study dates: July 1996 to July 1998 (24 months)

Participants 61 women randomised

32 in laparotomy group, mean age 60.6 years, BMI 26.2, stages not documented, histology not docu-
mented (SD not documented).

29 in laparoscopy group, mean age 61.2 years, BMI 25.7, stages not documented, histology not docu-
mented (SD not documented).

Inclusion criteria: stage I EC

Exclusion criteria: not documented

Interventions Intervention: LAVH, bilateral salpingo-oophorectomy, peritoneal washings, ± pelvic lymph node dis-
section (node dissection described in detail).

Control: laparotomy, TAH, bilateral salpingo-oophorectomy, peritoneal washings, ± pelvic lymph node
dissection. Procedure described as "traditional approach", no further details given.

Number of surgeons who performed procedures/level of experience: not documented.

Outcomes Days of hospitalisation

Duration of procedure

Intraoperative bleeding

Complications

Conversion from laparoscopy to laparotomy

Notes Follow-up: period of follow-up and loss to follow-up rate not documented. Analysis: no comment on
study power, no comment on ITT analysis.

Final stage and histopathological characteristics: not documented.

There was a significant difference (P < 0.05) in days of hospitalisation between the laparoscopic (group
A) and laparotomy (group B) groups (2.3 vs 5.5 days). Laparoscopy was associated with longer operat-
ing time (136.2 min vs 101.9 min) (P < 0.05).

There was no significant difference in the number of lymph nodes obtained in both groups of par-
ticipants who required pelvic lymphadenectomy, neither on each side alone nor in total (21.3 in la-
paroscopy group vs. 21.9 in laparotomy group), and it was noted that the number of lymph nodes ob-
tained from the right sides of participants were more than those obtained from the leO sides in both
groups (11.9 in laparoscopy group vs 12.2 in laparotomy group on the right side, and 9.4 in laparoscopy
group vs 9.7 in laparotomy group on the leO side).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Concerns regarding this study being a randomised controlled trial, despite
the use of the phrase "the patients were randomly allocated into two groups",
as there was little documentation regarding method of randomisation and

Fram 2002 
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study methodology. The phrase "there were 32 patients in group B who were
matched as a control group" implies a case controlled study.

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No documentation regarding completeness of data. No information on attri-
tion. No comment on cases included for analysis.

Selective reporting (re-
porting bias)

Unclear risk insufficient information to permit judgement.

Other bias Unclear risk insufficient information to assess whether additional form of bias may have
been present.

Fram 2002  (Continued)

 
 

Methods Multicentre randomised controlled trial with 2:1 intervention:control

Study dates: December 2006 to January 2009

Participants 332 participants included in QoL component.

142 in TAH group, mean age 62.7 years (SD 9.7), 49 (34.5%) had BMI ≥ 35, all had PS 0–1.

190 in TLH group, mean age 62.8 years (SD 10), 72 (38%) had BMI ≥ 35, all had PS 0–1.

Inclusion criteria: histologically confirmed primary endometrioid adenocarcinoma of the endometri-
um, clinical stage I disease. Women aged ≥ 18 years with PS ECOG 0/1.

Surgeons: qualified gynaecological oncologists, with evidence of a minimal number of 20 supervised
and documented TLHs performed as the main surgeon. "TLHs will also be video recorded with regular
random audits conducted by the trial safety committee".

Exclusion criteria: histological cell type other than endometrioid; history of previous or concomitant
cancer; clinically advanced disease (stages II/IV); uterine size > 10 weeks' gestation or uterine size > 8
cm transverse diameter on ultrasound; estimated life expectancy < 6 months; enlarged aortic lymph
nodes; unfit for surgery due to serious concomitant systemic disorders incompatible with study; unable
to complete QoL measures; live too far from a treatment centre to allow adequate follow-up.

Interventions Intervention: TLH, bilateral salpingo-oophorectomy, peritoneal washings, ± pelvic lymph node dissec-
tion ± para-aortic lymph node dissection. 190 women.

Control: laparotomy, vertical midline skin incision, TAH, bilateral salpingo-oophorectomy, peritoneal
washings, ± pelvic lymph node dissection ± para-aortic lymph node dissection. 142 women.

Outcomes DFS

Hospital stay

Postoperative pain

QoL

Janda 2017 
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Treatment related morbidity: "as evaluated by intraoperative complications; perioperative compli-
cations, pulmonary, renal and cerebrovascular morbidity; wound and vault complications (infection,
breakdown, and dehiscence); septicaemia and thromboembolic complications (DVT, PE); lymphocyst
or abscess formation; early postoperative (< 4 weeks) complications; long-term (4 weeks to 6 months
after surgery) morbidity (lymphoedema, incisional hernia formation); estimated blood loss (haemoglo-
bin change from baseline); postoperative pain and analgesic consumption. Other outcomes were al-
so assessed, such as participant perception of body image; costs and cost-effectiveness of treatments;
patterns of recurrence and overall survival".

Notes Protocols for pelvic or par-aortic lymphadenectomy, or both: per clinical practice guidelines for each
institution, to document preoperatively if women considered unfit for pelvic and para-aortic lymph
node dissection.

Protocols for adjuvant therapy: per institutional guidelines.

Follow-up: on-going to determine disease specific outcomes.

Analysis on ITT principles.

TLH associated with equivalent or improved QoL at 6 months when compared to TAH. In early recovery
(up to 4 weeks after surgery), participants in TLH group had significantly greater improvements in most
QoL measurements than participants in TAH group. Greatest differences noted in FWB (13% greater
improvement for participants in TLH group), PWB (11%), EnWB (6%) and the overall FACT-G summary
score (7%; P = 0.001 for all comparisons). Participants in TLH group reported a 5% (P = 0.001) greater
improvement in body image and 7.5% (P = 0.001) greater improvement in overall QoL (EuroQoL-VAS)
than participants in TAH group. During early recovery, neither EWB (P = 0.39) nor SWB (P = 0.59) differed
significantly between participants assigned to TAH or TLH.

During late postoperative recovery phase (3–6 months after surgery), participants in TLH group recov-
ered significantly more in their physical (P = 0.008), functional (P = 0.009), EC specific (P = 0.003) and
overall well-being (FACT-G; P = 0.03), and also had better QoL recovery with regard to body image (P =
0.001).

Significantly higher proportion of participants in TAH group stayed in hospital for > 2 days (139/142 in
TAH group vs 72/190 in TLH group; P < 0.0001). In addition, participants in TLH group had less postoper-
ative pain and reduced analgesic consumption compared with participants in TAH group.

TLH was associated with equivalent DFS when compared with TAH for women with stage I EC.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation via computer generated, web based system using stratified
permuted blocks of 3 and 6 participants.

