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A B S T R A C T

Background

Ovarian cancer is the sixth most common cancer among women. In addition to diagnosis and staging, primary surgery is performed
to achieve optimal cytoreduction (surgical efforts aimed at removing the bulk of the tumour) as the amount of residual tumour is one
of the most important prognostic factors for survival of women with epithelial ovarian cancer. An optimal outcome of cytoreductive
surgery remains a subject of controversy to many practising gynae-oncologists. The Gynaecologic Oncology group (GOG) currently defines
'optimal' as having residual tumour nodules each measuring 1 cm or less in maximum diameter, with complete cytoreduction (microscopic
disease) being the ideal surgical outcome. Although the size of residual tumour masses aMer surgery has been shown to be an important
prognostic factor for advanced ovarian cancer, it is unclear whether it is the surgical procedure that is directly responsible for the superior
outcome that is associated with less residual disease.

Objectives

To evaluate the effectiveness and safety of optimal primary cytoreductive surgery for women with surgically staged advanced epithelial
ovarian cancer (stages III and IV).

To assess the impact of various residual tumour sizes, over a range between zero and 2 cm, on overall survival.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library 2010, Issue 3) and the Cochrane
Gynaecological Cancer Review Group Trials Register, MEDLINE and EMBASE (up to August 2010). We also searched registers of clinical trials,
abstracts of scientific meetings, reference lists of included studies and contacted experts in the field.

Selection criteria

Retrospective data on residual disease from randomised controlled trials (RCTs) or prospective and retrospective observational studies
which included a multivariate analysis of 100 or more adult women with surgically staged advanced epithelial ovarian cancer and who
underwent primary cytoreductive surgery followed by adjuvant platinum-based chemotherapy. We only included studies that defined
optimal cytoreduction as surgery leading to residual tumours with a maximum diameter of any threshold up to 2 cm.

Data collection and analysis

Two review authors independently abstracted data and assessed risk of bias. Where possible, the data were synthesised in a meta-analysis.
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Main results

There were no RCTs or prospective non-RCTs identified that were designed to evaluate the effectiveness of surgery when performed as a
primary procedure in advanced stage ovarian cancer.

We found 11 retrospective studies that included a multivariate analysis that met our inclusion criteria. Analyses showed the prognostic
importance of complete cytoreduction, where the residual disease was microscopic that is no visible disease, as overall (OS) and
progression-free survival (PFS) were significantly prolonged in these groups of women. PFS was not reported in all of the studies but was
sufficiently documented to allow firm conclusions to be drawn.

When we compared suboptimal (> 1 cm) versus optimal (< 1 cm) cytoreduction the survival estimates were attenuated but remained
statistically significant in favour of the lower volume disease group There was no significant difference in OS and only a borderline
difference in PFS when residual disease of > 2 cm and < 2 cm were compared (hazard ratio (HR) 1.65, 95% CI 0.82 to 3.31; and HR 1.27, 95%
CI 1.00 to 1.61, P = 0.05 for OS and PFS respectively).

There was a high risk of bias due to the retrospective nature of these studies where, despite statistical adjustment for important prognostic
factors, selection bias was still likely to be of particular concern.

Adverse events, quality of life (QoL) and cost-effectiveness were not reported by treatment arm or to a satisfactory level in any of the studies.

Authors' conclusions

During primary surgery for advanced stage epithelial ovarian cancer all attempts should be made to achieve complete cytoreduction. When
this is not achievable, the surgical goal should be optimal (< 1 cm) residual disease. Due to the high risk of bias in the current evidence,
randomised controlled trials should be performed to determine whether it is the surgical intervention or patient-related and disease-
related factors that are associated with the improved survival in these groups of women. The findings of this review that women with
residual disease < 1 cm still do better than women with residual disease > 1 cm should prompt the surgical community to retain this category
and consider re-defining it as 'near optimal' cytoreduction, reserving the term 'suboptimal' cytoreduction to cases where the residual
disease is > 1 cm (optimal/near optimal/suboptimal instead of complete/optimal/suboptimal).

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

Clear survival benefit is achieved if all or most (< 1 cm remaining) of the tumour a6er primary surgical treatment for advanced

epithelial ovarian cancer is removed

Ovarian cancer is a cancerous growth arising from different parts of the ovary. It is the sixth most common cancer among women. Most
ovarian cancers are classified as epithelial. Ovarian epithelial cancer is a disease in which malignant (cancer) cells form in the tissue
covering the ovary and most cases are epithelial. Primary surgery is performed to achieve optimal cytoreduction (surgical efforts aiming at
removing the bulk of the tumour) as the amount of tumour that remains aMer surgery (residual disease) is one of the most important factors
that is taken into account when determining a prognosis (prognostic factor) for survival of epithelial ovarian cancer. Optimal cytoreductive
surgery remains a subject of controversy to many practising obstetric gynaecologists who specialise in the diagnosis and treatment of
women with cancer of the reproductive organs (gynae-oncologists). The Gynaecologic Oncology Group (GOG) currently defines 'optimal'
as having a small aggregation of remaining cancer cells aMer surgery (residual tumour nodules) each measuring 1 cm or less in maximum
diameter, with complete cytoreduction (microscopic disease) being the ideal surgical outcome. Although the size of residual tumour
masses aMer surgery has been shown to be an important prognostic factor for advanced ovarian cancer, there is limited evidence to
support the conclusion that the surgical procedure is directly responsible for the superior outcome associated with less residual disease.
This review assessed overall and progression-free survival of optimal primary cytoreductive surgery for women with advanced epithelial
ovarian cancer (stages III and IV). We found 11 retrospective studies that included more than 100 women and used a multivariate analysis
(used statistical adjustment for important prognostic factors) and met our inclusion criteria. Analyses showed the prognostic importance
of complete cytoreduction, where the residual disease is microscopic with no visible disease, as overall (OS) and progression-free survival
(PFS) were significantly prolonged in these groups of women. PFS was not reported in all of the studies but was sufficiently documented to
allow firm conclusions to be drawn. When we compared suboptimal (> 1 cm) versus optimal (< 1 cm) cytoreduction the survival estimates
were attenuated but remained statistically significant in favour of the lower volume disease group, but there was no significant difference
in OS and only a borderline difference in PFS when residual disease of > 2 cm and < 2 cm were compared. There was a high risk of bias due
to the retrospective nature of these studies. Adverse events, quality of life (QoL) and cost-effectiveness were not reported by treatment
arm or to a satisfactory level in any of the studies. During primary surgery for advanced stage epithelial ovarian cancer, all attempts should
be made to achieve complete cytoreduction. When this is not achievable, the surgical goal should be optimal (< 1 cm) residual disease. Due
to the high risk of bias in the current evidence, randomised controlled trials should be performed to determine whether it is the surgical
intervention or patient-related and disease-related factors that are associated with the improved survival in these groups of women.
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B A C K G R O U N D

Description of the condition

Ovarian cancer is the sixth most common cancer among women
(GLOBOCAN 2002). Worldwide there are more than 200,000 new
cases of ovarian cancer each year, accounting for around 4% of all
cancers diagnosed in women. A woman's risk of developing cancer
of the ovary by age 75 years varies between countries, ranging from
0.5% to 1.6%, corresponding to an age-standardised rate of 5 to 14
cases per year in 100,000 women (IARC 2002). More than 90% of
ovarian cancers are surface epithelial tumours as they arise from
the surface covering the ovary or the lining of ovarian cysts (Quirk
2005).

The spread of the disease is described using the International
Federation of Gynecology and Obstetrics (FIGO) staging, where
stage I disease is confined to the ovaries; stage II disease is confined
to the true pelvis, stage III disease is an abdominal disease where
there is spread to the lining (peritoneum) of the abdominal cavity
outside the pelvis or regional lymph glands spread, or both, whilst
stage IV disease is a disease with spread to distant organs such
as the chest or liver (Benedet 2000). Stage I and II tumours are
considered to be early disease, while stages III and IV represent late
or advanced disease. In Europe, just over a third of women with
ovarian cancer are alive five years aMer diagnosis (EUROCARE 2003),
largely because most women with ovarian cancer are diagnosed
when the cancer is already at an advanced stage (Aletti 2006; Jemal
2008).

Description of the intervention

Surgery and chemotherapy are the mainstay of treatment. In
early stage disease (FIGO stage I-II) surgery will cure most women
(Trimbos 2003). However, around 75% of women present with
advanced disease (FIGO stage III/IV) when surgery alone cannot
be curative (Fader 2007). Primary surgery is performed to achieve
optimal cytoreduction as the amount of residual tumour is one
of the most important prognostic factors for survival of epithelial
ovarian cancer (Bristow 2002; Griffiths 1975; Hoskins 1994). AMer
surgery, most patients now receive platinum-based chemotherapy
(Bristow 2002).

The terms cytoreductive and debulking surgery are used
interchangeably to indicate surgical efforts aimed at removing the
bulk of the tumour. Complete cytoreduction is achieved when
there is no visible tumour leM aMer surgery. The term 'optimal
cytoreduction' has been variably defined as referring to a maximal
diameter of residual tumour of 0 to 2 cm. The Gynaecologic
Oncology Group (GOG) currently defines optimal as having residual
tumour nodules each measuring 1 cm or less in maximum diameter
(Fader 2007). Alternatively, optimal cytoreduction has been defined
as no residual tumour load (Colombo 2006; Vergote 1998; Vergote
2003). No residual tumour has also been described as 'complete
cytoreduction' and has been shown to result in better survival
than suboptimal cytoreduction and to be a better predictor of
survival than the extent of metastatic disease present before
surgery (Eisenkop 1998; Eisenkop 2003).

Optimal or complete cytoreduction for the majority of patients
is a reasonable goal (Eisenkop 1998; Eisenkop 2003), especially
because the success of postoperative chemotherapy correlates
with lower residual tumour volume. Two studies (Bristow 2002;

Von Georgi 2003) demonstrated better survival for patients
undergoing cytoreduction to less than 0.5 cm or no gross remaining
disease. Their study showed that each 10% increase in maximal
cytoreduction was associated with a 5.5% increase in median
survival time. On the other hand, Vergote 1998 demonstrated
significant differences in survival based on an estimation of the
number of grams of residual tumour as women with residual
tumour less than 1 g aMer surgery had significantly better median
survival (30 months) than women with more than 10 g of residual
tumour (12 months). In an analysis of 433 patients with stage III and
IV ovarian cancer who underwent primary cytoreduction, Stoeckle
2004found that the number of residual nodules rather than their
size was predictive of outcome.

Additionally, it has been shown that if surgery is performed
by physicians with training in gynaecological oncology, patients
tend to survive longer than if surgery is performed by general
surgeons or generalist gynaecologists (Paulsen 2006). However,
optimal cytoreduction must not be considered separately from
the possible morbidity consequent to debulking surgery and the
subsequent quality of life (QoL) (Deffieux 2006). Postoperative
mortality following debulking surgery for ovarian cancer has
been reported to range from 1% (Venesmaa 1992) to 6%
(Vergote 1998). Major surgical complications include haemorrhage,
thromboembolic disease, infection, myocardial infarction, bowel
obstruction, visceral injuries, fistulae and wound breakdown
(Sharma 2005).

Health economic evaluation of radical surgery and the
management of associated morbidities and complications
including length of surgical procedure, prolonged hospital
admission and high dependency unit (HDU) or intensive care unit
(ICU) support also need to be evaluated to justify any potential
benefit in outcome survival.

Why it is important to do this review

Optimal cytoreductive surgery remains a subject of controversy
to many practising gynae-oncologists. A survey of the Society of
Gynecologic Oncologists (SGO) revealed that 12% of respondents
defined optimal cytoreductive surgery as no residual tumour,
whereas 14%, 61% and 13% used residual disease thresholds of 0.5
cm, 1 cm, and between 1.5 cm and 2.0 cm respectively (Eisenkop
2001).

Although the size of residual tumour masses aMer surgery has
been shown to be an important prognostic factor for advanced
ovarian cancer, there is limited evidence to support the conclusion
that the surgical procedure is directly responsible for the superior
outcome associated with less residual disease (Girling 1996; Hunter
1992). Many factors influence a surgeon's ability to remove most
visible tumour (Markman 2007). The ability to perform optimal
cytoreduction may be more feasible in patients with biologically
less aggressive tumours (Covens 2000; Hoskins 1992) that are
destined to have more favourable outcomes. The results of an
earlier meta-analysis on cytoreductive surgery (Hunter 1992) might
have been flawed, not only due to the absence of clear definitions
but also due to the combined effects of subsequent chemotherapy
(Munstedt 2004).

The benefits of primary surgical cytoreduction in ovarian cancer
have not been defined through well designed and conducted
prospective phase III trials (Covens 2000; Markman 2007). The role
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of primary cytoreductive surgery in Stage IV ovarian cancer is even
more controversial (Colombo 2006; Vergote 2003).

O B J E C T I V E S

1. To evaluate the effectiveness, safety and cost-effectiveness
of optimal primary cytoreductive surgery for women with
surgically staged advanced epithelial ovarian cancer (stages III
and IV)

2. To assess the impact of various residual tumour sizes, over a
range between zero and 2 cm, on overall survival

M E T H O D S

Criteria for considering studies for this review

Types of studies

As it is not ethically possible to assign patients to cytoreductive
surgery which is not optimal, the review was based on retrospective
and prospective studies rather than randomised controlled
trials. We only included data from randomised controlled
trials (RCTs), prospective and retrospective cohort studies and
unselected case series of 100 or more patients which included
concurrent comparison groups. Data collected from RCTs were
retrospective as groups of women were randomised to various
chemotherapy protocols aMer primary surgery and the surgical
outcome was categorised as complete (microscopic or no visible
disease), optimal and suboptimal based on the maximum size of
postoperative residual disease.

Case-control studies, studies that did not have concurrent
comparison groups and case series of fewer than 100 patients were
excluded.

In order to minimise selection bias, we included only studies
that used statistical adjustment for baseline case mix using
multivariable analyses (for example age, stage, grade).

Types of participants

Adult women (over 18 years of age) with surgically staged advanced
epithelial ovarian cancer (FIGO stage III/IV) who had confirmed
histological diagnoses. Women with other concurrent malignancies
were excluded.

Types of interventions

Intervention: primary optimal cytoreductive surgery followed by
adjuvant platinum-based chemotherapy. We only included studies
that defined optimal cytoreduction as surgery leading to residual
tumours with a maximum diameter of any threshold up to 2
cm. Patients who received chemotherapy prior to surgery were
excluded.

Comparison: women who had primary surgery resulting in residual
disease which did not meet the criteria specified in the study as
optimal, followed by adjuvant platinum-based chemotherapy.

Types of outcome measures

Primary outcomes

Overall survival: survival until death from all causes. Survival was
assessed from the time when women were enrolled in the study.

Secondary outcomes

1. Progression-free survival.

2. Quality of life (QoL), measured using a scale that has been
validated through reporting of norms in a peer-reviewed
publication.

3. Cost-effectiveness.

4. Adverse events, for example:
a. direct surgical morbidity (e.g. injury to bladder, ureter,

vascular, small bowel or colon), presence of and
complications from adhesions, febrile morbidity, intestinal
obstruction, haematoma, local infection and fistulae);

b. surgically-related systemic morbidity including chest
infection, thrombo-embolic events (deep vein thrombosis
and pulmonary embolism), cardiac events (cardiac
ischemias and cardiac failure), cerebrovascular accident;

c. delayed discharge or delayed adjuvant chemotherapy
treatment, unscheduled re-admission.

Search methods for identification of studies

Papers in all languages were sought and translations carried out
when necessary.

Electronic searches

The following electronic databases were searched:

• Cochrane Gynaecological Cancer Collaborative Review Group
Trials Register;

• Cochrane Central Register of Controlled Trials (CENTRAL) (The

Cochrane Library 2010, Issue 3);

• MEDLINE (to August 2010);

• EMBASE (to August 2010).

For MEDLINE, EMBASE and CENTRAL, search strategies based on
the terms related to the review topic are presented in Appendix 1,
Appendix 2 and Appendix 3 respectively. For databases other than
MEDLINE, the search strategy was adapted accordingly. Databases
were searched from 1950 until August 2010.

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

Metaregister, Physicians Data Query, www.controlled-trials.com/
rct, www.clinicaltrials.gov and www.cancer.gov/clinicaltrials were
searched for ongoing trials.

Handsearching

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

• Gynecologic Oncology (Annual Meeting of the American Society
of Gynecologic Oncologist).
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• International Journal of Gynecological Cancer (Annual Meeting
of the International Gynecologic Cancer Society).

• British Journal of Cancer.

• British Cancer Research Meeting.

• Annual Meeting of European Society of Medical Oncology
(ESMO).

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

Correspondence

Authors of relevant trials were contacted to ask if they knew of
further data, which may or may not have been published.

Data collection and analysis

Selection of studies

All titles and abstracts retrieved by electronic searching were
downloaded to the reference management database Endnote,
duplicates were removed and the remaining references were
examined by two review authors (AE, MH) independently.  Those
studies which clearly did not meet the inclusion criteria were
excluded and copies of the full text of potentially relevant
references were obtained.  The eligibility of retrieved papers
was assessed independently by two review authors (AE, MH).
Disagreements were resolved by discussion between the two
review authors or, where necessary, by appeal to a third review
author (AB). Reasons for exclusion were documented.

Data extraction and management

For included studies, data were extracted as recommended in
Chapter 7 of the Cochrane Handbook for Systematic Reviews of
Interventions (2008). This included data on the following.

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

• Country.

• Setting.

• Inclusion and exclusion criteria.

• Study design, methodology.

• Study population:
◦ total number enrolled in each group;

◦ patient characteristics;

◦ age;

◦ co-morbidities.

• Ovarian cancer details at diagnosis:
◦ FIGO stage (III or IV);

◦ histological cell type;

◦ preoperative tumour volume;

◦ ascites (large or small volume);

◦ tumour grade;

◦ extent of disease.

• Intervention details:
◦ details of primary optimal cytoreductive surgery;

◦ details of adjuvant platinum based chemotherapy
▪ dose,

▪ cycle length;

◦ type of surgeon (gynae-oncologist, gynaecologist, general
surgeon);

◦ experience of surgeon;

◦ type of surgery (ultra-radical or standard).

• Risk of bias in study (see below).

• Duration of follow-up.

• Outcomes: see above.

Data on outcomes were extracted as below.

• For time to event data (survival and progression-free survival),
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 the log (HR) and its standard error using
the methods of Parmar 1998.

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

The time points at which outcomes were collected and reported
were noted.

Data were abstracted independently by two review authors (AE,
MH) onto a data abstraction form specially designed for the
review.  Differences between review authors were resolved by
discussion or by appeal to a third review author (AB), when
necessary.

Assessment of risk of bias in included studies

Risk of bias in the included studies was assessed on the basis of the
following criteria.

Blinding

We coded the adequacy of blinding of participants and outcome
assessors as:

• yes;

• no;

• unclear.

Loss to follow-up

We recorded the proportion of participants whose outcomes were
not reported at the end of the study.

We coded loss to follow-up as:

• yes, if fewer than 20% of patients were lost to follow-up and
reasons for loss to follow-up were similar in both treatment
arms;

• unclear, if loss to follow-up was not reported;

• no, if more than 20% of patients were lost to follow-up or reasons
for loss to follow-up differed between treatment arms.
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Cohort selection

Was the cohort studied representative of women with advanced
epithelial ovarian cancer?

• Yes, if representative of women with advanced epithelial ovarian
cancer.

• No, if a group of patients was selected.

• Unclear, if selection of the group was not described.

Comparability of treatment groups

Were differences between the two groups controlled for, in
particular with reference to age, FIGO stage (proportion of
patients with stage III and IV disease), histology, type of surgeon,
preoperative tumour volume, large volume ascites (more than one
litre)?

• Yes, if at least two of these characteristics were reported and any
reported differences were controlled for.

• No, if the two groups differed and differences were not
controlled for.

• Unclear, if fewer than two of these characteristics were reported
even if there were no other differences between the groups and
other characteristics had been controlled for.

Selective reporting of outcomes

Were reports of the study free of suggestion of selective outcome
reporting?

• Yes, if it was deemed that the study was free of selective outcome
reporting e.g. study adheres to protocol.

• No, if there was evidence of selective outcome reporting.

• Unclear, if it is not obvious whether or not outcomes were
selectively reported.

Other potential threats to validity

Was the study apparently free of other problems that could put it at
a high risk of bias?

• Yes.

• No.

• Unclear.

The risk of bias tool was applied independently by two review
authors (AE, MH) and differences resolved by discussion or by
appeal to a third review author (AB). Results are summarised in
both a risk of bias graph and a risk of bias summary. Results of meta-
analyses were interpreted in light of the findings with respect to risk
of bias.

Measures of treatment effect

We used the following measures of the effect of treatment.

• For time to event (overall and progression-free survival) data, we
used the hazard ratio, where possible.

Dealing with missing data

We did not impute missing outcome data for any of the outcomes.

Assessment of heterogeneity

Heterogeneity between studies was assessed by visual inspection
of forest plots, by estimation of the percentage heterogeneity
between trials which cannot 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). If there was evidence of substantial
heterogeneity, the possible reasons for this were investigated and
reported.

Assessment of reporting biases

We did not produce a funnel plot to assess the potential for small
study effects since there were only six trials in the largest meta-
analysis, which assessed overall survival in women with residual
disease < 1 cm compared to women with microscopic disease.

Data synthesis

If sufficient clinically similar studies were available, their adjusted
results were pooled in meta-analyses.

• For time to event data, hazard ratios were pooled using the
generic inverse variance facility of RevMan 5.

Random-effects models with inverse variance weighting were used
for all meta-analyses (DerSimonian 1986).

Subgroup analysis and investigation of heterogeneity

We examined studies that defined optimal (the maximum diameter
of residual tumour at the end of primary surgery) as being
microscopic disease, < 1 cm and < 2 cm separately. In addition
subgroup analyses were performed grouping studies by:

• FIGO stage (previously stated as being by stage III and IV, but we
subgrouped studies by stage III, IIIC, IV and all advanced stages
if studies included all advanced cases together).

Factors such as age, grade, length of follow-up, type and
experience of surgeon and type of surgery were considered in the
interpretation of any heterogeneity.

R E S U L T S

Description of studies

Results of the search

The search strategy identified 1274 unique references. The title
and abstract screening of these references identified 84 studies
as potentially eligible for the review.  The full text screening of
the 84 studies excluded 73 for the reasons described in the table
Characteristics of excluded studies. The remaining 11 studies met
our inclusion criteria and are described in the table Characteristics
of included studies.

Searches of the grey literature did not identify any additional
relevant trials.

There were four randomised controlled trials (Redman et al; Rose
et al; Van der Burg et al; Vergote et al) evaluating the effectiveness
of surgery in advanced stage epithelial ovarian cancer. However,
all four of these trials were excluded as they were designed to
evaluate the benefits of surgery (interval debulking surgery) aMer
an induction period with chemotherapy treatment; three of these
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four studies were where the surgery was performed as a secondary
procedure aMer primary surgery and have been evaluated in a
separate Cochrane review.

Included studies

The 11 included studies (Akahira 2001; Aletti 2006; Chan 2003; Chi
2001; Chi 2006; Eisenkop 2003; McGuire 1995; Salani 2007; Van
Geene 1996; Winter 2007; Winter 2008) assessed a total of 4735
women (3844 were stage III and 891 were stage IV).

Two studies reported exclusively on patients with stage IV epithelial
ovarian cancer (EOC) (Akahira 2001; Winter 2008) and included 225
and 360 stage IV patients respectively.

Three studies reported exclusively on patients with stage IIIC EOC
(Aletti 2006; Chi 2006; Eisenkop 2003); the Winter 2007 study
reported patients with stage IIIA-C disease; whilst five studies
reported on both stage III and IV EOC (Chan 2003; Chi 2001; McGuire
1995; Salani 2007; Van Geene 1996). The number of patients with
stage IV disease included in the latter six studies varied from 20
(Chan 2003) to 153 (McGuire 1995).

The number of patients included in all studies varied from 104
patients in the Chan 2003 study to 1895 patients in the Winter
2007 study. The latter included the largest number of patients as
it included patients from six different Gynecologic Oncology Group
(GOG) trials; hence it contributed 40% of patients included in this
review.

For a summary of the total number of women included in each
study as well as stage and residual disease details see Table 1.

Design

Retrospective studies comprised six out of the 11 included studies
(Akahira 2001; Aletti 2006; Chan 2003; Chi 2001; Chi 2006; Salani
2007).

Two studies were prospective cohort studies (Eisenkop 2003; Van
Geene 1996).

The Winter 2007 and Winter 2008 studies were a retrospective
analysis of six and four randomised controlled trials of various
chemotherapy protocols respectively. The Winter 2007 study
reported on patients with stage III EOC and the Winter 2008
reported on patients with stage IV EOC. The former included
patients from GOG protocols 111, 114, 132, 152, 158 and 172
(Markman, 2001; McGuire 1996; Muggia, 2000; Rose 2004; Ozols,
2003; Armstrong, 2006) and the latter included patients from GOG
protocols 111, 132, 152 and 162 (McGuire 1996; Muggia, 2000;
Rose 2004; Spriggs 2007). Likewise the McGuire 1995 study was
a retrospective analysis of a randomised controlled trial of two
different chemotherapy protocols.

Participant characteristics

Nine studies were conducted in the USA ( Aletti 2006; Chan 2003; Chi
2001; Chi 2006; Eisenkop 2003; McGuire 1995; Salani 2007; Winter
2007; Winter 2008), whilst the Van Geene 1996 study was conducted
in the UK and the Akahira 2001 study was conducted in 24 centres
in Japan.

The median age reported for patients with advanced EOC varied
between 54 to 64 years with the range between 16 to 91 years.

Intervention details

Patients in all the studies included in this review were treated
by primary cytoreductive surgery followed by platinum-based
adjuvant chemotherapy. All patients were confirmed histologically
to have invasive epithelial ovarian cancer.

The speciality of the surgeon who performed primary
cytoreduction (for example, general surgeon, gynaecologic surgeon
or specialist gynaecologic oncology surgeon) was not reported in
seven of the included studies (Akahira 2001; Aletti 2006; McGuire
1995; Salani 2007; Van Geene 1996; Winter 2007; Winter 2008)
whereas specialist gynaecologic oncology surgeons undertook the
primary cytoreduction procedure in four studies (Chan 2003; Chi
2001; Chi 2006; Eisenkop 2003).

The mean duration of primary cytoreductive surgery was reported
to be 210 minutes (range 40 to 480 min) in Aletti 2006. Similarly the
median duration of primary cytoreductive surgery was reported to
be 194 minutes (range 60 to 750 min) and 180 minutes (range 55
to 480 min) in the Chi 2006 and Eisenkop 2003 studies respectively.
All three studies reported on patients with stage IIIC disease. On
the other hand, the Akahira 2001 study reported on patients with
stage IV disease and the median duration of primary cytoreductive
surgery was found to be 240 minutes (range 40 to 780 min).

The duration of the surgery was not reported in the remaining seven
studies (Chan 2003; Chi 2001; McGuire 1995; Salani 2007; Van Geene
1996; Winter 2007; Winter 2008).

The median estimated operative blood loss was 500 ml (range 20
to 7500 ml); 850 ml (range 30 to 5000 ml) and 1085 ml (range 40
to 11,000 ml) in the Chi 2006; Eisenkop 2003; Akahira 2001 studies
respectively. In the latter study, blood transfusion was given to 112
patients (50%).

Only two studies reported on the length of hospital stay (LHS) (Chi
2006; Eisenkop 2003) and the median LHS was 10 days, with a range
of 0 to 59 and 0 to 93 respectively.

Postoperative mortality within 30 days of primary cytoreductive
surgery was reported to be 1.5%, 2.83%, 0.6% and 2.5% in the
Aletti 2006; Chi 2001; Chi 2006; Eisenkop 2003 studies respectively.
Salani 2007 reported on the major postoperative complication
rate (29.4%) and postoperative mortality rate (1.9%) only in the
subgroup of patients who achieved optimal cytoreduction (defined
as residual disease < 1 cm). In these five studies 26 out of 1451
patients died (mean postoperative mortality of 1.8%, 95% CI 0.36
to 3.2%).

Postoperative mortality and morbidity were not reported in five
studies (Chan 2003; McGuire 1995; Van Geene 1996; Winter 2007;
Winter 2008).

In one study (Salani 2007), women who achieved optimal
cytoreduction (defined as residual disease < 1 cm) had higher major
postoperative morbidity (16/34) (47.1%, 95% CI 29.8 to 64.9%)
when multiple bowel resection (two or more) was performed as
a part of the primary cytoreductive surgery compared to 14/68
(20.6%, 95% CI 11.7 to 32.1%) when one or no bowel resection was
performed (P < 0.01).

Two studies used a postoperative residual disease cutoff of <
2 cm to define an optimal surgical outcome (Akahira 2001; Van
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Geene 1996). Only one study considered that an optimal outcome
was achieved only if no visible disease was leM behind at the
conclusion of primary cytoreductive surgery (Eisenkop 2003). This
is sometimes called complete cytoreduction. Four studies used
a postoperative residual disease cutoff of < 1 cm to define an
optimal surgical outcome (Aletti 2006; Chan 2003; Chan 2003; Salani
2007). The remaining four studies did not define what is considered
optimal in the study methodology (Chi 2001; Chi 2006; Winter 2007;
Winter 2008) but analysed the outcome by a range of postoperative
residual disease.

The rate of complete cytoreduction (microscopic residual disease)
was reported in six studies (Aletti 2006; Chi 2006; Eisenkop 2003;
Salani 2007; Winter 2007; Winter 2008). it was achieved in 969 out of
3447 patients (28.1%) with the lowest complete cytoreduction rate
reported by Chi 2006 and the highest complete cytoreduction rate
(86%) reported by Eisenkop 2003.

Postoperative residual disease (RD) < 1 cm was achieved in 2276
out of 3832 patients (59.4%) as calculated from eight studies (Aletti
2006; Chan 2003; Chi 2001; Chi 2006; Eisenkop 2003; Salani 2007;
Winter 2007; Winter 2008). The lowest rate for RD < 1 cm was 25.3%
(71/281) in the Chi 2001 study and the highest was 96% (392/408) in
the Eisenkop 2003 study.

In seven studies all patients received postoperative platinum-based
chemotherapy (Aletti 2006; Chan 2003; Eisenkop 2003; McGuire
1995; Van Geene 1996; Winter 2007; Winter 2008). In the remaining
four studies (Akahira 2001; Chi 2001; Chi 2006; Salani 2007) the
majority of patients (95.1%, 96%, 97%, 98.4% respectively) received
postoperative platinum-based chemotherapy. The main reason
for not receiving postoperative chemotherapy was postoperative
death within 30 days of surgery and absent patient records (Chi
2001; Salani 2007). Other reasons for not receiving postoperative
chemotherapy or receiving non-platinum based chemotherapy
were poorly reported.

Six studies reported the survival outcome for the complete
cytoreduction group, that is patients leM with microscopic residual
disease (Aletti 2006; Chi 2006; Eisenkop 2003; Salani 2007; Winter
2007; Winter 2008).

Outcomes

The median duration of follow-up varied from 28 months (Winter
2008) to 47.5 months (Akahira 2001) with a range between 1 and 199
months (Chi 2006). The duration of follow-up was not reported in
two studies (McGuire 1995; Van Geene 1996).