Allocation concealment
(selection bias)

Low risk Randomisation centrally and independent from other study procedures via a
computer generated, web based system (providing concealment of the next
assigned treatment).

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 332/332 (100%) participants analysed

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Janda 2017  (Continued)
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Other bias Unclear risk Insufficient information to assess whether any additional bias was present.

Janda 2017  (Continued)

 
 

Methods Prospective randomised trial comparing laparoscopy with laparotomy

Study dates: January 2000 to December 2010

All records were kept prospectively in a computerised database. Randomisation performed using a
central managed random number table. All participants entered into study had their initial pathologi-
cal diagnosis confirmed.

Participants 318 consecutive women referred to Beijing Chao-Yang Hospital affiliated Capital Medical University for
treatment for histologically confirmed EC. 272 women met the inclusion criteria.

151 women in laparoscopy group, median age 56.6 years (range 27–82).

121 women in laparotomy group, median age 57.2 (range 29–79).

Exclusion criteria: ovarian lesions, contraindications for general anaesthesia, systemic infections,
bulky uterus C12 weeks' size and documented significant cardiopulmonary disease.

Interventions Intervention: laparoscopy

Control: laparotomy

All participants received pelvic lymphadenectomy and para-aortic lymph nodes sampling. Para-aortic
lymphadenectomy up to the level of the inferior mesenteric artery was performed in participants with
positive pelvic lymph node discovered at frozen section evaluation and non-endometrioid carcinomas.

Outcomes Long term recurrence rate

OS: calculated from date of EC diagnosis to death from any cause. Recurrences were classified by site of
first recurrence.

Notes All participants who underwent laparoscopic approach were informed that conversion from la-
paroscopy to laparotomy was expected in case of intraoperative complications or other difficulties.

All participants and their spouses were comprehensively counselled about the benefits and potential
risk of each approach. Staging of participants done according to FIGO 1988 staging system. The medi-
an operating time was 211 min (range 100–460) in the laparoscopy group and 261 min (range 90–570) in
the laparotomy group (P < 0.01).

Median blood loss 86 mL in laparoscopy group and 419 mL in laparotomy group (P < 0.05). Median
length of hospital stay 3 days in laparoscopy group and 6 days in laparotomy group (P < 0.05). Pelvic
lymphadenectomy performed in all participants and para-aortic lymphadenectomy in 15% of la-
paroscopy group and 31.4% of laparotomy group (P < 0.05).

7 (4.6%) participants in laparoscopy group had recurrence vs 6 (5.0%) participants in laparotomy
group. Overall, 21 (7.7%) participants died, 9 (6%) in laparoscopy group and 12 (9.9%) in laparotomy
group. 15/ 21 participants died from intercurrent disease, 6 in laparoscopy group and 9 in laparotomy
group. 6 participants died from EC: 3 in each group.

TLH: OS 94%, 5-year survival rate 96%; TAH: OS 90.1%, TAH 91% (P > 0.05).

Risk of bias

Bias Authors' judgement Support for judgement

Lu 2013 
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Random sequence genera-
tion (selection bias)

Low risk Randomisation by central managed random number table.

Allocation concealment
(selection bias)

Low risk Central allocation

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Unclear

Selective reporting (re-
porting bias)

Unclear risk Not reported

Other bias Unclear risk Insufficient information to assess whether any additional bias was present.

Lu 2013  (Continued)

 
 

Methods Randomised controlled trial, computer generated lists

Study dates: November 2001 to January 2006 (50 months)

Participants 159 women randomised

78 women in laparotomy group, mean age 63 years (SD 14; 95% CI 43 to 84), mean BMI 29 (SD 7.3; 95%
CI 17 to 39), stage I/IIA disease 68/78 (87%).

81 women in laparoscopy group, mean age 60 years (SD 11) (95% CI 39 to 81), mean BMI 28 (SD 6.9; 95%
CI 19 to 37), stage I/IIA disease 75/81 (92.5%).

Inclusion criteria: clinical stage I EC

Exclusion criteria: ovarian lesions; metastases beyond uterus; contraindication for general anaesthe-
sia; systemic infections; abnormal Papanicolau smear; bulky uterus ≥ 12 weeks' size; where vaginal re-
moval of uterus may require morcellation; significant cardiopulmonary disease which would be a con-
traindication for prolonged Trendelenburg position; severe hip disease precluding use of dorsolithoto-
my position; inadequate bone marrow, renal and hepatic function; BMI ≥ 40; aged ≥ 80 years; treatment
with prior pelvic radiotherapy or chemotherapy (or both); no available follow-up information.

Interventions Intervention: total LPS, bilateral salpingo-oophorectomy, peritoneal washings, + pelvic lymph node
dissection, ± para-aortic lymph node dissection.

Control: total LPT, bilateral salpingo-oophorectomy, peritoneal washings, + pelvic lymph node dis-
section, ± para-aortic lymph node dissection. For all cases of papillary serous or clear cell tumours and
adenosquamous carcinomas, infracolic omentectomy performed.

Outcomes Primary outcomes:

OS

DFS

Secondary outcomes:

Operative time

Malzoni 2009 
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Blood loss

Hospital stay

Notes Follow-up duration: 38.5 months (2–81 months). Protocol: visits monthly for first 3 months, every 3
months for 2 years, 6 monthly for 3 years and yearly thereafter.

61% of participants received adjuvant therapy. Total specified but no breakdown between 2 groups, re-
ported as a difference. Adjuvant therapy: 98/159 (61%); brachytherapy only: 45/159 (28%); radiothera-
py + brachytherapy: 41/159 (21%); chemotherapy + radiotherapy: 12/159 (7%).

Randomisation: computer generated list.

Analysis: no comment on study power, no comment on ITT analysis.

12 (7.5%) participants died, 5 (6.1%) in LPS group and 7 (8.9%) in LPT group. 3/10 participants died
from intercurrent disease, 1 in LPS group and 2 in LPT group. 9 (4.4%) participants died from EC: 4
(4.9%) in LPS group and 5 (6.4%) in LPT group.

91.4% participants free of disease in LPS group vs 88.5% in LPT group. No significant difference in re-
currence rate (P > 0.05).

Mean operative time: 136 min (SD 31; 95% CI 118 to 181) in LPS group and 123 min (SD 29; 95% CI 111 to
198) in LPT group (P < 0.01).

Mean blood loss: 50 mL (SD 12; 95% CI 20 to 90) in LPS group and 145 mL (SD 35; 95% CI 60 to 255) in
LPT group (P < 0.01).

Mean length of hospital stay: 5.1 (SD 1.2; 95% CI 1 to 7) in LPT group and 2.1 (SD 0.5; 95% CI 1 to 5) in
LPS group (P < 0.01).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer generated randomisation list.

Allocation concealment
(selection bias)

Low risk Yes, computer generated randomisation list, drawn up by a statistician.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 159/159 (100%) participants analysed

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk Insufficient information to assess whether any additional bias was present.

Malzoni 2009  (Continued)

 
 

Methods Multicentre randomised controlled trial with 2:1 intervention:control randomisation

Study dates: 1 February 2007 to 15 January 2009

Mourits 2010 
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Participants 283 women assessed for eligibility, 4 excluded as did not fulfil inclusion criteria: 2 in each group.

94 in laparotomy group, mean age 63 (range 39–86), mean BMI 28 (range 19–48), stage I disease 75/185
(87.2%).

185 in laparoscopy group, mean age 62 (range 40–89), mean BMI 29 (range 17–55), stage I disease
130/185 (87.2%).

Inclusion criteria: participants: histologically confirmed grade I–II EC or complex atypical hyperplasia,
clinically confined to the uterine corpus (i.e. clinical stage I), aged > 18 years, prior to study entry "an
endocervical curettage is performed to make sure that the participant has clinical stage I disease and
the cervix is not involved".

Exclusion criteria: non-endometrioid adenocarcinoma histological types, uterine size larger than
that expected at 12 weeks' pregnancy (original protocol stated uterine size > 10 weeks' gestation), car-
diopulmonary contraindications for laparoscopy or laparotomy, stage II–IV disease.

Interventions Intervention: TLH, bilateral salpingo-oophorectomy, peritoneal washings. All TLH procedures were
done by 24 certified surgeons who achieved sufficient laparoscopic skills for performing a TLH.

Control: laparotomy, TAH, bilateral salpingo-oophorectomy, peritoneal washings. TAH procedures
were done by fully trained, established, gynaecological surgeons; any 1 of the 24 certified surgeons or a
colleague.

Outcomes Primary outcome:

Major complication rate

Secondary outcomes:

Minor complications

Treatment-related outcomes

QoL: SF-36, SAQ, Body Image Scale and VAS at baseline, 6 weeks, 3 and 6 months postsurgery

Notes Questionnaire regarding: QoL SF-36. The SAQ "was completed only by patients that had been sexually
active in the month before receiving the questionnaire".

Follow-up: outcomes assessed "Pre-operatively, after 6 weeks, and after 3 and 6 months".

No lymphadenectomy performed. Adjuvant radiotherapy: 38 (20.0%) in laparoscopy group, 25 (26.6%)
in laparotomy group.

2 centres did not comply with randomisation procedure and were banned from participation shortly
after start of study. These centres assumed an advantage for laparoscopy and intended to first offer la-
paroscopy and subsequently randomise women who had no preference. 1 of these centres had not yet
randomised women. The other centre randomised 4 women before beginning the selective randomisa-
tion; therefore, these women were not excluded from the study.

According to protocol, uterine size > 10 weeks' gestation was a contraindication, but trial included uter-
ine size > 12 weeks' gestation.

Conversion to laparotomy occurred in 20/185 (10.8%) of laparoscopic procedures. TLH was associated
with significantly less blood loss (P < 0.0001), less use of pain medication (P < 0.0001), shorter hospital
stay (P < 0.0001) and faster recovery (P = 0.002), but procedure took longer than TAH (P < 0.0001).

Participants who had laparoscopy scored significantly higher on the physical functioning sub scale of
the SF-36 at 6 weeks, and on the role-physical sub scale at 3 months after the procedure. Participants
who had laparotomy scored significantly higher on the vitality sub scale of the mental dimension 3
months after surgery. No differences for the other subscales.

Mourits 2010  (Continued)
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation by sequential number generation done centrally in alternate
blocks of 6 and 3 participants, with stratification by trial centre.

Allocation concealment
(selection bias)

Low risk Central allocation

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 283/283 (100%) participants analysed

Loss to follow-up: documented. "All adverse events are followed until they
have abated, or until a stable situation has been reached". Missing data: docu-
mented and addressed.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement, although according to protocol,
secondary outcome measures were costs and cost-effectiveness and included
additional home care, but these were not reported.

Other bias Unclear risk Insufficient information to assess whether any additional bias was present.

Mourits 2010  (Continued)

 
 

Methods Randomised controlled trial

Study dates: July 1995 to December 2002

Participants 122 women randomised

63 women in laparoscopy group, mean age 67 years (range 35–88), mean BMI 31.3 (range 20.2–43.6),
stage I disease "similar in 2 groups" (initial numbers quoted for 31/37 (83.7%) women in 2000 paper),
endometrioid histology 52 (82.5%).

59 women in laparotomy group, mean age 66 (range 36–89), mean BMI 32.1 (range 20–51.3), stage I dis-
ease "similar in 2 groups" (initial numbers quoted for 28/33 (84.8%) women in 2000 paper), endometri-
oid histology 52 (88.1%).

Inclusion criteria: histologically confirmed EC.

Exclusion criteria: uterine size > 8 cm transverse diameter on sonography.

Interventions Intervention: LAVH, bilateral salpingo-oophorectomy, peritoneal washings, ± pelvic lymph node dis-
section, ± para-aortic lymph node dissection.

Control: laparotomy, TAH, bilateral salpingo-oophorectomy, peritoneal washings, ± pelvic lymph node
dissection, ± para-aortic lymph node dissection.

Decision for lymph node dissection based on intraoperative frozen section of the uterus: FIGO > 1 or G3,
FIGO IBG2 or IC: proceed to frozen section ± pelvic lymph node dissection, and if frozen section of pelvic
nodes positive, proceed to para-aortic lymph node dissection.

Stage III and IV disease: debulking by laparotomy.

Tozzi 2005 
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Histological involvement of cervix at D&C ("occult stage II"): type II radical hysterectomy.

Outcomes Primary outcomes:

DFS (87.4% in laparoscopy group vs 91.6% in laparotomy group).

OS (82.7% in laparoscopy group vs 86.5% in laparotomy group).

Cause-specific survival (90.5% in laparoscopy group vs 94.9% in laparotomy group).

Overall complication rates, blood loss (mean blood loss, difference haemoglobin, number transfu-
sions), duration of hospital stay, postoperative infusion, return of bowel activity.

Notes Median follow-up 44 months (5–96 months), total loss to follow-up rate documented; however, distrib-
ution of cases unclear.

Equal distribution of final stage and histopathological characteristics in both groups. Bilateral tubal co-
agulation at start of procedure, no uterine manipulator used.

DFS: 87.4% in laparoscopy group vs 91.6% in laparotomy group.

OS: 82.7% in laparoscopy group vs 86.5% in laparotomy group.

CSS: 90.5% in laparoscopy group vs 94.9% in laparotomy group.

Overall complications: 12/122 (9.8%) participants experienced intraoperative, 43/122 (35.2%) partici-
pants experienced early postoperative and 25/122 (20.4%) participants experienced late postoperative
complications.