All 11 studies reported overall survival and the trials of Winter
2007 and Winter 2008 reported progression-free survival and used
appropriate statistical techniques (hazard ratios to correctly allow
for censoring). Prognostic factors were adjusted for in the analysis
of survival outcomes in each study using Cox regression.

The hazard ratio in the Akahira 2001 study was adjusted for: residual
disease, histology and performance status.

The hazard ratio in the Aletti 2006 study was adjusted for: residual
disease, age, American Society of Anesthesiology (ASA) score,
histological grade, operative time and aggressive surgery.

The hazard ratio in the Chan 2003 study was adjusted for: residual
disease, age (older versus younger), stage (IV versus III) and
performance status (1 to 2 versus 0).

The hazard ratio in the Chi 2001 study was adjusted for: residual
disease, age, stage (IIIC and IV versus IIIA/IIIB) and ascites (yes
versus no).

The hazard ratio in the Chi 2006 study was adjusted for: residual
disease, age and ascites.

The hazard ratio in the Eisenkop 2003 study was adjusted for:
residual disease and sum of rankings (a numerical ranking system
was devised to reflect the continuum of progressively extensive
tumour involvement for five anatomic regions).

The hazard ratio in the McGuire 1995 study was adjusted
for: residual disease, age, GOG performance status, histological
subtype, stage or residual disease and measurable disease.

The hazard ratio in the Salani 2007 study was adjusted for: residual
disease and other covariates having some prognostic value in
univariate analyses but it has not reported which ones were
significant. Hence the hazard ratio may have been adjusted for any
of the following variables: number of bowel resections, age, stage
and ascites.

The hazard ratio in the Van Geene 1996 study was adjusted for:
residual disease, performance status and pattern of spread.

The hazard ratio in the Winter 2007 study was adjusted for: residual
disease, age (discrete), race, GOG performance status, histology
and tumour grade.

The hazard ratio in the Winter 2008 study was adjusted for: residual
disease, histology and stage IV disease site.

For the distribution of these factors at baseline for each trial and by
treatment arm see the table Characteristics of included studies.

Adverse events and QoL were not reported by treatment arm or to
a satisfactory level in any of the studies.

Excluded studies

Seventy-four references were excluded aMer obtaining the full text,
for the following primary reasons.

• Thirty-four references (Alphs 2006; Andersen Soegaard 2005;
Benedetti-Panici 1996; Bristow 1999; Cai 2007; Colozza 1997;
Del Campo 1994; Gao 2001; Gershenson 1989; Gershenson 1995;
Grem 1991; Hainsworth 1990; Hakes 1992; Hamid 2002; Hardy
1991; Hoskins 1996; Kaern 2005; Kirmani 1994; Kristensen 1995;
Lorusso 1998; Malik 1998; Marchetti 1993; Ngan 1989; Palmer
1992; Redman 1986; Shapiro 1998; Strauss 1996; Sutton 1989;
Tay 1996; Taylor 1994; Vallejos 1997; Willemse 1992; Wils 1990;
Zang 1999) were excluded because they did not include at least
100 patients with advanced epithelial ovarian cancer.

• Six studies (Alberts 1996; Bertelsen 1990; Brinkhuis 1996a;
Piver 1991; Sessa 1991; Wimberger 2007) either did not report
multivariate analyses or did not include residual disease as a
variable.

• Thirteen studies (Alberts 1993; Bertelsen 1993; Brinkhuis 1996b;
Conte 1991; Conte 1996; Creasman 1990; Gershenson 1992;
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Hoskins 1992; Hoskins 1997; Itamochi 2002; Uyar 2005; Wadler
1996; Warwick 1995) did not report survival by residual disease.

• Non-platinum based chemotherapy was given to a proportion
of patients in four studies (Barda 2004; Bonnefoi 1999; de
Oliviera 1990; Tingulstad 2003) and chemotherapy data were
absent in the Bailey 2006 study. Patients received preoperative
chemotherapy in two studies (Shinozuka 1999; Sun 2000).

• Two studies (Todo 2003; Van Der Burg 1996) included
patients who received neoadjuvant chemotherapy and interval
debulking surgery.

• Likewise, the Vergote 2010 study was excluded as it included
57 patients (17%) who received neoadjuvant chemotherapy and
underwent interval debulking surgery in the primary debulking
arm. Reported complications in the primary debulking arm
included 24 patients who had side effects or complications
typical of chemotherapy e.g., taxol allergy, neutropenic sepsis,
neuropathy.

• Six studies (Crawford 2005; di Re 1996; Geisler 2004; Skarlos
1996; Takano 2006; Takano 2007) included patients with early
stage disease and it was not possible to distinguish between
early and advanced stage participants. The Le 1997 study did not

report the survival data from the stage IIIC and IV subgroup and
the authors no longer had access to this data.

• Two studies (Baker 1994; Omura 1989) reported a HR for overall
survival but did not include the corresponding 95% confidence
interval, SE (lnHR) or exact P value.

• The trial of Rose 2004 reported on outcomes aMer secondary
debulking surgery. However, the trial statistician (Dr Mark Brady)
of the included study of Winter 2007 alerted us to the results
of GOG 152, which reported by residual disease aMer primary
cytoreductive surgery.

• The Yamamoto 2007 study included 67 selected patients with
rare histological subtypes.

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

Risk of bias in included studies

Although the included studies were a combination of RCTs,
prospective and retrospective studies, the comparison of residual
disease was retrospective in nature and consequently all studies
were at high risk of bias. At most, they only satisfied two of the seven
criteria (see Figure 1; Figure 2).

 

Figure 1.   Methodological quality graph: review authors' judgements about each methodological quality item

presented as percentages across all included studies.
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Figure 2.   Methodological quality summary: review authors' judgements about each methodological quality item

for each included study.
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The methods of sequence generation and allocation of
concealment were not applicable to the retrospective studies
included in the review so these individual items were flagged as
being at high risk of bias for all studies. Blinding of the outcome
assessor was not reported in any of the studies and it was unclear
whether there had been selective reporting of outcomes in all of the
studies. There was insufficient information to make a judgement
on whether any additional risk factor for bias existed, apart from
the Van Geene 1996 study where it was unclear whether no residual
disease was included in the less than 2 cm residual disease group in
the analysis as it had been in the baseline tables. All but two of the
studies (Chan 2003; Salani 2007) assessed an adequate proportion
of their recruited women as most eligible women were assessed
at the endpoint for all outcomes. Only four studies (Chan 2003;
Chi 2001; McGuire 1995; Van Geene 1996) appeared to include a
representative sample of women with advanced epithelial ovarian
cancer.

Effects of interventions

Meta-analyses of survival are based on hazard ratios (HRs) that
were adjusted for prognostic variables (see Included studies for full
details).

Where possible meta analyses subgrouped studies by FIGO stage
(stage III, IIIC, IV and all advanced stages, if studies included all
advanced cases together). The results of these subgroup analyses
were robust to the findings of the overall pooled estimate for all
comparisons so the results of each subgroup are not discussed in
this section (see Analysis 1.1 to Analysis 10.2).

Overall survival (risk of death from all causes)

Residual disease < 1 cm versus microscopic disease

Meta-analysis of six studies (Aletti 2006; Chi 2006; Eisenkop 2003;
Salani 2007; Winter 2007; Winter 2008), assessing 3447 participants,
found that women who were optimally debulked (RD < 1 cm) aMer
primary surgery had more than twice the risk of death compared
to women with only microscopic disease (HR 2.20, 95% CI 1.90 to
2.54). The percentage of the variability in effect estimates that was
due to heterogeneity rather than sampling error (chance) was not

important (I2 = 0%).

Residual disease 1 to 2 cm versus microscopic disease

The Aletti 2006 study, which included only patients with stage IIIC
disease, found that women who had residual disease between 1
and 2 cm aMer primary surgery had more than six times the risk of
death compared to women with only microscopic disease (HR 6.23,
95% CI 3.14 to 12.38).

Residual disease > 1 cm versus microscopic disease

Meta-analysis of four studies (Chi 2006; Eisenkop 2003; Salani 2007;
Winter 2007), assessing 2893 participants, found that women who
were suboptimally debulked (RD > 1 cm) aMer primary surgery
had more than three times the risk of death compared to women
with only microscopic disease (HR 3.16, 95% CI 2.26 to 4.41).
The percentage of the variability in effect estimates that was
due to heterogeneity rather than chance may represent modest

heterogeneity (I2 = 54%).

Residual disease > 2 cm versus microscopic disease

The Aletti 2006 study, which included only patients with stage IIIC
disease, found that women who were suboptimally debulked (RD >
2 cm) aMer primary surgery had more than 12 times the risk of death
compared to women with only microscopic disease (HR 12.94, 95%
CI 6.91 to 24.22).

Residual disease 1 to 5 cm versus microscopic disease

The Winter 2008 study, which included only patients with stage IV
disease, found that women who had residual disease between 1
and 5 cm aMer primary surgery had a statistically significant greater
risk of death compared to women with only microscopic disease
(HR 1.82, 95% CI 1.14 to 2.92).

Residual disease > 5 cm versus microscopic disease

The Winter 2008 study, which included only patients with stage IV
disease, found that women who had residual disease > 5 cm aMer
primary surgery had more than two and a half times the risk of
death compared to women with only microscopic disease (HR 2.72,
95% CI 1.67 to 4.44).

Residual disease > 1 cm versus residual disease < 1 cm

Meta-analysis of two studies (Chan 2003; Winter 2008), assessing
464participants, found that women who were suboptimally
debulked (RD > 1 cm) aMer primary surgery had a statistically
significant greater risk of death compared to women who were
optimally debulked (RD < 1 cm) (HR 1.36, 95% CI 1.10 to 1.68). The
percentage of the variability in effect estimates that was due to

heterogeneity rather than chance is not important (I2 = 0%).

Residual disease 1 to 2 cm versus residual disease < 1 cm

The trial of Chi 2001 found that women who had residual disease
between 1 and 2 cm aMer primary surgery had a statistically
significant greater risk of death compared to women who were
optimally debulked to postoperative RD < 1 cm (HR 1.70, 95% CI 1.11
to 2.60).

Residual disease > 2 cm versus residual disease < 1 cm

The Chi 2001 study found that women who were suboptimally
debulked (RD > 2 cm) aMer primary surgery had twice the risk
of death compared to women who were optimally debulked to
postoperative RD < 1 cm (HR 2.00, 95% CI 1.36 to 2.94).

Residual disease > 2 cm versus residual disease < 2 cm

Meta-analysis of two studies (Akahira 2001; Winter 2008), which
included only patients with stage IV disease, and assessed 585
participants found no statistically significant difference in the risk
of death between women who were suboptimally debulked (RD > 2
cm) aMer primary surgery and those who were debulked to < 2 cm
(HR 1.65, 95% CI 0.82 to 3.31). The percentage of the variability in
effect estimates that was due to heterogeneity rather than chance

alone may represent considerable heterogeneity (I2 = 91%). The
two studies were inconsistent: the Akahira 2001 study reported a
large and significant survival difference in favour of debulking to
less than 2 cm, whereas Winter 2008 found no significant difference
in survival.
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Progression-free survival (risk of disease progression)

Residual disease < 1 cm versus microscopic disease

Meta-analysis of two studies (Winter 2007; Winter 2008), assessing
2255 participants, found that women who were optimally debulked
(RD < 1 cm) aMer primary surgery had almost twice the risk of
disease progression compared to women with only microscopic
disease (HR 1.96, 95% CI 1.72 to 2.23). The percentage of the
variability in effect estimates that was due to heterogeneity rather

than sampling error (chance) is not important (I2 = 0%).

Residual disease > 1 cm versus microscopic disease

The Winter 2007 study, which included only patients with stage III
disease, found that women who were suboptimally debulked (RD >
1 cm) aMer primary surgery had more than twice the risk of disease
progression compared to women with only microscopic disease
(HR 2.36, 95% CI 2.06 to 2.71).

Residual disease 1 to 5 cm versus microscopic disease

The Winter 2008 study, which included only patients with stage IV
disease, found that women who had residual disease between 1
cm and 5 cm aMer primary surgery had more than twice the risk
of disease progression compared to women with only microscopic
disease (HR 2.16, 95% CI 1.38 to 3.39).

Residual disease > 5 cm versus microscopic disease

The Winter 2008 study, which included only patients with stage IV
disease, found that women who had residual disease between 1
cm and 5 cm aMer primary surgery had a statistically significant
greater risk of disease progression compared to women with only
microscopic disease (HR 1.49, 95% CI 1.16 to 1.92).

Residual disease > 1 cm versus residual disease < 1 cm

The Winter 2008 study, which included only patients with stage IV
disease, found that women who were suboptimally debulked (RD >
1 cm) aMer primary surgery had a statistically significant greater risk
of disease progression compared to women who were optimally
debulked to postoperative RD < 1 cm (HR 1.30, 95% CI 1.03 to 1.64).

Residual disease > 2 cm versus residual disease < 2 cm

The Winter 2008 study, which included only patients with stage
IV disease, found that women who were suboptimally debulked
(RD > 2 cm) aMer primary surgery had a (borderline) statistically
significant greater risk of disease progression compared to those
who were debulked to < 2 cm (HR 1.27, 95% CI 1.00 to 1.61).

D I S C U S S I O N

Summary of main results

Although the included studies were a combination of RCTs,
prospective and retrospective studies, the comparison of residual
disease was retrospective in nature.

We found 11 studies reporting retrospective analyses of residual
disease that met our inclusion criteria. These studies assessed
survival aMer primary cytoreductive surgery followed by adjuvant
platinum-based chemotherapy in women with advanced epithelial
ovarian cancer.

Meta and single study analyses clearly show the prognostic
importance of complete cytoreduction (microscopic disease only
with no visible disease) as overall and progression-free survival
were significantly prolonged in these groups of women (most
studies showed a large statistically significant greater risk of death
in all residual disease groups compared to microscopic disease).
Progression-free survival was not reported in all of the studies but
was sufficiently documented to allow firm conclusions to be drawn.
The fact that all of the studies included at least 100 women and used
statistical adjustment for important prognostic factors increased
the level of certainty in the estimates, despite the fact that the
review was restricted to retrospective studies, prospective studies
and retrospective analysis of randomised controlled studies.

When we compared suboptimal (> 1 cm) versus optimal (<1cm)
cytoreduction the estimates were attenuated compared to the
microscopic disease comparisons. All analyses showed a survival
benefit in women who had been optimally debulked when this was
defined as residual disease less than 1 cm (HR 1.36, 95% CI 1.10 to
1.68; HR 1.70, 95% CI 1.11 to 2.60; and HR 2.00, 95% CI 1.36 to 2.94
for OS for the comparisons > 1 cm versus <1 cm, 1 to 2 cm versus < 1
cm, and > 2 cm versus < 1 cm respectively and HR 1.30, 95% CI 1.03
to 1.64 for PFS for the > 1 cm versus <1 cm comparison; but there
was no statistically significant difference in OS for residual disease
of greater than and less than 2 cm (HR 1.65, 95% CI 0.82 to 3.31). In
one study (Winter 2008), which included only patients with stage IV
disease, there was a (borderline) statistically significant greater risk
of disease progression in the > 2 cm group compared to the < 2 cm
group (HR 1.27, 95% CI 1.00 to 1.61, P = 0.05).

Adverse events, QoL and economic evaluation were not reported
by treatment arm or to a satisfactory level in any of the studies.
QoL may be of additional importance to women who present at
an advanced stage and have obvious physical limitations to their
life aMer developing the disease and as a result of the effects of
receiving treatment. We did not find many studies that compared
our specified optimal and suboptimal categories. Only two studies
compared residual disease greater and less than 1 cm or 2 cm (see
above), where most studies emphasised the importance of making
every effort to try and reduce the tumour to microscopic disease.