Intraoperative complication rate: overall: 3/63 (4.7%) in laparoscopy group vs 9/59 (15.2%) in laparoto-
my group; P = 0.082.

Early postoperative complication rate: 15/63 (23.8%) in laparoscopy group vs 28/59 (47.4%) in laparo-
tomy group; P = 0.011.

Late postoperative complication rate: 5/63 (7.9%) in laparoscopy group vs 21/59 (35.5%) in laparotomy
group; P = 0.001.

3 publications on the same study population. Malur 2001 detailed immediate operative and postop-
erative data on initial 70 women (37 in laparoscopy group vs 33 in laparotomy group) with shorter fol-
low-up. 2Tozzi 2005 publications detailed long term follow-up of final study population of 122 women
(63 in laparoscopy group vs 59 in laparotomy group). Both 2005 papers reported outcomes with ranges,
and Malur 2001 reported data with SDs. Data with SDs have been used where available.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Central managed random number table.

Allocation concealment
(selection bias)

Low risk Telephone randomisation

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Unclear

Tozzi 2005  (Continued)
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Selective reporting (re-
porting bias)

High risk Definitions varied between 3 papers of the same trial. Immediate postopera-
tive complications were variously described as "until day 7" or "<15 days", with
"longer-term" duration not defined or late postoperative defined as "15 days
for 6 months". "Major complication" not clearly defined: one 2005 paper (Jour-
nal Minimally Invasive Gynecology) cited "one major complication occurred
in each group", while the other 2005 paper (Gynaecological Oncology) cited
"intraoperative complications as 1 ureteric, 1 bowel, 2 nerve and 1 vaginal in-
juries with 9 blood losses documented as >1500ml".

Number of women receiving adjuvant treatment reported as "seventy-eight
(63.9%) of 122 patients and "seventy-six out of 122 patients (61.4%)".

Other bias Unclear risk Insufficient information to assess any whether additional risk of bias was
present.

Tozzi 2005  (Continued)

 
 

Methods Multicentre randomised controlled trial with 2:1 intervention:control randomisation

Study dates: May 1996 to September 2005 (112 months)

Participants 2616 women randomised, 1696 in laparoscopy group, 920 in laparotomy group.

1630 women included in analysis in laparoscopy group: median age 63 (IQR 55–-72), median BMI 28
(IQR 24–34), stage I/IIA disease 1287/1630 (76.5%).

886 women included in analysis in laparotomy group: median age 63 (IQR 55–71), median BMI 29 (IQR
24–34), stage I/IIA disease 700/886 (77%).

Inclusion criteria: stage I to IIA uterine cancer (FIGO 1988); adenocarcinoma or uterine sarcoma; aged
> 18 years; no contraindication to laparoscopy; no clinical or chest X-ray evidence of metastases be-
yond the uterus or macroscopic involvement of cervix; PS GOG 0–3; white cell count > 3000/mm3;
platelet count > 100 000/mm3; bilirubin ≤ 1.5 times normal; SGOT ≤ 3 times normal; creatinine ≤ 2 mg/
dL; prior malignancy allowed if no current evidence of disease.

Exclusion criteria: prior pelvic or abdominal radiotherapy; no prior retroperitoneal surgery; pregnan-
cy.

Interventions Intervention: LPS included laparoscopic assisted techniques, total laparoscopic approaches, and
rarely robotics. Washings, extrafascial hysterectomy and bilateral salpingo-oophorectomy, + pelvic
lymph node sampling + para-aortic lymph node sampling.

Control: laparotomy, washings, extrafascial hysterectomy and bilateral salpingo-oophorectomy, +
pelvic lymph node sampling + para-aortic lymph node sampling.

Outcomes OS and recurrence free survival

Severe postoperative adverse events

Intraoperative complications

Operative time

Hospitalisation > 2 days

Notes Conversion from laparoscopy to laparotomy was secondary to poor visibility in 246 (14.6%) partici-
pants, metastatic cancer in 69 (4.1%) participants, bleeding in 49 (2.9%) participants and other cause in
70 (4.2%) participants.

Original protocol

Walker 2012 
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Primary outcomes: conversion to laparotomy rate, operative time, duration of hospital stay, blood
transfusion, death in 6 weeks, readmission, reoperation rate, postoperative complications for 6 weeks
postoperative, pathological stage by nodal status, pathological stage by pelvic washing, node positivity
rate, first site of recurrence after 5 years, progression free survival every 3 months for 2 years, and every
6 months for 5 years.

Secondary outcomes: QoL assessed by FACT-G; body image; sexual function; SF-36; BPI: personal ap-
pearance; return to work before surgery; and 1 week, 6 weeks and 1 year.

QoL measures: FACT-G; additional treatment related symptoms (AP); resumption of normal activities;
BPI; fear of recurrence; body image; return to work at baseline, 1 week, 3 weeks, 6 weeks and 6 months
postsurgery.

Amended protocol

Primary outcomes: recurrence free survival

Protocol amendment: trial was originally designed to accrue 800 participants over 3-year period to
evaluate surgical complications, adverse events, length of hospital stay and improving QoL. In 2001,
protocol was amended, and sample size increased to 2550 to assess whether laparoscopy could be
considered not inferior to open laparotomy with regard to recurrence free survival.

Secondary outcomes: perioperative adverse events, laparoscopy conversion to laparotomy, length of
hospital stay after surgery, operative time, QoL, sites of recurrence, survival.

Reported to date: 2009

6-week morbidity and mortality, hospital length of stay, conversion from laparoscopy to laparotomy,
recurrence free survival, site of recurrence and participant reported QoL outcomes.

Follow-up: protocol: 6 weeks, every 3 months for 2 years, every 6 months for 3 years

Drop-out rate: not documented

Final stage and histopathological characteristics: "Final FIGO staging results were the same by the ran-
domisation arm".

Not yet reported: survival and long-term outcome

Laparoscopy had fewer moderate to severe postoperative adverse events than laparotomy (14% in la-
paroscopy group vs 21% in laparotomy group; P < 0.0001) but similar rates of intraoperative compli-
cations, despite having a significantly longer operative time (median: 204 min in laparoscopy group
vs 130 min in laparotomy group; P < 0.001). Hospitalisation > 2 days was significantly lower with la-
paroscopy (52% in laparoscopy group vs 94% in laparotomy group; P < 0.0001). Pelvic and para-aortic
nodes were not removed in 8% of participants in laparoscopy group and 4% of participants in laparoto-
my group (P < 0.0001). No difference in overall detection of advanced stage (stage IIIA, IIIC or IVB) (17%
in laparoscopy group vs 17% in laparotomy group; P < 0.841). Median follow-up time of 59.3 months for
both groups, 350 participants (13.5%) died (229 (13.6%) in laparoscopy group vs 121 (13.3%) in laparo-
tomy group), of which 224 deaths resulted from disease (152 in laparoscopy group vs 72 in laparotomy
group).