Overall completeness and applicability of evidence

The evidence from this review indicates that complete (no visible
residual disease) and optimal (residual disease < 1 cm) primary
surgical cytoreduction is associated with prolonged survival in
advanced epithelial ovarian cancer. Although the findings do
not enable us to determine whether it is a direct effect of the
surgical intervention that women with complete cytoreduction
do better, every effort should be made to reduce the tumour
to microscopic disease. Where this is considered not achievable,
attempts should be made to obtain optimal cytoreduction, defined
as residual disease less than 1 cm. Residual disease, defined
as being less than 2 cm, did not appear to have a significant
survival benefit when compared to residual disease greater than
2 cm, but little evidence was available. In selected cases where
it appears preoperatively that complete or optimal cytoreduction
is not achievable at primary surgery, neoadjuvant chemotherapy
followed by interval debulking surgery could be considered as
neoadjuvant chemotherapy followed by interval debulking surgery
in bulky stage III and stage IV disease and was not inferior to
primary surgery in a recent study (Vergote 2010). The predictability
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of surgical outcome (for example residual disease) is an area of
controversy and clinical ambiguity.

The criteria for assignment of patients to primary surgery were
selective in most cases so statistical adjustment was necessary
to minimise bias. The review benefited from having restrictive
inclusion criteria. By only including studies with more than 100
women, satisfactory conclusions could be made in all of the
multivariate analyses as the number of women in each study was
adequate.

We were unable to report on quality of life (QoL), adverse event
outcomes or cost-effectiveness. None of the included studies had
QoL assessments as a component of the studies. Treatment-
related morbidity very oMen degrades the quality of the time that
patients live, which is especially important aMer the completion of
treatment for advanced cancer where patients have poor prognosis
and will want to enjoy a comfortable standard of living during their
final months. However, this needs to be considered in the context
of the findings from this review in that women in whom complete
cytoreduction is achieved have a much better survival (median
survival in microscopic group was 71.9 months in the Winter 2007
study, which included the largest analysis in the review), suggesting
that the potential benefits of prolonging survival may outweigh the
disadvantages of any short-term morbidities associated with the
surgical procedure.

Quality of the evidence

The 11 studies that met our inclusion criteria included retrospective
analyses and were all at a high risk of bias. As the surgical
efforts may vary with age, performance status and intraoperative
events or complications, which were not thoroughly reported,
we included only sufficiently large studies that controlled for
various co-factors using multivariate analysis in order to reduce
the possibility of selection bias. The exact reasons for performing
one type of surgery over another were not well documented and it
was likely that women in generally poor health would be subjected
to less aggressive surgery and thus would be more likely to have
larger residual disease. This would most likely result in poorer
survival, although we applied strict inclusion criteria and included
studies that used statistical adjustment (see above). The studies
reported adjusted hazard ratio estimates using Cox proportional
hazards models. A hazard ratio is the best statistic to summarise
the difference in risk between two intervention groups over the
duration of a study when there is 'censoring', that is the time to
death (or disease progression) is unknown for some women as they
are still alive (or disease free) at the end of the trial. All studies
were at high risk of bias as they, at most, only satisfied two of the
criteria used to assess risk of bias. Many of the individual risk of
bias items could not be scored as having low risk of bias given
the fact that only non-randomised designs were identified; and
we were cautious when deciding whether studies were selectively
reported or whether any additional source of bias may have been
present and scored these items as being unclear. The predominant
source of selection bias is based on the view that tumours that
are biologically less aggressive may be more amenable to surgical
cytoreduction. The confounding influences of 'cause and effect'
or 'association' can only be determined through well designed
RCTs that minimise the effects of patient-related and disease-
related factors on outcome survival. None were identified during
this systematic review. This is in addition to the potential biases
associated with the current method or practice of determining

cytoreductive outcome, which is largely a subjective and non-
systematic assessment by the surgeon at the end of the surgical
procedure (Chi 2007).

Potential biases in the review process

A comprehensive search was performed, including a thorough
search of the grey literature, and all studies were siMed and data
extracted by two review authors working independently. We were
not restrictive in our inclusion criteria with regards to types of
studies as we included non-randomised studies with concurrent
comparison groups that used multivariate analyses. We attempted
to ensure that we did not overlook any relevant evidence by
searching a wide range of reasonable quality non-randomised
study designs (case-control studies, studies that did not have
concurrent comparison groups and case series of fewer than 100
patients were excluded).

A significant threat to the validity of the review is likely to be
publication bias, that is studies that did not find the treatment to
have been effective may not have been published. We found an
insufficient number of studies that met the inclusion criteria to
adequately assess this possibility.

Agreements and disagreements with other studies or

reviews

The results of this review are consistent with the previously
published review by Bristow 2002, which showed a direct
correlation between degree of cytoreduction and survival so
that for each 10% increase in maximal cytoreduction there was
a 5.5% increase in median survival time. The results are also
consistent with previously published recommendations of national
and international organisations and societies relating to surgical
practices in the management of advanced stage epithelial ovarian
cancer, and the increasing attempts of practising gynaecological
oncologists to achieve complete cytoreduction. The increasing
realisation of the significantly better survival outcomes associated
with complete cytoreduction has resulted in the consideration of
re-defining the term 'optimal cytoreduction' by the Gynaecological
Cancer Inter-Group (GCIG), from its current definition of < 1 cm
residual disease to no visible residual disease (microscopic disease
only).

A system of classification of completeness of cytoreduction akin
to that used in peritoneal carcinomatosis (Cotte 2010; Sugarbaker
2009) may offer significant advantages for practice in surgery
for advanced ovarian cancer. It provides a readily workable
and reproducible measure of surgical outcome and provides for
sensible comparisons of practice between centres offering this
service. None the less, the current terminology of complete,
optimal and incomplete cytoreduction is ingrained into practice
and the literature base.

If the term optimal cytoreduction is to be used solely for the
group where there is no visible residual disease, the findings of
this review that women with residual disease < 1 cm still do
better than women with residual disease > 1 cm should prompt
the surgical community to retain this category and consider re-
defining it as 'near optimal' cytoreduction, reserving the term
'suboptimal' cytoreduction to cases where the residual disease is
> 1 cm (optimal, near optimal, suboptimal instead of complete,
optimal, suboptimal). Interestingly, a recent commentary made
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similar suggestions but using the terms complete, minimal and
gross (Zapardiel 2011).

Although not investigated in this review, the results are
also consistent with the finding that complete and optimal
cytoreduction are associated with improved survival outcomes
when performed aMer treatment with neoadjuvant chemotherapy,
that is interval debulking surgery (Vergote 2010).

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

Implications for practice

At primary surgery for advanced stage epithelial ovarian cancer,
all attempts should be made to achieve complete cytoreduction.
When this is not achievable, the surgical goal should be
optimal (< 1 cm) residual disease. In selected cases where it
appears preoperatively that complete or optimal cytoreduction
is not achievable at primary surgery, neoadjuvant chemotherapy
followed by interval debulking surgery (delayed primary surgery)
could be considered as neoadjuvant chemotherapy followed by
interval debulking surgery in bulky stage III and stage IV disease and
was not inferior to primary surgery in recent findings. However it
is acknowledged that there is considerable variation in achieving
complete or optimal cytoreduction between different surgeons
and centres. Predicting the achievement of complete or optimal
cytoreduction prior to surgery will be dependent on this variation,
resulting in difficulties in developing models of prediction.

Maximal surgical efforts remain a key determinant of survival
outcome in advanced ovarian cancer. Whether surgery is the
primary treatment or is aMer neoadjuvant chemotherapy, the
surgical goal should be to completely remove all gross disease,
although residual disease of less than 1 cm should still be regarded
as a favourable outcome.

Implications for research

As the results of this review have identified a strong association
between the achievement of complete and optimal cytoreduction
and improved survival outcomes, it would be considered
inappropriate to randomise women in whom complete or
optimal cytoreduction is achievable to a surgical intervention
where suboptimal cytoreduction or no surgery is performed.
Instead, future research should focus on investigations that
determine whether increasing attempts at achieving complete
cytoreduction have a direct effect in improving survival outcomes
using methodologies and trial designs that reduce or eliminate
confounding effects such as the patient's performance status,
disease spread and tumour biology, and that may have influenced
the outcomes of this review as a result of the high risk of bias.

Such investigations are considered feasible as the current rates
of complete cytoreduction in many centres in the UK and other

countries are estimated to be well below 50%. It would be
possible therefore to recruit patients in whom primary surgery has
been performed when, by using their standard surgical approach,
complete cytoreduction has not been achieved and to randomise
them intraoperatively to no further surgery versus further surgical
attempts at the time of the primary surgery. Further surgery would
remove more disease thereby achieving greater cytoreduction and
a higher proportion of cases where the end result of the surgical
intervention is optimal or complete cytoreduction.

Alternatively, as there are significant disparities between surgeons
and centres in their optimal and complete cytoreduction rates,
one could consider randomising patients managed by surgeons
and centres with a low complete or optimal cytoreduction rate
to surgeons and centres that are more inclined to or capable of
achieving complete or optimal cytoreduction.

The performance of ultra-radical or extensive radical surgery
can also be investigated by classifying or grading the
performance of this intervention and quantifying the degree
to which it is performed in the achievement of complete or
optimal cytoreduction. Other pragmatic designs, including cluster
randomisation, would also be feasible. The increasing practice of
offering neoadjuvant chemotherapy followed by interval debulking
surgery should not complicate the performance of these trials, by
including stratification of this factor within the study design.

Greater emphasis should also be made in future studies to
investigate QoL parameters, health economic analyses and adverse
effects and complications of the surgery as there are significant
deficiencies in previous studies in evaluating these outcome
measures. Such investigations should be given high priority as
this systematic review has identified significantly large differences
in survival outcomes between cases that are suboptimally
cytoreduced and cases where complete cytoreduction is achieved.

Also, the complete cytoreduction rate in many countries remains
low, suggesting that a maximal attempt to achieve complete
cytoreduction is currently not being performed by the majority
of practising gynaecological oncologists. It is presumed that the
variation in surgical practices and the achievement of complete
cytoreduction between gynaecological oncologists are the result
of the deficiencies in the current evidence and the selection
bias associated with the retrospective studies, which would be
addressed by the performance of a RCT.
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Characteristics of included studies [ordered by study ID]

 

Methods Multicentre retrospective analysis:

24 Japanese institutions received questionnaires regarding stage IV epithelial ovarian cancer patients.

Participants 225 women with stage IV ovarian cancer whose disease had been confirmed by exploration and only
patients with complete medical records were included. Stage IV disease was defined according to FIGO.
Only patients who underwent an initial attempt at surgical debulking were analysed.

The median age in the study was 54 years (range: 26 to 85 years).

All 225 women had FIGO stage IV disease.

Histological cell type: Serous: 136 (60.5%), Mucinous: 16 (7%), Clear cell 26 (11.5%), Endometrioid 27
(12%), Transitional 4 (2%), Undifferentiated 12 (5%), Other 4 (2%).

Extent of disease: Pleural effusion: 89 (39.5%), Liver: 34 (15%), Lung: 8 (3.5%), Lymph node: 44 (19.5%),
Other: 15 (6.5%), Multiple sites: 35 (15%).

Performance status: 0: 26 (11%), 1: 76 (34%), 2: 49 (22%), 3: 67 (30%), 4: 7 (3%).

Interventions Intervention group:

Optimal cytoreduction was defined as no gross residual tumour greater than 2 cm in diameter.

Comparison group:

Suboptimal cytoreduction was defined as any gross residual disease remaining greater than 2 cm in
diameter.
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Outcomes Overall survival: HR adjusted for histology and performance status:

• <2cm vs >2cm; HR =0.42 (95% CI: 0.31 to 0.64), or >2cm vs <2cm; HR =2.39 (95% CI: 1.68 to 3.40) so that
reference group is consistent throughout review.

Adverse events; Median blood loss, blood transfusions.

Notes There were 70 women (31.1%) in optimal group and 155 (68.9%) in suboptimal group.

The median patient follow-up time was 47.5 months (range: 13 to 112 months).

The median survival for all patients with stage IV ovarian cancer was 20 months, with an estimated 5-
year survival rate of 19.6%.

Mean survival in optimal group was 32 months and 16 months in suboptimal group (P<0.0001).

MV analysis included the histology and performance status as covariates in the model.

The median duration of the debulking surgery was 240 minutes (range: 40 to 780 mins).

The median estimated blood loss was 1085 ml (range 40 to 11,000 ml), and 112 patients (50%) received
blood transfusions intra- and postoperatively.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Patients were not randomised

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk % analysed: 225/225 (100%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Representative sample High risk Only patients with FIGO stage IV disease were included in the study

Akahira 2001  (Continued)

 
 

Methods Retrospective cohort study of consecutive patients identified from surgical records.

Participants Patients with FIGO stage IIIC ovarian cancer, where disease status was extracted from surgical explo-
ration notes.

The mean and median age at study entry was 64.4 and 64 years respectively (range: 24-87).

All women presented with FIGO stage IIIC - 194 (100%).
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Tumor cell type: Serous 126 (64.9%), Mucinous: 4 (2.1%), Endometrioid: 18 (9.3%), Clear cell: 7 (3.6%),
Mixed: 17 (8.8%), Seroanaplastic: 17 (8.8%), Mullerian origin: 2 (1%).

Tumor grade: 1: 1 (0.5%), 2: 13 (6.7%), 3: 180 (92.8%).

ASA score: 1: 7 (3.6%), 2: 87 (44.8%), 3: 88 (45.4%), 4: 7 (3.6%), Unknown: 5 (2.6%).

Ascites: Mean: 2076 ml, Median 1000 ml, (Range: 0-12,000 ml).

Extent of disease: carcinomatosis: 144 (74.2%), diaphragm involvement: 137 (70.6), mesentery: 138
(71.1), cul-de-sac: 163 (84), omentum 168: (86.6), Ascites 160: (82.5).

Interventions Residual disease was noted as follows:

1. No residual disease (no gross tumour at the completion of surgery): 46 (23.7%);

2. Residual disease smaller than 1 cm: 85 (43.8%);

3. Residual disease of 1 to 2 cm: 22 (11.3%); and

4. Residual disease larger than 2 cm: 41 (21.1%).

Optimal cytoreduction was defined as residual disease <1 cm.

All patients were scheduled for treatment with first-line postoperative platinum-based chemotherapy
(paclitaxel or cyclophosphamide for 6 to 8 courses, every 3 to 4 weeks).

Outcomes • Overall survival, HR adjusted for several prognostic categories:

• <1cm vs 0cm HR =3.89 (95% CI 2.27 to 7.11);

• 1-2cm vs 0cm HR =6.25 (95% CI 3.16 to 12.61);

• >2cm vs 0cm HR =13.00 (95% CI 7.14 to 24.87).

• Adverse events:
◦ Perioperative mortality rate, defined as the percentage of patients who died within 30 days of

surgery, was 1.5% (3/194; 95% CI 0.5 to 4.4%). However there was no breakdown by treatment arm.

Notes Median length of follow-up: 2.7 years.

Mean length of follow-up: 3.5 years (range, 0.02-10.5 years).

5-year disease specific death rate:

Optimal group: 70/131 (53.4%);

Suboptimal group: 56/63 (88.9%).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Retrospective study

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk % analysed: 194/194 (100%)

Aletti 2006  (Continued)

Optimal primary surgical treatment for advanced epithelial ovarian cancer (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

24



Cochrane
Library

Trusted evidence.

Informed decisions.

Better health.

 

 

Cochrane Database of Systematic Reviews

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Representative sample High risk “Only patients with FIGO stage IIIC OC were included in the study”

Aletti 2006  (Continued)

 
 

Methods Retrospective cohort study.

Participants All consecutive cases of advanced-stage epithelial ovarian carcinoma diagnosed in younger women
(range 22 - 45 years) were identified from tumour registry databases and a comparable group of 52
women who averaged 21 years older (range 46-85 years) was selected as controls. One-to-one match-
ing from the same database was performed based on the date of diagnosis and stage of disease during
the same period in the same institution. Thus, the controls were similarly distributed across 17 years.

The mean age at study entry was 50.5 years with a range between 22 and 85 years (40 (SD=5.7) and 61
years (SD=8.7) for younger and older women respectively).

5 (4.8%) women had FIGO stage IIIA, 5 (4.8%) had stage IIIB, 74 (71.1%) women had stage IIIC and 20
(19.2%) had stage IV disease.

Tumor cell type: Papillary serous 72 (63.16%), Mucinous: 3 (2.63%), Endometrioid: 17 (14.9%), Clear
cell: 1 (0.88%), Small cell: 3 (2.63%), Undifferentiated: 8 (7%).

Tumour grade: 1: 8 (7%), 2: 24 (21.1%), 3: 72 (63.2%).

Performance status: 0: 65 (57%), 1-2: 35 (30.7%), Unknown: 4 (3.51%).

Interventions Residual disease was noted as follows:

1. Residual disease smaller than 1 cm: 71 (62.3%);

2. Residual disease greater than 1 cm: 43 (37.7%).

Patients were divided into optimal (less than 1 cm) and suboptimal (1 cm or more) groups based on
residual disease after initial surgery. Optimal debulking was achieved in 36 (69%) and 35 (67%) patients
in younger in older groups respectively.

All patients received either a platinum/paclitaxel or a platinum/cyclophosphamide regimen for primary
chemotherapy and women who underwent neoadjuvant chemotherapy with interval debulking were
removed from the study.

Gynecology oncologists from our academic institution surgically staged all patients.

Outcomes A multivariable analysis which included older versus younger age, stage (IV vs. III), performance status
(1-2 vs. 0) and residual disease (suboptimal vs. optimal) was performed to evaluate all factors that were
significant in the univariable analysis.

Overall survival: HR adjusted for prognostic categories (see above):

• >1cm vs <1cm HR 1.67 (95% CI 1.03 to 2.72).

Notes The median follow-up after surgery was 33 months (range 6-142 months).

-Five year survival: of Younger and Older Patients: Optimal: 59% and 21% in young and old patients re-
spectively, Suboptimal: 28% and 22% in young and old patients respectively.

Chan 2003 
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Median Survival: Optimal: 66 months and 45 in young and old patients respectively, Suboptimal: 37
and 19 months in young and old patients respectively, P=0.003.

Other variables in Cox model:

Older versus younger age (HR 1.82; 95% CI 1.09 to 3.05), stage IV versus stage III disease (HR 3.00; 95%
CI 1.71 to 5.25), performance status 1 to 2 versus 0 (HR 1.89; 95% CI 1.13 to 3.15).

Despite the higher prevalence of poorly differentiated tumours in the older group, tumour grade (3 ver-
sus 1 to 2) was not an important prognostic factor in multivariable analysis (HR 1.06; 95% CI 0.57 to
1.97).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Patients were not randomised

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

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 Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Representative sample Low risk All patients were stage III and IV

Chan 2003  (Continued)

 
 

Methods Retrospective cohort study.

Participants 282 patients with stage III and IV epithelial ovarian cancer. Patients with ovarian tumours of low-malig-
nant potential were excluded from this study.

All patients were treated between 1987 and 1994 at Memorial Sloan-Kettering Cancer Center (MSKCC).

The median age at study entry was 59 years with a range between 22 and 87 years.

22 (8%) women had FIGO stage IIIA/IIIB, 194 (69%) had stage IIIC and 66 (23%) had stage IV disease.

Tumor cell type: Serous 199 (71%), Endometrioid: 46 (16%), Clear cell: 19 (7%), Mucinous: 10 (4%),
Mixed: 8 (3%).

Tumour grade: 1: 13 (5%), 2: 69 (24%), 3: 184 (65%).

Ascites: Yes: 238 (84%), No: 43 (15%), Unknown: 1 (1%).

Interventions Patients were treated with primary surgery followed by chemotherapy.

Chi 2001 
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Type of surgeon

Residual disease was noted as follows:

1. Residual disease smaller than 1 cm: 71 (25.3%);

2. Residual disease between 1 and 2cm: 73 (26%);

3. Residual disease greater than 2 cm: 137 (48.7%).

The following types of chemotherapy were given to women in the study: Cisplatin/cyclophosphamide:
143 (51%), Carboplatin/cyclophosphamide: 65 (23%), Carboplatin/paclitaxel: 31 (11%), Cisplatin/pacli-
taxel 24 (8%), Carboplatin: 7 (3%), Cisplatin 1 (<1%), None or unknown 10 (4%).

Gynecology oncologists from our academic institution surgically staged all patients.

Outcomes A multivariable analysis which included age, stage (IIIC and IV vs. IIIA/IIIB), ascites (yes vs. no) and resid-
ual disease (1-2cm and >2cm vs. <1cm) was performed to evaluate important prognostic factors.

Overall survival: HR adjusted for prognostic categories (see above):

• 1-2cm vs <1cm HR 1.7 (95% CI 1.1 to 2.6);

• >2cm vs <1cm HR 2.0 (95% CI 1.3 to 2.9).

Direct surgical morbidity

8 patients (2.83%) died within 1 month of surgery.

Notes Of the 295 patients who were treated for FIGO stage III and IV epithelial ovarian cancer at this cen-
tre over the period of the study, 13 (5%) were lost to follow-up, and the remaining 282 form the study
group for this analysis.

Median follow-up in the study was 32 months (range: 1-139 mo).

The chemotherapy was platinum based and when patients who had initially had single agent therapy
or combinations with cyclophosphamide recurred they were often given paclitaxel.

Suvival was calculated as the number of months from initial surgery to death or the date of last fol-
low-up.

214 of the 282 (76%) patients were dead from disease or other causes at the time of census.

Multivariate analysis:

Only patient age at diagnosis (p=0.001), presence of ascites (P=0.001) and the size of residual disease
after primary cytoreductive surgery {1cm vs 1-2cm vs. >2cm (p=0.02 and 0.001, respectively)} retained
prognostic significance.

Kaplan-Meier curve

Patients with no more than 1cm of residual disease after primary surgery have a 5-year survival of 50%
and a median survival of 55 months. There is no statistically significant difference in survival between
those patients with 1 to 2 cm of residual disease and those with greater than 2 cm residual (P=0.40).
this combined group of patients have a 5-year survival of 22% with a median survival of 28 months.

Impact of residual tumour volume for FIGO stage III

A subgroup analysis of the 216 patients with stage III disease was done to examine the impact of size of
residual disease on survival.

56 of these patients had up to 1 cm of residual disease and had 5-year survival of 50% and median sur-
vival of 56 months.

73 of these patients had between 1 and 2 cm of residual disease and had 5-year survival of 28% and
median survival of 31 months.

Chi 2001  (Continued)
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87 of these patients had greater than 2 cm of residual disease after surgery and had 5-year survival of
21% and a median survival of 28 months.

The differences in survival are statistically significant between the patients with up to 1 cm of residual
disease and the patients in the other 2 groups (P=0.001). There is no statistically significant difference
in survival between the patients who had more than 1 cm residual disease.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Patients were not randomised

Allocation concealment
(selection bias)

High risk Concealment of allocation is irrelevant to this retrospective study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk % analysed: 282/295 (96%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Representative sample Low risk Study included women with advanced (stage III and IV) epithelial ovarian can-
cer and reported important prognostic factors

Chi 2001  (Continued)

 
 

Methods Retrospective study.

Participants Patients with stage IIIC epithelial ovarian cancer.

The median age at study entry was 60 years (range: 22-87).

All women presented with FIGO stage IIIC - 465 (100%).

Tumour cell type: Serous 331 (72%), Endometrioid: 57 (12%), Clear cell: 22 (5%), Mixed: 53 (11%).

Tumour grade: 1: 13 (3%), 2: 90 (19%), 3: 339 (73%), Unknown: 23 (5%).

Ascites: Median 1,600 ml, (Range: 0-17,000 ml), Presence of ascites (N=429): No= 58 (14%); Yes= 371
(86%).

Interventions Type of surgeon: Gynecologic oncologist.

Options for residual disease on the standardised operative form were as follows:

1. Microscopic (no visible) residual disease: 67 (14.4%);

2. Gross residual disease <0.5 cm: 70 (15.1%);

3. Residual disease of 0.6 to 1.0 cm: 99 (21.3%);

4. Residual disease of 1 to 2 cm: 53 (11.4%); and

Chi 2006 
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5. Residual disease >2.0 cm: 176 (37.8%).

Optimal is defined in 2 ways as no residual disease and <1cm, suboptimal defined as >1cm.

Postoperative chemotherapy records were available in 440/465 (95%) patients. Of these 440 patients,
426 (97%) were treated with primary platinum-based systemic chemotherapy with the intent to treat
with at least 6 cycles.

Outcomes Three patients (0.6%) died within 30 days of surgery.

Overall survival: HR adjusted for age and ascites using Cox model:

<1cm vs 0cm HR 2.07 (95% CI 1.23 to 3.46);

>1cm vs 0cm HR 3.70 (95% CI 2.27 to 6.04).

Notes Median follow-up: 38 months (range:1-199 mo).

17 year  death rate:

Optimal group: 105/236;

Suboptimal group: 188/229.

Median overall survival in relation to the 5 residual disease categories was:

No gross residual disease: 106 months; gross <0.5 cm: 66 months; 0.6 to 1.0 cm: 48 months; 1 to 2 cm:
33 months; and >2 cm: 34 months.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Retrospective study

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk % analysed: 465/465 (100%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists.

Representative sample High risk "Patients with stage IIIC epithelial ovarian cancer who underwent primary cy-
toreductive surgery at our institution"

Chi 2006  (Continued)
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Methods This is a prospective study of patients with FIGO stage IIIC ovarian treated with primary cytoreductive
surgery followed by platinum based chemotherapy between 1990 and 2002 at a single North American
institution.

Participants 408 consecutive women presenting with stage IIIC epithelial ovarian cancer form the study group.

The median age at study entry was 62.8 years (range: 24-91).

All women presented with FIGO stage IIIC epithelial ovarian cancer - 408 (100%).

Tumour cell type: Serous: 239 (58.5%), Unspecified adenocarcinoma: 98 (24%), Endometrioid: 32 (8%),
Clear cell: 10 (2.5%), Mucinous: 18 (4.5%), Mixed: 9 (2%), Transitional cell: 2 (0.5%).

Tumour grade: 1: 21 (5%), 2: 82 (20%), 3: 304 (75%), Unspecified: 1 woman.

Volume of ascites: None: 20 (5%), <1000ml: 114(28%), >1000ml: 249(61%), Not recorded: 24(6%).

GOG Performance score: 0: 17 (4%), 1: 88 (21.5%), 2: 177 (43.5%), 3: 59 (14.5%), 4: 2 (0.5%), Unspecified:
65 (16%).

Preoperative tumour volume:

Location of the largest metastases: Omentum and adjacent structures: 228 (56%), Pelvis: 102 (25%),
Retroperitonal lymph nodes: 34 (8%), Diaphragm: 12 (3%), Other (Large bowel, small bowel, mesen-
tery, etc): 32 (8%);

Largest metastatic disease: <10cm: 104 (26%), >10cm: 302 (74%).

Interventions Residual disease was noted as follows:

1. Microscopic (no visible) residual disease: 351 (86%);

2. Residual disease less than 1cm: 41 (10%);

3. Residual disease greater than 1 cm: 16 (6%).

Surgery was undertaken by a gynaecological oncologist and disease was assessed intraoperatively in
each of the following 5 regions: the leM and right upper abdominal quadrants, the pelvis, the retroperi-
toneum and the central abdomen. A specifically defined numerical rank of 0-3 was assigned to each of
the 5 regions and the ranks for each of the 5 regions were summed to give a total score before cytore-
duction.

Optimal cytoreduction was defined as complete cytoreduction with no visible residual disease. The au-
thors have previously described in other publications how this can be achieved at different anatomical
sites but recourse to bowel resection was routine as was pelvic and para-aortic nodal dissection.

Post operative chemotherapy was platinum based: cisplatin (50-100mg/m2) or carboplatin

(300-400mg/m2) given in combination therapy with either cyclophosphamide or paclitaxel every 3
weeks for a planned 6 to 8 cycles.

Outcomes Overall survival: HR adjusted for sum of rankings (a numerical ranking system was devised to reflect the
continuum of progressively extensive tumour involvement for five anatomic regions) using Cox model:

<1cm vs 0cm HR =2.32 (95% CI: 1.20 to 5.37);

>1cm vs 0cm HR =2.98 (95% CI: 1.74 to 5.23).

Direct surgical morbidity and mortality

Postoperative mortality occurred in 10 (2.5%) patients.

Other morbidity including surgically related systemic morbidity such as chest infection, thromboem-
bolic disease and cardiovascular events have not been reported.

Recovery

Eisenkop 2003 
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The median length of hospital stay was 10 days.

Notes The median follow-up interval was 32.8 months.

Suvival was measured in months from the date of primary surgery to the time of death or last follow-up
appointment using life table analysis. Survival outcomes were analysed based on the numerical rank-
ing of disease in each anatomical region, the sum of the ranking and the cytoreductive outcome.

The median survival was 58.2 months (24-91%) and the estimated 5-year survival was 49%.

Ranking of disease load

349 (85.5%) of patients had ranking in all 5 designated regions. Ranking was not possible in the rest be-
cause lymph node dissection was deferred in 48 patients (12%) or the pattern of spread was inconsis-
tent with ranking criteria in 16 patients (4%).

On univariate analysis, categorisation of the sum of ranking scores ( 0-5 vs 6-10, vs ≥11), as well as rank-
ing in the leM upper abdominal quadrant and in the central abdomen were statistically important de-
terminants of survival.

Univariate analysis showed that any rank score over zero (any disease) in the leM upper abdominal
quadrant (P = 0.01) and in the central abdominal region (P=0.04) adversely affected survival. An effect
of the anatomical site of disease on survival was not confirmed on multivariate analysis.

On multivariate analysis, survival was most influenced by the completeness of cytoreduction (P =
0.001), and less influenced by the categorised sum of rankings (P=0.05).

This study demonstrates that high rates of complete cytoreduction can be achieved within dedicated
teams with suitable training. The independent effect of completeness of cytoreduction on survival is
confirmed though the median length of follow-up in the report is modest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Patients were not randomised

Allocation concealment
(selection bias)

High risk Concealment is not relevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk % analysed: 408/408 (100%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Representative sample High risk "Between 1990 and 2002, consecutive patients with stage IIIC ovarian cancer
having primary cytoreductive surgery were eligible"

Eisenkop 2003  (Continued)
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Methods Retrospective analysis of a prospective randomised controlled trial comparing different chemother-
apy dosing schedules. It aimed to determine the importance of chemotherapy dose intensity on sur-
vival, progression free survival (PFS), and response. This was not a trial of surgery but the report allows
a comparison of survival outcomes for subgroups women with stage III ovarian cancer who have had <2
cm or ≥ 2cm of residual disease following surgery and therefore is relevant to this review.

Participants 458 women with FIGO stage III and IV epithelial ovarian cancer were recruited. These were women who
had more than 1 cm residual disease following initial surgery.

27 women were ineligible: incorrect stage (n=5), incorrect primary tumour (n=9), incorrect cell type
(n=7), history of prior malignancy (n=3), prior chemotherapy (n=1) and other (n=2).

Women with borderline ovarian tumours (low malignant potential) were excluded.

Recruitment was from December 1986 to April 1990 and all patients had undergone a surgical proce-
dure.

The median age at study entry was 60 years (range: 20-83).

305 (67%) and 153 (33%) women had FIGO stage III and IV disease respectively.

Tumour cell type: Serous 312 (68.1%), Endometrioid: 64 (14%), Mucinous; 12 (2.6%), Clear cell: 12
(2.6%), other: 58 (12.7%).

Tumour grade: 1: 26 (9%), 2: 114 (39%), 3: 152 (52%), Not specified 2 (1%).