309 (11.9%) participants had recurrent disease (210 (12.5%) in laparoscopy group vs 99 (10.9%) in la-
parotomy group).

Hazard ratio for recurrence free survival for laparoscopy relative to laparotomy: 1.14.

Sites of recurrence were similar between groups (P = 0.470). Postoperative adjuvant therapy was simi-
lar between groups (P = 0.607).

Estimated 5-year OS: 89.9% in laparoscopy group vs 89.9% in laparotomy group.

Risk of bias

Walker 2012  (Continued)
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random assignment using permuted block design such that approximately
twice as many registered participants underwent laparoscopy compared with
laparotomy.

Allocation concealment
(selection bias)

Low risk Central allocation

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Excluded (surgery refused or contraindicated): 11 in laparoscopy group, 14 in
laparotomy group.

Used for surgical analysis: 1682 in laparoscopy group, 909 in laparotomy
group.

Underwent assigned procedure: 1682 in laparoscopy group, 901 in laparotomy
group.

Excluded following pathology review: 52 in laparoscopy group, 23 in laparoto-
my group.

Participants included in analysis of pathology: 1630 in laparoscopy group, 886
in laparotomy group.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Results of long-term follow-up awaited.

Other bias Unclear risk Insufficient information to assess whether any additional bias was present.

Walker 2012  (Continued)

 
 

Methods Randomised controlled trial

Study dates: 1998–2002

Participants 52 women with early stage EC.

26 women in laparoscopy group: mean age 56.6 years (range 40 to 72), BMI 24.4.

26 women in laparotomy group: mean age 54.9 years (range 36 to77), BMI 26.2.

Exclusion criteria: clinically advanced disease

Interventions Intervention: laparoscopy

Control: laparotomy

Outcomes Length of hospital stay

Operative time

Wound complications

Hospital stay

Zorlu 2005 
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8 units of red blood cell suspension were transfused to participants in laparotomy group and 6 units to
participants in laparoscopy group.

Notes 11 (42.3%) participants in laparoscopy group and 10 (38.5%) participants in laparotomy group were lat-
er scheduled for adjuvant radiotherapy.

Length of hospitalisation: significantly shorter in laparoscopy group (4.1 days in laparoscopy group vs
8.2 days in laparotomy group; z = 1.96; P < 0.05).

Operative time: similar between groups (155 min in laparoscopy group vs 144 min in laparotomy group;
P = 0.05).

Wound complications: occurred in 5 in participants in laparotomy group, of which 1 was evisceration
and needed reoperation for closure. 8 units of red blood cell suspension transfused to participants in
laparotomy group vs 6 units to participants in laparoscopy group.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Authors stated that participants were randomly assigned to surgical approach.

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No documentation

Selective reporting (re-
porting bias)

Unclear risk No documentation

Other bias Unclear risk No documentation

Zorlu 2005  (Continued)

 
 

Methods Multicentre randomised controlled trial

Study dates: March 2001 to December 2003 (33 months)

Participants 84 women randomised

42 in laparoscopy group, mean age 62.1 years (SD 14.5), BMI 29.9 (SD 7.5).

42 in laparotomy group, mean age 61.5 years (SD 13.3), BMI31.8 (SD 8.5).

Inclusion criteria: early stage EC.

Exclusion criteria: advanced stage EC; other pre malignancies or malignancies; major medical condi-
tions; psychiatric disorders; current or history of acute or chronic physical illness; premenstrual syn-
drome; current or past (within 6 months from study enrolment) use of drugs influencing cognition.

Zullo 2009 
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Interventions Intervention: LAVH, bilateral salpingo-oophorectomy, peritoneal washings, + pelvic lymph node dis-
section, ± para-aortic lymph node dissection, "uterus cannulated with minimal manipulation".

Control: laparotomy, vertical midline skin incision, TAH, bilateral salpingo-oophorectomy, peritoneal
washings, pelvic lymph node dissection, ± para-aortic lymph node dissection.

Decision for para-aortic lymph node dissection based on intraoperative frozen section of pelvic nodes
and if frozen section positive, proceed to para-aortic lymph node dissection. For serous papillary carci-
noma, proceeded to omentectomy and appendicectomy.

Surgeons: 1 surgeon performed all procedures.

Outcomes Primary outcomes:

OS

DFS

Secondary outcomes:

Moderate and major adverse events including intraoperative blood loss

Postoperative pain

Hospital stay

QoL measures:

SF-36 and Kupperman Index assessed at baseline; 1, 3 and 6 months postsurgery

SF-36 scores annually for 7 years

Follow-up: every 3 months for 2 years, every 6 months for 3 years, yearly thereafter; vaginal and ab-
dominal examination, ultrasound, bloods for haematology, CA125 if initially elevated, assessed QoL
and climacteric symptoms with Italian Short-Form Health Survey SF-36 and Kupperman Index at each
visit, vaginal smears every 6 months for first 2 years and yearly thereafter, chest X-ray yearly.

Notes Duration of follow-up: 78 months (range 19–84), loss to follow-up documented for entire study for in-
tervention vs control: non-attenders after 3 months (2 in laparoscopy group vs 4 in laparotomy group),
non-compliance with protocol following surgery documented (3 in laparoscopy group vs 2 in laparoto-
my group).

Definition of disease failure: locoregional (vaginal or pelvic recurrence, or both) or distant (para-aortic
node metastases, abdominal, liver, lung, bone and diffuse metastatic disease).

Follow-up data: 7 years available.

Women who had not participated in the first follow-up visit after randomisation were excluded from
the final analysis.

Postoperative complications: within 30 days from surgery.

Adjuvant therapy: "Patients with advanced stage surgical cancer (stage I) were treated according Net-
work 2008 guidelines. Combined chemotherapy/brachytherapy regimen was prescribed for patients
with aggressive non endometrioid cancers (i.e., uterine papillary serous carcinoma and uterine clear
cell carcinoma)".

Pelvic radiotherapy: 46 Gy, with 2 Gy daily fractions for 5 days per week.

Brachytherapy: 22 Gy, with 5.5 Gy, twice weekly, 4 doses.

Chemotherapy: 6 cycles of paclitaxel and cisplatin/carboplatin or doxorubicin.

Adjuvant treatment received: 23 (57.5%) in laparoscopy group,19 (50%) in laparotomy group; P = 0.507.

Zullo 2009  (Continued)
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No differences in percentage of moderate/major adverse events were recorded throughout the study (4
(10.0%) participants in laparoscopy group vs 6 (15.7%) participants in laparotomy group; P = 0.445). 

Number of lymph nodules were similar between groups (pelvic: 11.5 (SD 4.6) in laparoscopy group vs
10.7 (SD 5.5) in laparotomy group: para-aortic: 5.8 (SD 4.2) in laparoscopy group vs 4.9 (SD 3.9) in la-
parotomy group).

Postoperative pain: no difference between groups during first 48 hours from surgery, whereas at hospi-
tal discharge VAS score was significantly lower in laparoscopic group (P < 0.05).

Mean hospital stay and length time needed to return to full activity or work (or both) were significantly
(P < 0.05) lower in laparoscopy group (hospital stay: 3.0 (SD 1.4) in laparoscopy group vs 6.9 (SD 2.6) in
laparotomy group); time needed to return to full activity or work: 28.2 (SD 12.8) in laparoscopy group vs
47.8 (SD 24.7) in laparotomy group).

Missing data: women who missed first follow-up excluded from final analysis.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Single blocks, computer generated lists.

Allocation concealment
(selection bias)

Low risk Yes. All eligible participants were assigned randomly in single blocks in 2 surgi-
cal treatment groups with the use of a computer generated randomisation list.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 78/84 (93%) participants analysed

Participants who had not participated in the first follow-up visit after randomi-
sation were excluded from final analysis.

Selective reporting (re-
porting bias)

Low risk All data analysed by ITT method on basis of treatment assignment and not on
treatment receipt; only those participants who had not participated in the first
follow-up visit after randomisation were excluded from final analysis.

Other bias Unclear risk Insufficient information to assess whether any additional bias was present.

Zullo 2009  (Continued)

AP: BMI: body mass index; BPI: Brief Pain Inventory; D&C: dilation and curettage; DFS: disease free survival; DVT: deep vein thrombosis; EC:
endometrial cancer; ECOG: Eastern Cooperative Oncology Group; EnWB; EWB: ; FACT-G: Functional Assessment of Cancer Therapy scale
– General; FIGO: International Federation of Gynaecology and Obstetrics; FWB: ; GOG: Gynecologic Oncology Group; IQR: interquartile
range; ITT: intention to treat; LAVH: laparoscopically assisted vaginal hysterectomy; LPS: laparoscopic hysterectomy; LPT: abdominal
hysterectomy; min: minute; OS: overall survival; PE: pulmonary embolism; PS: performance status; PWB: ; QoL: quality of life; SAQ: Sexual
Activity Questionnaire; SD: standard deviation; SF-36: 36-item Short-Form Healthy Survey; SGOT: serum glutamic oxaloacetic transaminase
(enzyme); SWB: ; TAH: total abdominal hysterectomy; TLH: total laparoscopic hysterectomy; VAS: visual analogue scale.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

de la Orden 2008 Not a randomised trial.

Ghezzi 2006 Laparoscopic assisted vaginal hysterectomy vs total laparoscopic hysterectomy.
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Study Reason for exclusion

No laparotomy comparison arm, compared 2 laparoscopic procedures.

Ghezzi 2010 Not a randomised controlled trial.

Imesch 2009 A systematic review article, not a randomised controlled trial.

Ju 2009 Not a randomised controlled trial.

Lin 2007 Not a randomised controlled trial.

Liu 2009 Not a randomised controlled trial.

Palomba 2009 A systematic review article, not a randomised controlled trial. An updated version of this review
was also identified and subsequently excluded.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Primary outcomes

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Overall survival 6 3993 Hazard Ratio (Random, 95% CI) 1.04 [0.86, 1.25]

2 Recurrence free survival 5 3710 Hazard Ratio (Random, 95% CI) 1.14 [0.90, 1.43]

 
 

Analysis 1.1.   Comparison 1 Primary outcomes, Outcome 1 Overall survival.

Study or subgroup La-
paroscopy

Laparo-
tomy

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Janda 2017 407 353 0.1 (0.27) 12.21% 1.08[0.64,1.84]

Lu 2013 151 121 0.4 (0.44) 4.6% 1.43[0.61,3.4]

Malzoni 2009 81 78 -0.6 (0.59) 2.56% 0.55[0.17,1.76]

Tozzi 2005 63 59 0.5 (0.46) 4.21% 1.57[0.64,3.86]

Walker 2012 920 1682 0 (0.11) 73.58% 1[0.81,1.24]

Zullo 2009 40 38 0.3 (0.56) 2.84% 1.38[0.46,4.13]

   

Total (95% CI)       100% 1.04[0.86,1.25]

Heterogeneity: Tau2=0; Chi2=2.87, df=5(P=0.72); I2=0%  

Test for overall effect: Z=0.42(P=0.68)  

Favours laparoscopy 50.2 20.5 1 Favours laparotomy
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Analysis 1.2.   Comparison 1 Primary outcomes, Outcome 2 Recurrence free survival.

Study or subgroup La-
paroscopy

Laparo-
tomy

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Janda 2017 407 353 0.2 (0.3) 15.24% 1.19[0.66,2.13]

Malzoni 2009 81 78 -0.5 (0.5) 5.49% 0.58[0.22,1.55]

Tozzi 2005 63 59 0.6 (0.57) 4.22% 1.75[0.57,5.35]

Walker 2012 1682 909 0.1 (0.14) 69.98% 1.14[0.87,1.5]

Zullo 2009 40 38 0.3 (0.52) 5.07% 1.4[0.51,3.89]

   

Total (95% CI)       100% 1.14[0.9,1.43]

Heterogeneity: Tau2=0; Chi2=2.55, df=4(P=0.64); I2=0%  

Test for overall effect: Z=1.09(P=0.27)  

Favours laparoscopy 50.2 20.5 1 Favours laparotomy

 
 

Comparison 2.   Secondary outcomes

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Perioperative death 5 3233 Risk Ratio (IV, Random, 95% CI) 0.76 [0.32, 1.79]

1.1 Within 30 days 4 2950 Risk Ratio (IV, Random, 95% CI) 0.68 [0.27, 1.71]

1.2 Within 6 weeks 1 283 Risk Ratio (IV, Random, 95% CI) 1.54 [0.16, 14.61]

2 Bladder injury 7 3342 Risk Ratio (IV, Random, 95% CI) 1.12 [0.54, 2.32]

3 Urethral injury 6 3463 Risk Ratio (IV, Random, 95% CI) 1.41 [0.60, 3.28]

4 Vascular injury 5 3401 Risk Ratio (IV, Random, 95% CI) 0.83 [0.23, 2.94]

5 Bowel injury 4 3070 Risk Ratio (IV, Random, 95% CI) 1.28 [0.75, 2.18]

6 Severe postoperative ad-
verse events

2 3344 Risk Ratio (IV, Random, 95% CI) 0.78 [0.44, 1.38]

7 Estimated blood loss
(mL)

3 313 Mean Difference (IV, Random, 95%
CI)

-106.82 [-141.59,
-72.06]

8 Blood transfusion re-
quired

8 3894 Risk Ratio (IV, Random, 95% CI) 0.53 [0.22, 1.27]

 
 

Analysis 2.1.   Comparison 2 Secondary outcomes, Outcome 1 Perioperative death.