GOG score: 0: 150 (32.8), 2: 213 (46.5%), 3: 95 (20.7%).

Interventions Residual disease was noted as follows:

1. Residual disease between 1cm and 2 cm for women with stage III disease: 31 (6.8%);

2. Residual disease greater than 2 cm for women with stage III disease: 274 (58.9%);

3. Residual disease between 1cm and 2 cm for women with stage IV disease: 54 (11.8%);

4. Residual disease greater than 2 cm for women with stage IV disease: 99 (21.6%).

Definition of optimal surgery:

All patients were suboptimally cytoreduced with >1cm of residual disease.

Chemotherapy:

Two trial arms with patients receiving either standard chemotherapy: cyclophosphamide 500mg/

m2 and cisplatin 50mg/m2 intravenously every 3 weeks for 8 courses OR intense chemotherapy: cy-

clophosphamide 1000mg/m2 and cisplatin 100mg/m2 intravenously every 3 weeks for four courses.
Dose modification was rigidly controlled to maintain intensity.

Outcomes Overall survival and progression-free survival: HR adjusted for age, GOG performance status, histologi-
cal sub-type, stage/residual disease and measurable disease using Cox model:

III, ≥ 2cm vs III, 1-2cm: HR=1.91;

IV, 1-2cm vs III, 1-2cm: HR=1.89;

IV, ≥ 2cm vs III, 1-2cm: HR=2.29.

Overall and progression-free survival (PFS) were measured from the date of randomisation. All eligible
patients were included in the analysis of outcomes. All causes of death were used to calculate survival,
and the estimates were based on Kaplan Meier procedures.

Notes Mean and median length of follow-up were not reported. Since this trial was a trial of chemotherapeu-
tic regimens, the randomisation did not aim to compare the effect of different degrees of surgical de-
bulking. The findings borne out on multivariate analysis are similar to those in retrospective and cohort

McGuire 1995 
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studies. The prospective nature of this study has however facilitated the collection of a fairly complete
data set and gives this work some authority.

Other variables in Cox model

Age (years): reference group: women aged less than 55 years (P=0.47):

55-65: HR=1.08; >65: HR=1.38.

GOG performance status: reference group: GOG 0 (P=0.009)

1: HR=1.26, 2: HR=1.56.

Histological subtype: reference group: Serous adenocarcinoma (P<0.001):

Endometrioid: HR=0.951, Mucinous: HR=8.31, Clear cell: HR=1.79, Other: HR=0.84.

Measurable disease: reference group: No: (P=0.01)

Yes: HR=1.43.

From the study both advancing age and worsening performance status were associated with poorer
survival. In addition, mucinous histology is associated with an 8.3 times greater death rate than serous
histology (P<0.001).

The study shows residual disease after surgery impacts on survival. Even in suboptimal cytoreduction
(residual disease greater than 1cm), women with stage III disease and residual disease diameter less
than 2cm exhibited lower death rates than either those with stage III diease and residual disease diam-
eter of ≥ 2cm, or those with stage IV disease.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk This was not a randomised trial of surgery

Allocation concealment
(selection bias)

High risk Concealment is not relevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk % analysed: 458/458 (100%)

485 were included in the study, but the authors specified the number of pa-
tients who were excluded and the reasons for their exclusion

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Representative sample Low risk 458 women with FIGO stage III and IV epithelial ovarian cancer were recruited

McGuire 1995  (Continued)

 
 

Methods Labelled as a case-control study but for the scope of this review it was effectively a retrospective cohort
study. All patients with pathologically confirmed Stage IIIC or IV epithelial ovarian cancer undergoing
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primary surgery at John Hopkins Medica Institutions (JHMI) between October 1997 and February 2006
were retrospectively identified from institutional tumour registry databases.

Participants 125 patients with pathologically confirmed Stage IIIC or IV epithelial ovarian cancer undergoing pri-
mary surgery. Patients were excluded from the study for the following: histology consistent with low-
grade, borderline, carcinosarcoma or non-epithelial carcinoma, or the administration of neoadjuvant
chemotherapy (treatment with chemotherapy agents prior to surgical cytoreductive surgery).

Median age at study entry ranged between 62 and 66 in the three surgical groups.

97 (78%) and 28 (22%) women had FIGO stage III and IV disease respectively.

Median ascites was 2000, 550, 1250ml in the multiple bowel resection, the one or less resection and the
suboptimal groups respectively.

Interventions Residual disease was classified as follows:

• Complete cytoreduction: 39 (31%);

• Gross residual disease <1 cm (optimal): 63 (50%);

• Gross residual disease >1 cm (suboptimal): 23 (19%).

Patients undergoing optimal primary cytoreductive surgery, defined as residual disease <1 cm, with
two or more bowel resections were identified as cases (n=34). Two control groups were utilised for
comparison. The first control group was selected as patients undergoing optimal primary cytoreduc-
tive surgery with one or less bowel resections, matched at a ratio of two controls to each case by age
and stage (n=68). The second control group of patients consisted of patients undergoing primary cy-
toreductive surgery with suboptimal residual disease, defined as greater than 1 cm, irrespective of the
number of bowel resections (n=23). Individual subject data were collected retrospectively from inpa-
tient and ambulatory medical records. Surgical and pathology reports from the primary surgery were
reviewed in all cases.

Outcomes Overall survival: HR adjusted for covariates having some prognostic value in univariate analyses but it
was not reported which ones were significant. Hence the HR may have adjusted for any of the following
variables: number of bowel resections, age, stage and ascites.

<1cm (optimal) vs 0cm (complete): HR=2.2 (95% CI 1.08 to 4.44), P=0.03;

>1cm (suboptimal) vs 0cm: HR=5.9 (95% CI 2.7 to 13.0), P<0.0001.

Notes All patients received adjuvant chemotherapy with combination platinum-based and taxane
chemotherapy, excluding two patients who suffered postoperative mortality.

The median follow-up of surviving patients was 19.3 months from the time of surgery and the median
survival was 37 months for all patients with optimal residual.

The authors reported 28 women were optimally debulked in the 0-1 bowel resection group but this was
in fact 38 as this corresponded to 55.9% quoted in table 2 on page 496 (38/68).

Patients with optimal cytoreduction who underwent ≥2 bowel resections experienced a higher median
EBL, 700 mL, compared to a median EBL of 500 mL for patients who underwent one or no bowel resec-
tions (p=0.01). Length of hospital stay was also significantly longer in patients who underwent multiple
bowel resections compared to patients who underwent one or no bowel resections, median LOS of 10
days compared to 7 days, respectively (P=0.01).
Major postoperative complications occurred in 30 (29.4%) of the 102 patients undergoing optimal cy-
toreductive surgery There were 14/68 complications in the group undergoing 1 or no bowel resection:
20.6% (95% CI 11.7% 32.1%), compared to 16/34 in the group undergoing two bowel resections: 47.1%
(95% CI 29.8%, 64.9%, P=0.01). This included two postoperative deaths; one in an elderly patient who
developed refractory sepsis and another in a patient who developed a massive pulmonary embolism.

Risk of bias

Salani 2007  (Continued)
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Patients were not randomised

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

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 Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Representative sample High risk 125 patients with pathologically confirmed Stage IIIC or IV epithelial ovarian
cancer undergoing primary surgery. Patients with stage IIIA and IIIB were ex-
cluded

Salani 2007  (Continued)

 
 

Methods Prospective cohort study: The two groups were defined from data collected prospectively at laparoto-
my.

All patients with ovarian cancer referred to the departments of gynaecological oncology at two hospi-
tals between 1981-1989 were entered into prospective surgical studies.

Participants During the 8-year period in the study a total of 256 patients with previously untreated primary EOC
were referred for consideration of surgery and chemotherapy. Thirty-seven patients with stage II dis-
ease were excluded from this analysis leaving 219 patients with stage III-IV disease to form the basis of
the study.

Median age at study entry was 57 years (range 24-75 yrs).

180 (82%) and 39 (18%) women had FIGO stage III and IV disease respectively.

Histological cell type was as follows: serous: 134 (61%), endometrioid: 34 (15%), mucinous: 32 (15%),
clear cell: 7 (3%), undifferentiated: 12 (6%).

50 (25%) women had tumour grade classified as being well, 68 (34%) had grade as moderate, 75 (37%)
had poor grade and in 9 (4%) women the grade was unknown.

101 (46%) women had GOG performance status 0, 94 (43%) had status 1, 23 (10.5%) women had status
2 and for 1 (0.5%) woman their status was unknown.

Mode of spread was as follows: Bulky: 100 (46%), spreading: 119 (54%).

Interventions Reported categories for residual disease were as follows:

1. Optimal residual disease <2 cm: 92 (42%) of which 15 were deemed to have had no residual disease;

2. Sub-optimal residual disease >2.0 cm: 127 (58%).

Van Geene 1996 
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All patients received cis-platinum containing chemotherapy at the dose of 75 mg/m2 up to a total of six
courses depending on response and toxicity.

Outcomes Overall survival: HR adjusted for performance status and pattern of spread using Cox model:

>2cm vs <2cm: HR=1.83, P<0.0001.

We requested the exact P value and 95% CI from the study authors but the data were no longer avail-
able.

Table 4 is confusing as no residual disease and less than 2cm residual disease was compared to >2cm.
This was grouped in table 2.

Notes The two groups were defined from data collected prospectively at laparotomy. Patients with small vol-
ume (≤ 0.5 cm) but widespread disease(> 10 metastatic nodules) were assigned to the seedling group
and patients with large volume disease (> 0.5 cm) spread outside the pelvis were assigned to the bulky
disease group. Optimal debulking, ie residual disease less than 2 cms, was achieved in 92 (42%) of the
patients with similar rates between the two groups (P = 0.09). Complete macroscopic clearance was
achieved in only 15 patients, all of which were in the bulky spread group.

Complete macroscopic clearance was achieved in only 15 patients, all of which were in the bulky
spread group.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Patients were not randomised

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk % analysed: 218/219 (99.5%) for overall survival and appropriate statistical
techniques were used to account for censoring

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias High risk >2cm vs <2cm: HR=1.83, P<0.0001

Table 4 is confusing as no residual disease and less than 2cm residual disease
was compared to >2cm. This was grouped in table 2

Representative sample Low risk Thirty-seven patients with stage II disease were excluded from this analysis
leaving 219 patients with stage III-IV disease to form the basis of the study

Van Geene 1996  (Continued)

 
 

Methods The current study was a retrospective review of data from patients treated with platinum and paclitax-
el combination chemotherapy on one of six prospective randomised clinical trials conducted by GOG:
protocols 111, 114, 132, 152, 158, and 172.

Winter 2007 
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GOG 111: included suboptimal (> 1cm RD) stage III/IV EOC (ELIGIBLE PATIENTS =123).

GOG 114: included optimal (< 1cm RD) stage III EOC (ELIGIBLE PATIENTS =226).

GOG 132: included suboptimal (> 1cm RD) stage III/IV EOC (ELIGIBLE PATIENTS =147).

GOG 152: included suboptimal (1-cm residual), stage III EOC (ELIGIBLE PATIENTS =397).

GOG 158: included suboptimal (> 1cm RD) stage III EOC (ELIGIBLE PATIENTS =792).

GOG 172: included optimal (≤ 1cm RD) stage III EOC/PSPC (ELIGIBLE PATIENTS =210).

Participants Data from 1895 patients with stage III invasive EOC who underwent primary surgical cytoreduction fol-
lowed by paclitaxel/platinum chemotherapy, while participating in one of six GOG clinical trials, was
analysed for the present study.

The median age was 57 years (range 16 to 86 years).

All 1895 women had FIGO stage III.

Histological cell type was as follows: serous: 1392 (73.5%), endometrioid: 166 (8.8%), mucinous: 34
(1.8%), mixed Epithelial: 142 (7.5%), adenocarcinoma unspecified: 49 (2.6%), clear cell: 62 (3.3%), undif-
ferentiated: 26 (1.4%), other: 24 (1.3%).

179 (9.5%) women had tumour grade 1, 719 (37.9%) had grade 2 and 997 (52.6%) women had tumour
grade 3.

Tumor grade details: 1: 179 (9.5%), 2: 719 (37.9%), 3: 997 (52.6%).

Ethnicity details: White: 1669 (88.1%), African-American: 111 (5.9%), Other: 115 (6.1%).

Interventions Reported categories for residual disease were as follows:

1. Microscopic disease: 437 (23.1%) of which 15 were deemed to have had no residual disease;

2. Residual disease between 0.1-1cm: 791 (41.7%);

3. Residual disease greater than 1cm: 667 (35.2%).

Optimal was not defined, yet patients were divided into three groups for analysis, based on residual
disease status (as above). The following chemotherapy schedules were given in the 6 trials:

• GOG 111: IV paclitaxel 135 mg/m2, cisplatin 75 mg/m2, six cycles;

• GOG 114: IV paclitaxel 135 mg/m2, cisplatin 75 mg/m2, six cycles;

• GOG 132: IV paclitaxel 135 mg/m2, cisplatin 75 mg/m2, six cycles;

• GOG 152: IV paclitaxel 135 mg/m2, cisplatin 75 mg/m2, six cycles ± interval debulking;

• GOG 158: IV paclitaxel 135 mg/m2 (24 hours), cisplatin 75 mg/m2, six cycles or IV paclitaxel 175 mg/

m2 (3 hours), carboplatin AUC 7.5, six cycles;

• GOG 172: IV paclitaxel 135 mg/m2, cisplatin 75 mg/m2, six cycles.

Outcomes Overall survival and progression-free survival: HR adjusted for age (discrete), race, GOG performance
status, histology and tumour grade using Cox model:

0.1-1cm vs 0cm (microscopic): HR=2.11 (95% CI 1.78 to 2.49), P<0.001 and HR=1.96 (95% CI 1.70 to 2.26),
P<0.001 for OS and PFS respectively.

>1cm vs 0cm (microscopic): HR=2.47 (95% CI 2.09 to 2.92), P<0.001 and HR=2.36 (95% CI 2.04 to 2.73),
P<0.001 for OS and PFS respectively.

Notes One thousand five hundred and five recurrences and 1323 deaths were identified during a median fol-
low-up period of 43 months:

The median PFS was 17.1 months (95% CI: 16.4 to 17.8 months),
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The median OS was 45.3 months (95% CI: 43.0 to 47.7 months).

PFS for disease residual: 
Microscopic: N= 437, PFS was 33.0 months, 0.1-1.0 cm: N= 791, PFS) was 16.8 months, >1.0 cm: N= 667,
PFS was 14.1 months, P < 0.001.

OS for disease residual: 
Microscopic: N= 437, OS was 71.9 mo, 0.1-1.0 cm: N= 791, OS was 42.4 mo, >1.0 cm: N= 667, OS was 35.0
mo, P < 0.001.

Increasing age was associated with decreased PFS and OS. Median PFS and OS were shorter for pa-
tients with a performance status (PS) of 1 or 2 when compared with those with a PS of 0. No difference
in median PFS was evident between PS 1 and PS 2 patients, whereas the difference in median OS be-
tween the same groups was observed. Based on tumour histology, patients with endometrioid histol-
ogy had improved clinical outcomes compared with those with serous tumours. Patients with muci-
nous or clear-cell tumours had decreased PFS and OS. Patients with mucinous cell type had a median
OS of only 15 months compared with 24, 45, and 56 months for clear-cell, serous, and endometrioid cell
types, respectively.

Patients with microscopic residual disease had the longest PFS and OS 33 and 72 months, respective-
ly compared with patients with any gross residual disease. The differences in median PFS and OS be-
tween the 0.1 to 1.0 cm and > 1.0 cm residual disease groups were also evident, albeit small (3 months
in median PFS and 7 months in median OS). Patients with grade 2 or 3 tumours were associated with
decreased PFS and OS. Race was not significantly associated with PFS or OS.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Retrospective study

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk % analysed: 1,895/1,895 (100%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Representative sample High risk All patients had stage III disease

Winter 2007  (Continued)

 
 

Methods Retrospective review of 4 RCTs. The current study was a retrospective review of data from patients with
stage IV EOC treated with platinum and paclitaxel combination chemotherapy on one of four prospec-
tive randomised clinical trials conducted by the GOG: protocols 111, 132, 152, and 162.