Study or subgroup Laparoscopy Laparotomy Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

2.1.1 Within 30 days  

Malzoni 2009 0/81 0/78   Not estimable

Tozzi 2005 0/63 0/59   Not estimable

Favours laparoscopy 200.05 50.2 1 Favours laparotomy
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Study or subgroup Laparoscopy Laparotomy Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Walker 2012 10/1682 8/909 85.51% 0.68[0.27,1.71]

Zullo 2009 0/40 0/38   Not estimable

Subtotal (95% CI) 1866 1084 85.51% 0.68[0.27,1.71]

Total events: 10 (Laparoscopy), 8 (Laparotomy)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.83(P=0.41)  

   

2.1.2 Within 6 weeks  

Mourits 2010 3/187 1/96 14.49% 1.54[0.16,14.61]

Subtotal (95% CI) 187 96 14.49% 1.54[0.16,14.61]

Total events: 3 (Laparoscopy), 1 (Laparotomy)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.38(P=0.71)  

   

Total (95% CI) 2053 1180 100% 0.76[0.32,1.79]

Total events: 13 (Laparoscopy), 9 (Laparotomy)  

Heterogeneity: Tau2=0; Chi2=0.44, df=1(P=0.51); I2=0%  

Test for overall effect: Z=0.62(P=0.53)  

Test for subgroup differences: Chi2=0.44, df=1 (P=0.51), I2=0%  

Favours laparoscopy 200.05 50.2 1 Favours laparotomy

 
 

Analysis 2.2.   Comparison 2 Secondary outcomes, Outcome 2 Bladder injury.

Study or subgroup Laparoscopy Laparotomy Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Fram 2002 0/29 2/32 5.94% 0.22[0.01,4.4]

Malzoni 2009 0/81 2/78 5.85% 0.19[0.01,3.95]

Mourits 2010 2/185 1/94 9.36% 1.02[0.09,11.06]

Tozzi 2005 0/63 0/59   Not estimable

Walker 2012 21/1682 7/909 73.55% 1.62[0.69,3.8]

Zorlu 2005 0/26 0/26   Not estimable

Zullo 2009 0/40 1/38 5.31% 0.32[0.01,7.55]

   

Total (95% CI) 2106 1236 100% 1.12[0.54,2.32]

Total events: 23 (Laparoscopy), 13 (Laparotomy)  

Heterogeneity: Tau2=0; Chi2=3.78, df=4(P=0.44); I2=0%  

Test for overall effect: Z=0.29(P=0.77)  

Favours laparoscopy 2000.005 100.1 1 Favours laparotomy

 
 

Analysis 2.3.   Comparison 2 Secondary outcomes, Outcome 3 Urethral injury.

Study or subgroup Laparoscopy Laparotomy Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Fram 2002 0/29 0/32   Not estimable

Janda 2017 0/190 0/142   Not estimable

Mourits 2010 2/185 0/94 7.86% 2.55[0.12,52.66]

Tozzi 2005 0/63 0/59   Not estimable

Favours laparoscopy 1000.01 100.1 1 Favours laparotomy
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Study or subgroup Laparoscopy Laparotomy Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Walker 2012 14/1682 6/909 79.22% 1.26[0.49,3.27]

Zullo 2009 2/40 1/38 12.93% 1.9[0.18,20.1]

   

Total (95% CI) 2189 1274 100% 1.41[0.6,3.28]

Total events: 18 (Laparoscopy), 7 (Laparotomy)  

Heterogeneity: Tau2=0; Chi2=0.26, df=2(P=0.88); I2=0%  

Test for overall effect: Z=0.79(P=0.43)  

Favours laparoscopy 1000.01 100.1 1 Favours laparotomy

 
 

Analysis 2.4.   Comparison 2 Secondary outcomes, Outcome 4 Vascular injury.

Study or subgroup Laparoscopy Laparotomy Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Janda 2017 1/190 2/142 18.57% 0.37[0.03,4.08]

Lu 2013 0/151 2/121 13.25% 0.16[0.01,3.31]

Tozzi 2005 0/63 0/59   Not estimable

Walker 2012 51/1682 13/909 49.3% 2.12[1.16,3.88]

Zullo 2009 1/42 2/42 18.87% 0.5[0.05,5.31]

   

Total (95% CI) 2128 1273 100% 0.83[0.23,2.94]

Total events: 53 (Laparoscopy), 19 (Laparotomy)  

Heterogeneity: Tau2=0.75; Chi2=5.4, df=3(P=0.14); I2=44.46%  

Test for overall effect: Z=0.29(P=0.77)  

Favours laparoscopy 2000.005 100.1 1 Favours laparotomy

 
 

Analysis 2.5.   Comparison 2 Secondary outcomes, Outcome 5 Bowel injury.

Study or subgroup Laparoscopy Laparotomy Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Mourits 2010 4/185 2/94 10.09% 1.02[0.19,5.45]

Tozzi 2005 1/63 0/59 2.81% 2.81[0.12,67.71]

Walker 2012 37/1682 16/909 84.28% 1.25[0.7,2.23]

Zullo 2009 1/40 0/38 2.83% 2.85[0.12,67.97]

   

Total (95% CI) 1970 1100 100% 1.28[0.75,2.18]

Total events: 43 (Laparoscopy), 18 (Laparotomy)  

Heterogeneity: Tau2=0; Chi2=0.56, df=3(P=0.91); I2=0%  

Test for overall effect: Z=0.91(P=0.36)  

Favours laparoscopy 1000.01 100.1 1 Favours laparotomy
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Analysis 2.6.   Comparison 2 Secondary outcomes, Outcome 6 Severe postoperative adverse events.

Study or subgroup Laparoscopy Laparotomy Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Janda 2017 31/404 48/349 43.99% 0.56[0.36,0.86]

Walker 2012 388/1682 208/909 56.01% 1.01[0.87,1.17]

   

Total (95% CI) 2086 1258 100% 0.78[0.44,1.38]

Total events: 419 (Laparoscopy), 256 (Laparotomy)  

Heterogeneity: Tau2=0.15; Chi2=6.55, df=1(P=0.01); I2=84.73%  

Test for overall effect: Z=0.86(P=0.39)  

Favours laparoscopy 50.2 20.5 1 Favours laparotomy

 
 

Analysis 2.7.   Comparison 2 Secondary outcomes, Outcome 7 Estimated blood loss (mL).