Participants 360 patients with stage IV invasive EOC who underwent primary surgical cytoreduction followed by pa-
clitaxel/platinum chemotherapy while participating in one of four GOG clinical trials.
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The median age of patients was 59 years (range, 24 to 86 years).

317 (88%) women were white, 28 (8%) were black and 15 (4%) were of other ethnic ori-
gin.                                                                   

97 (27%) had GOG performance status 0, 203 (56%) had status 1 and 60 (17%) had status 2.

24 (7%) women had tumour grade 1, 112 (31%) grade 2 and 224 (62%) had grade 3 disease.

Histology was as follows: Serous 268 (74.5%) Endometrioid 28 (8%), Mucinous 7 (2%), Clear cell 12 (3%),
Adenocarcinoma unspecified 9 (2.5%), Mixed epithelial 22 (6%), Undifferentiated 9 (2.5%), Other 5
(1.5%).

The median residual tumour size was 3 cm (Range 0.0-40.0).

Stage  IV disease site was as follows: Distant: 45 (12.5%), Parenchymal liver: 64 (17.75%), Pleural effu-
sion: 172 (47.75%), Subcutaneous: 32 (9%), others: 3 (1%), multiple sites: 44 (12%).

Interventions The maximum diameter of residual tumour that was used to define optimal cytoreduction: 1 cm (in
original RCTs). All 4 RCTs included suboptimal disease (> 1cm).

Residual disease was noted as follows:

1. No residual disease (no gross tumour at the completion of surgery): 29 (8%);

2. Residual disease of 0.1 to 1 cm: 78 patients (22%);

3. Residual disease of 1.1 to 2 cm: 50 patients (14%);

4. Residual disease of 2.1 to 3 cm: 40 patients (11%);

5. Residual disease of 3.1 to 4 cm: 30 patients (8.25%);

6. Residual disease of 4.1 to 5 cm: 44 patients (12%);

7. Residual disease of 5.1 to 6 cm: 30 patients (8.25%); and

8. Residual disease larger than 6 cm: 59 patients (16.5%).

Optimal cytoreduction was defined as residual disease <1 cm and a sensitivity analysis was performed
defining residual disease as <2cm.

All patients were treated with primary surgical cytoreduction and six cycles of a 24-hour infusion of in-

travenous paclitaxel 135 mg/m2, followed by intravenous cisplatin 75 mg/m2.

Outcomes • Overall survival: HR adjusted for several prognostic categories

• ◦ Optimal: microscopic residual:
▪ <1cm vs 0cm HR=1.93 (95% CI 1.17 to 3.20);

▪ 1-5cm vs 0cm HR=1.83 (95% CI 1.14 to 2.94);

▪ >5cm vs 0cm HR=2.72 (95% CI 1.65 to 4.47).

◦ Optimal: ≤ 1.0cm residual:
▪ >1.0cm HR=1.30 (95% CI 1.00 to 1.59).

◦ Optimal: ≤ 2.0cm residual:
▪ >2.0cm HR=1.17 (95% CI 0.92 to 1.49).

• Progression-free survival: HR adjusted for several prognostic categories

• Optimal: microscopic residual:
◦ 1cm vs 0cm HR=1.99 (95% CI 1.24 to 3.18);

◦ 1-5cm vs 0cm HR=2.15 (95% CI 1.38 to 3.34);

◦ >5cm vs 0cm HR=2.96 (95% CI 1.86 to 4.71).

• Optimal: ≤ 1.0cm residual:
◦ >1.0cm HR =1.49 (95% CI 1.16 to 1.92).

• Optimal: ≤ 2.0cm residual:
◦ >2.0cm HR =1.27 (95% CI 1.01 to 1.61).

Notes The median length of follow-up was 28 months.
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When evaluating the association of clinicopathologic factors with residual disease status, there was no
difference between the residual disease groups and demographic, clinical,and pathologic factors.

Stage IV site did not seem to have significant association with residual disease group distributions.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Retrospective study

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk % analysed: 320/320 (100%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Representative sample High risk All stage were stage IV disease

Winter 2008  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Alberts 1993 No survival analysis by RD as all patients had suboptimal surgery (defined as more than 2 cm).

Alberts 1996 No multi-variate analysis data.

Alphs 2006 Included only 78 patients, 8 patients we're early stage and 9 patients received NAC.

Andersen Soegaard 2005 This study included only 83 patients, of which 66 received platinum-based chemotherapy. No mul-
tivariate analysis was performed.

Bailey 2006 Chemotherapy data are absent.

Baker 1994 95% CI or SE (HR) are not reported and the HR point estimate for OS of 1.66 across all categories
and it is not clear if the <1cm category was used as the reference group when compared to both
1-2cm and >2cm residual disease.

Barda 2004 27.3% of OvCa received non-platinum chemotherapy.

Benedetti-Panici 1996 Included only 66 patients and stage IIb, No survival data per RD. Also included NAC/IDS.

Bertelsen 1990 Study does not include a multivariate analysis.
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Study Reason for exclusion

Bertelsen 1993 No survival data per residual disease.

Bonnefoi 1999 38 patients had NAC and 27 patients had non-platinum chemotherapy.

Brinkhuis 1996a No direct comparison by size of residual disease and there is no multivariate analysis.

Brinkhuis 1996b 1 group of patients did not receive platinum chemotherapy except at progression. Survival data
per RD is reported for all patients collectively.

Bristow 1999 Included only 84 patients.

Cai 2007 Included 95 patients. We suspect that IDS cases were included.

Colozza 1997 Included only 39 patients.

Conte 1991 No survival data per residual disease.

Conte 1996 There is no optimal group. No survival data per residual disease.

Crawford 2005 18% of the cases were stage IC and II.

Creasman 1990 All cases were sub-optimal, defined as RD greater than 1 cm, no analysis by RD.

de Oliviera 1990 1 arm did not receive platinum-based chemotherapy.

Del Campo 1994 Included only 91 patients.

di Re 1996 14 patients had borderline tumours. Also included stage II cases. Before 1979, patients received
non-platinum chemotherapy.

Gao 2001 Only 31 cases.

Geisler 2004 24 patients were Stage I and II.

Gershenson 1989 Included only 50 patients.

Gershenson 1992 All patients were optimal, defined as RD less than 2 cm. No further analysis of survival by RD.

Gershenson 1995 Included only 51 patients.

Grem 1991 Included only 43 patients.

Hainsworth 1990 Included only 25 patients.

Hakes 1992 Included only 78 patients.

Hamid 2002 Only included 62 patients.

Hardy 1991 Included only 30 Stage IV patients.

Hoskins 1992 All patients are optimal i.e. less than 1 cm. Survival data is per preoperative disease volume rather
than RD.

Hoskins 1996 Included only 29 patients.
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Study Reason for exclusion

Hoskins 1997 No survival by residual disease.

Itamochi 2002 Optimal surgery i.e. size of RD is not properly defined.

Kaern 2005 Included only 31 stage III patients with no control group having RD more than 1 cm.

Kirmani 1994 Included only 29 patients.

Kristensen 1995 Included only 27 patients.

Le 1997 Data for stage IIIC and IV subgroup was not reported and authors no longer had access to this data.

Lorusso 1998 Included only 34 patients.

Malik 1998 Included only 21 patients.

Marchetti 1993 Included only 70 patients.

Ngan 1989 Contained 65 patients only and 15 patients were excluded, so only 50 patients.

Omura 1989 95% CIs and P values from Cox model in adjusted estimates are not reported. Can not use Parmar's
methods given the number of deaths and log rank p value as we need the unadjusted estimate.

Palmer 1992 Included only 70 patients.

Piver 1991 43 patients did not receive platinum-based chemotherapy. No multivariate analysis.

Redman 1986 Included 89 patients, 11 of whom initially did not receive platinum chemotherapy.

Rose 2004 Reported on outcome after ''secondary'' debulking surgery. However Winter et al., 2007 included
the results of GOG 152 by residual diease after primary cytoreductive surgery. This has been con-
firmed through personal communication with GOG statistician (Dr Mark Brady).

Sessa 1991 No multivariate analysis performed.

Shapiro 1998 Included only 26 patients.

Shinozuka 1999 Some patients received preoperative chemotherapy.

Skarlos 1996 Included patients with stage IIC.

Strauss 1996 Included 42 patients only.

Sun 2000 Patients who did not receive preoperative chemotherapy are only 76. Nature of chemotherapy re-
ceived not clear.

Sutton 1989 Included only 56 patients.

Takano 2006 Most patients were early stage disease which can not be separated from late staged cases.

Takano 2007 Included early stage disease (Stage IC and II) which can not be separated from late staged cases.

Tay 1996 Included 62 patients only. Did not include survival data per optimal versus suboptimal.

Taylor 1994 Included only 64 patients.
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Study Reason for exclusion

Tingulstad 2003 6 patients did not receive chemotherapy and 6 patients received non-platinum chemotherapy.

Todo 2003 Included patients who had NEC/IDS.

Uyar 2005 18 patients were stage I and II. No survival data per RD.

Vallejos 1997 Included only 30 patients.

Van Der Burg 1996 Reported results per residual disease after NAC/IDS.

Vergote 2010 In the primary debulking arm, 57 patients (17%) received neoadjuvant chemotherapy and under-
went interval debulking surgery. Complication in the primary debulking arm included 24 patients
who had side effects or complications typical of chemotherapy e.g. taxol allergy, neutropenic sep-
sis, neuropathy (supplementary appendix, page 38).

Wadler 1996 Survival reported per residual disease in all patients including 118 who received non-platinum
chemotherapy.

Warwick 1995 31 patients were stage II. No survival data per RD.

Willemse 1992 Included only 76 patients.

Wils 1990 Included only 88 patients.

Wimberger 2007 Multivariate analyses did not include residual disease and the study also included women with
stage IIB and IIC disease. we attempted to contact the authors for further information but at time of
submission of the review there had been no correspondence.

Yamamoto 2007 Included 67 ''selected'' patients with rare histological subtype.

Zang 1999 Included only 71 patients and 31 of them received neoadjuvant chemotherapy.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Residual disease (RD) < 1 cm versus microscopic disease

Outcome or subgroup

title

No. of studies No. of partici-

pants

Statistical method Effect size

1 Overall survival 6   Hazard Ratio (Random, 95% CI) 2.20 [1.90, 2.54]

1.1 Advanced stage (III/
IV)

1   Hazard Ratio (Random, 95% CI) 2.20 [1.05, 4.64]

1.2 Stage III 1   Hazard Ratio (Random, 95% CI) 2.12 [1.77, 2.53]

1.3 Stage IIIC 3   Hazard Ratio (Random, 95% CI) 2.66 [1.78, 3.99]

1.4 Stage IV 1   Hazard Ratio (Random, 95% CI) 1.93 [1.16, 3.22]
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Outcome or subgroup

title

No. of studies No. of partici-

pants

Statistical method Effect size

2 Progression-free sur-
vival

2   Hazard Ratio (Random, 95% CI) 1.96 [1.72, 2.23]

2.1 Stage III 1   Hazard Ratio (Random, 95% CI) 1.95 [1.70, 2.24]

2.2 Stage IV 1   Hazard Ratio (Random, 95% CI) 1.99 [1.25, 3.19]

 
 

Analysis 1.1.   Comparison 1 Residual disease (RD) < 1 cm versus microscopic disease, Outcome 1 Overall survival.

Study or subgroup Optimal

group

Microscopic

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

1.1.1 Advanced stage (III/IV)  

Salani 2007 0 0 0.8 (0.38) 3.87% 2.2[1.05,4.64]

Subtotal (95% CI)       3.87% 2.2[1.05,4.64]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.08(P=0.04)  

   

1.1.2 Stage III  

Winter 2007 0 0 0.8 (0.09) 69.05% 2.12[1.77,2.53]

Subtotal (95% CI)       69.05% 2.12[1.77,2.53]

Heterogeneity: Not applicable  

Test for overall effect: Z=8.33(P<0.0001)  

   

1.1.3 Stage IIIC  

Aletti 2006 0 0 1.4 (0.29) 6.65% 3.9[2.21,6.88]

Chi 2006 0 0 0.7 (0.26) 8.27% 2.08[1.25,3.45]

Eisenkop 2003 0 0 0.8 (0.38) 3.87% 2.32[1.1,4.88]

Subtotal (95% CI)       18.8% 2.66[1.78,3.99]

Heterogeneity: Tau2=0.04; Chi2=2.78, df=2(P=0.25); I2=27.97%  

Test for overall effect: Z=4.74(P<0.0001)  

   

1.1.4 Stage IV  

Winter 2008 0 0 0.7 (0.26) 8.27% 1.93[1.16,3.22]

Subtotal (95% CI)       8.27% 1.93[1.16,3.22]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.54(P=0.01)  

   

Total (95% CI)       100% 2.2[1.9,2.54]

Heterogeneity: Tau2=0; Chi2=4.38, df=5(P=0.5); I2=0%  

Test for overall effect: Z=10.52(P<0.0001)  

Test for subgroup differences: Chi2=1.25, df=1 (P=0.74), I2=0%  

Favours <1cm group 100.1 50.2 20.5 1 Favours 0cm group
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Analysis 1.2.   Comparison 1 Residual disease (RD) < 1 cm versus

microscopic disease, Outcome 2 Progression-free survival.

Study or subgroup Optimal

group

Microscopic

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

1.2.1 Stage III  

Winter 2007 0 0 0.7 (0.07) 92.16% 1.95[1.7,2.24]

Subtotal (95% CI)       92.16% 1.95[1.7,2.24]

Heterogeneity: Not applicable  

Test for overall effect: Z=9.57(P<0.0001)  

   

1.2.2 Stage IV  

Winter 2008 0 0 0.7 (0.24) 7.84% 1.99[1.25,3.19]

Subtotal (95% CI)       7.84% 1.99[1.25,3.19]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.88(P=0)  

   

Total (95% CI)       100% 1.96[1.72,2.23]

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.94); I2=0%  

Test for overall effect: Z=9.99(P<0.0001)  

Test for subgroup differences: Chi2=0.01, df=1 (P=0.94), I2=0%  

Favours <1cm group 50.2 20.5 1 Favours 0cm group

 
 

Comparison 2.   Residual disease (RD) 1 - 2 cm versus microscopic disease (stage IIIC)

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

pants

Statistical method Effect size

1 Overall survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

 
 

Analysis 2.1.   Comparison 2 Residual disease (RD) 1 - 2 cm versus

microscopic disease (stage IIIC), Outcome 1 Overall survival.

Study or subgroup 1-2cm

group

Microscopic

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Aletti 2006 0 0 1.8 (0.35) 0% 6.23[3.14,12.38]

Favours 1-2cm group 200.05 50.2 1 Favours 0cm group

 
 

Comparison 3.   Residual disease (RD) > 1 cm versus microscopic disease

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

pants

Statistical method Effect size

1 Overall survival 4   Hazard Ratio (Random, 95% CI) 3.16 [2.26, 4.41]

1.1 Advanced stage (III/IV) 1   Hazard Ratio (Random, 95% CI) 5.87 [2.68, 12.86]
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Outcome or subgroup title No. of studies No. of partici-

pants

Statistical method Effect size

1.2 Stage III 1   Hazard Ratio (Random, 95% CI) 2.46 [2.06, 2.93]

1.3 Stage IIIC 2   Hazard Ratio (Random, 95% CI) 3.36 [2.33, 4.84]

2 Progression-free survival
(stage III)

1   Hazard Ratio (Random, 95% CI) Subtotals only

 
 

Analysis 3.1.   Comparison 3 Residual disease (RD) > 1 cm versus microscopic disease, Outcome 1 Overall survival.