Study or subgroup Laparoscopy Laparotomy Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Malzoni 2009 81 50 (12) 78 145 (35) 56.91% -95[-103.2,-86.8]

Tozzi 2005 37 229.2
(190.2)

33 594.2
(629.8)

2.32% -365[-588.45,-141.55]

Zullo 2009 42 173.9 (58.1) 42 282.5 (81) 40.76% -108.6[-138.75,-78.45]

   

Total *** 160   153   100% -106.82[-141.59,-72.06]

Heterogeneity: Tau2=535.33; Chi2=6.29, df=2(P=0.04); I2=68.21%  

Test for overall effect: Z=6.02(P<0.0001)  

Favours laparoscopy 1000500-1000 -500 0 Favours laparotomy

 
 

Analysis 2.8.   Comparison 2 Secondary outcomes, Outcome 8 Blood transfusion required.

Study or subgroup Laparoscopy Laparotomy Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Fram 2002 1/29 2/32 9.83% 0.55[0.05,5.77]

Janda 2017 0/190 3/142 6.94% 0.11[0.01,2.05]

Lu 2013 0/151 4/121 7.1% 0.09[0,1.64]

Malzoni 2009 0/81 0/78   Not estimable

Mourits 2010 6/185 2/94 16.12% 1.52[0.31,7.41]

Tozzi 2005 3/63 12/59 20.61% 0.23[0.07,0.79]

Walker 2012 143/1682 66/909 33.2% 1.17[0.88,1.55]

Zullo 2009 0/40 1/38 6.19% 0.32[0.01,7.55]

   

Total (95% CI) 2421 1473 100% 0.53[0.22,1.27]

Total events: 153 (Laparoscopy), 90 (Laparotomy)  

Heterogeneity: Tau2=0.57; Chi2=12.53, df=6(P=0.05); I2=52.11%  

Test for overall effect: Z=1.43(P=0.15)  

Favours laparoscopy 2000.005 100.1 1 Favours laparotomy
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A P P E N D I C E S

Appendix 1. 1989 FIGO Staging

Stage I

Stage I endometrial cancer is carcinoma confined to the corpus uteri.

• Stage IA: tumour limited to endometrium.

• Stage IB: invasion to less than 50% of the myometrium.

• Stage IC: invasion to greater than 50% of the myometrium.

Stage II

Stage II endometrial cancer involves the corpus and the cervix but has not extended outside the uterus.

• Stage IIA: endocervical glandular involvement only.

• Stage IIB: cervical stromal invasion.

Stage III

Stage III endometrial cancer extends outside of the uterus but is confined to the true pelvis.

• Stage IIIA: tumour invades serosa or adnexa or positive peritoneal cytology, or a combination of these.

• Stage IIIB: vaginal metastases.

• Stage IIIC: metastases to pelvic or para-aortic lymph nodes, or both.

Stage IV

Stage IV endometrial cancer involves the bladder or bowel mucosa or has metastasised to distant sites.

• Stage IVA: tumour invasion of bladder or bowel mucosa, or both.

• Stage IVB: distant metastases, including intra-abdominal or inguinal lymph nodes, or both.

Shepherd 1989

Appendix 2. 2009 FIGO Staging

Stage I

Tumour confined to the corpus uteri.

• Stage IA: no or less than half myometrial invasion.

• Stage IB: invasion equal to or more than half of the myometrium.

Stage II

Tumour invades cervical stroma, but does not extend beyond the uterus.

Stage III

Local or regional (or both) spread of the tumour.

• Stage IIIA: tumour invades the serosa of the corpus uteri or adnexae, or both.

• Stage IIIB: vaginal or parametrial involvement, or both.

• Stage IIIC: metastases to pelvic or para-aortic lymph nodes, or both.

• Stage IIIC1: positive pelvic nodes.

• Stage IIIC2: positive para-aortic lymph nodes with or without positive pelvic lymph node.

Stage IV

Tumour invades bladder or bowel mucosa or distant metastases, or a combination of these.

• Stage IVA: tumour invasion of bladder or bowel mucosa, or both.

• Stage IVB: distant metastases, including intra-abdominal metastases or inguinal lymph nodes, or both.
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FIGO Staging 2009

Appendix 3. CENTRAL search strategy

CENTRAL 2018, Issue 5.

1. MeSH descriptor Endometrial Neoplasms explode all trees

2. (endometri* or uter*) near/5 (cancer* or carcinoma* or tumor* or tumour* or malignan* or neoplas*)

3. (#1 OR #2)

4. MeSH descriptor Laparoscopy explode all trees

5. laparoscop*

6. MeSH descriptor Laparotomy explode all trees

7. laparotom*

8. TAH or LAVH or TLH

9. MeSH descriptor Hysterectomy explode all trees

10.hysterectom*

11.(#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10)

12.(#3 AND #11)

Appendix 4. MEDLINE search strategy

MEDLINE (Ovid) to April 2012 to June week 2 2018.

1. exp Endometrial Neoplasms/

2. ((endometri* or uter*) adj5 (cancer* or carcinoma* or tumor* or tumour* or malignan* or neoplas*)).mp.

3. 1 or 2

4. Laparoscopy/

5. laparoscop*.mp.

6. Laparotomy/

7. laparotom*.mp.

8. (TAH or LAVH or TLH).mp.

9. exp Hysterectomy/

10.hysterectom*.mp.

11.4 or 5 or 6 or 7 or 8 or 9 or 10

12.3 and 11

13.randomized controlled trial.pt.

14.controlled clinical trial.pt.

15.randomized.ab.

16.placebo.ab.

17.clinical trials as topic.sh.

18.randomly.ab.

19.trial.ti.

20.13 or 14 or 15 or 16 or 17 or 18 or 19

21.12 and 20

key: mp=mp=title, original title, abstract, name of substance word, subject heading word, unique identifier, pt=publication type,
ab=abstract, sh=subject heading, ab=abstract

Appendix 5. Embase search strategy

Embase (Ovid) April 2012 to 2018 week 24.

1. exp endometrium tumor/

2. ((endometri* or uter*) adj5 (cancer* or carcinoma* or tumor* or tumour* or malignan* or neoplas*)).mp.

3. 1 or 2

4. laparoscopy/

5. laparoscop*.mp.

6. laparotomy/
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7. laparotom*.mp.

8. (TAH or LAVH or TLH).mp.

9. exp hysterectomy/

10.hysterectom*.mp.

11.4 or 5 or 6 or 7 or 8 or 9 or 10

12.3 and 11

13.crossover procedure/

14.double blind procedure/

15.randomized controlled trial/

16.single blind procedure/

17.random*.mp.

18.factorial*.mp.

19.cross over*.mp.

20.cross-over*.mp.

21.placebo*.mp.

22.(doubl* adj blind*).mp.

23.(singl* adj blind*).mp.

24.assign*.mp.

25.allocat*.mp.

26.volunteer*.mp.

27.13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26

28.12 and 27

key: mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name
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