Study or subgroup Sub-opti-

mal group

Microscopic

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

3.1.1 Advanced stage (III/IV)  

Salani 2007 0 0 1.8 (0.4) 13.14% 5.87[2.68,12.86]

Subtotal (95% CI)       13.14% 5.87[2.68,12.86]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.43(P<0.0001)  

   

3.1.2 Stage III  

Winter 2007 0 0 0.9 (0.09) 42.4% 2.46[2.06,2.93]

Subtotal (95% CI)       42.4% 2.46[2.06,2.93]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=10(P<0.0001)  

   

3.1.3 Stage IIIC  

Chi 2006 0 0 1.3 (0.25) 23.58% 3.71[2.27,6.05]

Eisenkop 2003 0 0 1.1 (0.28) 20.88% 2.97[1.72,5.15]

Subtotal (95% CI)       44.46% 3.36[2.33,4.84]

Heterogeneity: Tau2=0; Chi2=0.34, df=1(P=0.56); I2=0%  

Test for overall effect: Z=6.5(P<0.0001)  

   

Total (95% CI)       100% 3.16[2.26,4.41]

Heterogeneity: Tau2=0.06; Chi2=6.57, df=3(P=0.09); I2=54.33%  

Test for overall effect: Z=6.77(P<0.0001)  

Test for subgroup differences: Chi2=6.22, df=1 (P=0.04), I2=67.87%  

Favours >1cm group 200.05 50.2 1 Favours 0cm group

 
 

Analysis 3.2.   Comparison 3 Residual disease (RD) > 1 cm versus

microscopic disease, Outcome 2 Progression-free survival (stage III).

Study or subgroup Sub-opti-

mal group

Microscopic

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Winter 2007 0 0 0.9 (0.07) 0% 2.36[2.06,2.71]

Favours >1cm group 50.2 20.5 1 Favours 0cm group
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Comparison 4.   Residual disease (RD) > 2cm versus microscopic disease (stage IIIC)

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

pants

Statistical method Effect size

1 Overall survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

 
 

Analysis 4.1.   Comparison 4 Residual disease (RD) > 2cm versus

microscopic disease (stage IIIC), Outcome 1 Overall survival.

Study or subgroup Sub-opti-

mal group

Microscopic

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Aletti 2006 0 0 2.6 (0.32) 0% 12.94[6.91,24.22]

Favours >2cm group 500.02 100.1 1 Favours 0cm group

 
 

Comparison 5.   Residual disease (RD) 1 - 5 cm versus microscopic disease (stage IV disease)

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

pants

Statistical method Effect size

1 Overall survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

2 Progression-free survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

 
 

Analysis 5.1.   Comparison 5 Residual disease (RD) 1 - 5 cm versus

microscopic disease (stage IV disease), Outcome 1 Overall survival.

Study or subgroup Sub-opti-

mal group

Microscopic

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Winter 2008 0 0 0.6 (0.24) 0% 1.82[1.14,2.92]

Favours 1-5cm group 50.2 20.5 1 Favours 0cm group

 
 

Analysis 5.2.   Comparison 5 Residual disease (RD) 1 - 5 cm versus

microscopic disease (stage IV disease), Outcome 2 Progression-free survival.

Study or subgroup Sub-opti-

mal group

Microscopic

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Winter 2008 0 0 0.8 (0.23) 0% 2.16[1.38,3.39]

Favours 1-5cm group 50.2 20.5 1 Favours 0cm group
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Comparison 6.   Residual disease (RD) > 5 cm versus microscopic disease (stage IV disease)

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

pants

Statistical method Effect size

1 Overall survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

2 Progression-free survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

 
 

Analysis 6.1.   Comparison 6 Residual disease (RD) > 5 cm versus

microscopic disease (stage IV disease), Outcome 1 Overall survival.

Study or subgroup Sub-opti-

mal group

Microscopic

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Winter 2008 0 0 1 (0.25) 0% 2.72[1.67,4.44]

Favours >5cm group 50.2 20.5 1 Favours 0cm group

 
 

Analysis 6.2.   Comparison 6 Residual disease (RD) > 5 cm versus microscopic

disease (stage IV disease), Outcome 2 Progression-free survival.

Study or subgroup Sub-opti-

mal group

Microscopic

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Winter 2008 0 0 0.4 (0.13) 0% 1.49[1.16,1.92]

Favours >5cm group 50.2 20.5 1 Favours 0cm group

 
 

Comparison 7.   Residual disease (RD) > 1 cm versus RD < 1 cm

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

pants

Statistical method Effect size

1 Overall survival 2   Hazard Ratio (Random, 95% CI) 1.36 [1.10, 1.68]

1.1 Advanced stage (III/IV) 1   Hazard Ratio (Random, 95% CI) 1.67 [1.02, 2.72]

1.2 Stage IV 1   Hazard Ratio (Random, 95% CI) 1.30 [1.03, 1.64]

2 Progression-free survival
(stage IV)

1   Hazard Ratio (Random, 95% CI) Subtotals only
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Analysis 7.1.   Comparison 7 Residual disease (RD) > 1 cm versus RD < 1 cm, Outcome 1 Overall survival.

Study or subgroup Sub-opti-

mal group

Optimal

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

7.1.1 Advanced stage (III/IV)  

Chan 2003 0 0 0.5 (0.25) 18.73% 1.67[1.02,2.72]

Subtotal (95% CI)       18.73% 1.67[1.02,2.72]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.04(P=0.04)  

   

7.1.2 Stage IV  

Winter 2008 0 0 0.3 (0.12) 81.27% 1.3[1.03,1.64]

Subtotal (95% CI)       81.27% 1.3[1.03,1.64]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.17(P=0.03)  

   

Total (95% CI)       100% 1.36[1.1,1.68]

Heterogeneity: Tau2=0; Chi2=0.81, df=1(P=0.37); I2=0%  

Test for overall effect: Z=2.84(P=0)  

Test for subgroup differences: Chi2=0.81, df=1 (P=0.37), I2=0%  

Favours >1cm group 50.2 20.5 1 Favours <1cm group

 
 

Analysis 7.2.   Comparison 7 Residual disease (RD) > 1 cm versus

RD < 1 cm, Outcome 2 Progression-free survival (stage IV).

Study or subgroup Sub-opti-

mal group

Optimal

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Winter 2008 0 0 0.3 (0.12) 0% 1.3[1.03,1.64]

Favours >1cm group 50.2 20.5 1 Favours <1cm group

 
 

Comparison 8.   Residual disease (RD) 1 - 2 cm versus RD < 1 cm

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

pants

Statistical method Effect size

1 Overall survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

 
 

Analysis 8.1.   Comparison 8 Residual disease (RD) 1 - 2 cm versus RD < 1 cm, Outcome 1 Overall survival.

Study or subgroup Sub-opti-

mal group

Optimal

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Chi 2001 0 0 0.5 (0.218) 0% 1.7[1.11,2.6]

Favours 1-2cm group 50.2 20.5 1 Favours <1cm group
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Comparison 9.   Residual disease (RD) > 2cm versus RD < 1 cm

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

pants

Statistical method Effect size

1 Overall survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

 
 

Analysis 9.1.   Comparison 9 Residual disease (RD) > 2cm versus RD < 1 cm, Outcome 1 Overall survival.

Study or subgroup Sub-opti-

mal group

Optimal

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Chi 2001 0 0 0.7 (0.196) 0% 2[1.36,2.94]

Favours >2cm group 50.2 20.5 1 Favours <1cm group

 
 

Comparison 10.   Residual disease (RD) > 2 cm versus RD < 2 cm (stage IV disease)

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

pants

Statistical method Effect size

1 Overall survival 2   Hazard Ratio (Random, 95% CI) 1.65 [0.82, 3.31]

2 Progression-free survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

 
 

Analysis 10.1.   Comparison 10 Residual disease (RD) > 2 cm

versus RD < 2 cm (stage IV disease), Outcome 1 Overall survival.

Study or subgroup Sub-opti-

mal group

Optimal

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Akahira 2001 0 0 0.9 (0.18) 48.21% 2.39[1.68,3.4]

Winter 2008 0 0 0.2 (0.12) 51.79% 1.17[0.93,1.48]

   

Total (95% CI)       100% 1.65[0.82,3.31]

Heterogeneity: Tau2=0.23; Chi2=10.77, df=1(P=0); I2=90.72%  

Test for overall effect: Z=1.42(P=0.16)  

Favours >2cm group 50.2 20.5 1 Favours <2cm group

 
 

Analysis 10.2.   Comparison 10 Residual disease (RD) > 2 cm versus

RD < 2 cm (stage IV disease), Outcome 2 Progression-free survival.

Study or subgroup Sub-opti-

mal group

Optimal

group

log[Hazard

Ratio]

Hazard Ratio Weight Hazard Ratio

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

Winter 2008 0 0 0.2 (0.12) 0% 1.27[1,1.61]

Favours >2cm group 20.5 1.50.7 1 Favours <2cm group
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A D D I T I O N A L   T A B L E S
 

 Study No. Stage RD used as
optimal

Optimal

No. (%)

Suboptimal

No. (%)

    IIII No.(%) IV No. (%)      

Akahira 2001 225 0 225 <2 cm 70 (31.1) 155 (68.9)

Aletti 2006 194 194 0 <1 cm Microscopic:

 46 (23.7)

<1cm: 22 (43.8)

Total: 68 (67.5)

63 (32.4)

Chan 2003 104 94 (80.8) 20 (19.2) <1 cm 71 (68.3) 33 (31.7)

Chi 2001 282 216 (77) 66 (23) <1 cm 71 *(25.3) 210 (74.7)

Chi 2006 465 465 0 <1 cm Microscopic:

67 (14.4)

<1cm: 169 (36.4)

Total:  236(50.8)

229 (49.2)

Eisenkop
2003

408 408 0 0 cm Microscopic:

351 (86)

< 1 cm: 41 (10)

Total: 392 (96)

16 (4)

McGuire
1995

458 305 (67) 153 (33) All sub-op-
timal

1-2 cm:

85 (18.6)

 

> 2cm:

373 (81.4)

Salani 2007 125 97 (78) 28 (22) 0 cm Microscopic:

39 (31.2)

< 1 cm: 63 (50.4)

Total: 102 (81.6)

23 (18.4)

Van Geene
1996

219 180 (82) 39 (18) <2 cm <2 cm: 92 (42) > 2cm:

127 (58)

Winter 2007 1895 1895 0 0 cm Microscopic:

437 (23.1)

>1 cm:

667 (35.2)

Table 1.   Summary of stage and residual disease in included studies 
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<1 cm: 791 (41.7)

Total: 1228 (64.8)

Winter 2008 360 0 360 0 cm Microscopic:

29 (8)

< 1 cm: 79 (22)

Total: 108 (30)

252 (70)

Table 1.   Summary of stage and residual disease in included studies  (Continued)

* of 281 patients as reported by the authors
 

 

A P P E N D I C E S

Appendix 1. MEDLINE search strategy

MEDLINE Ovid 1950 to July Week 3, 2010

1. exp Ovarian Neoplasms/ 

2. (ovar* adj5 cancer*).mp.  

3. (ovar* adj5 neoplas*).mp.  

4. (ovar* adj5 carcinom*).mp. 

5. (ovar* adj5 malignan*).mp.  

6. (ovar* adj5 tumor*).mp.  

7. (ovar* adj5 tumour*).mp.  

8. 1 or 2 or 3 or 4 or 5 or 6 or 7  

9. exp Surgical Procedures, Operative/

10.surg*.mp.

11."surgery".fs.

12.9 or 10 or 11

13.debulk*.mp.

14.cytoreduc*.mp.

15.13 or 14

16.8 and 12 and 15

17."randomized controlled trial".pt.

18."controlled clinical trial".pt.

19.random*.mp.

20.trial*.mp.

21.group*.mp.

22.exp Cohort Studies/

23.cohort*.mp.

24.series.mp.

25.17 or 18 or 19 or 20 or 21 or 22 or 23 or 24

26.16 and 25

27.Animals/

28.Humans/

29.27 not (27 and 28)

30.26 not 29

key: mp=title, original title, abstract, name of substance word, subject heading word, fs= floating subheading, pt=publication type
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Appendix 2. EMBASE search strategy

EMBASE Ovid 1980 to Week 30, 2010

1. exp Ovary Tumor/

2. (ovar* adj5 cancer*).mp.

3. (ovar* adj5 neoplas*).mp. [

4. (ovar* adj5 carcinom*).mp.

5. (ovar* adj5 malignan*).mp.

6. (ovar* adj5 tumor*).mp.]

7. (ovar* adj5 tumour*).mp.

8. 1 or 2 or 3 or 4 or 5 or 6 or 7

9. exp Surgery/

10.surg*.mp.

11.su.fs.

12.9 or 10 or 11

13.debulk*.mp.

14.cytoreduc*.mp.

15.13 or 14

16.8 and 12 and 15

17.exp Controlled Clinical Trial/

18.random*.mp.

19.trial*.mp.

20.group*.mp.

21.exp Cohort Analysis/

22.cohort*.mp.

23.series.mp.

24.17 or 18 or 19 or 20 or 21 or 22 or 23

25.16 and 24

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

Appendix 3. CENTRAL search strategy

CENTRAL Issue 3, 2010

1. MeSH descriptor Ovarian Neoplasms explode all trees

2. ovar* near/5 cancer*

3. ovar* near/5 neoplas*

4. ovar* near/5 carcinom*

5. ovar* near/5 malignan*

6. ovar* near/5 tumor*

7. ovar* near/5 tumour*

8. (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7)

9. MeSH descriptor Surgical Procedures, Operative explode all trees

10.surg*

11.Any MeSH descriptor with qualifier: SU

12.(#9 OR #10 OR #11)

13.debulk*

14.cytoreduc*

15.(#13 OR #14)

16.(#8 AND #12 AND #15)
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W H A T ' S   N E W

 

Date Event Description

21 September 2016 Amended Contact details updated.

 

H I S T O R Y

Protocol first published: Issue 1, 2009
Review first published: Issue 8, 2011

 

Date Event Description

11 February 2015 Amended Contact details updated.

27 March 2014 Amended Contact details updated.

 

C O N T R I B U T I O N S   O F   A U T H O R S

AE, MH and RN draMed the clinical sections of the review; BWR helped with data extraction and contributed to clinical sections of the review;
AB draMed the methodological sections of the review. All authors agreed the final version.

D E C L A R A T I O N S   O F   I N T E R E S T

None

S O U R C E S   O F   S U P P O R T

Internal sources

• No sources of support supplied

External sources

• Department of Health, UK.

NHS Cochrane Collaboration programme Grant Scheme CPG-506

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We added the following study constraint in the types of studies section, as it was apparent that selection bias would have considerably
distorted results.

In order to minimise selection bias, we included only studies that used statistical adjustment for baseline case mix using multivariable
analyses (for example, age, stage, grade).

We removed discussion of unadjusted results from the data synthesis, subgroup analysis and investigation of heterogeneity and sensitivity
analysis sections as we do not plan to use unadjusted results in future updates, due to the risk of selection bias.

We also only included data from randomised controlled trials (RCTs), prospective and retrospective cohort studies and unselected case
series of 100 or more patients that included concurrent comparison groups. We had initially stated that all studies meeting the inclusion
criteria which allocated 30 or more women would be included, but many small studies were of inadequate quality so we added this
constraint (> 100 in the study) to ensure higher quality evidence.

We did not find any relevant ongoing trials or active trial groups, so we did not make any contacts. The following sentence in the
'Unpublished and Grey literature' subsection in the 'searching other resources' part of the methods was removed:

"Searching other resources 
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"The main investigators of any relevant ongoing trials will be contacted for further information, as will any major co-operative trials groups
active in this area."

Adverse events, quality of life or other continuous outcomes were not reported in any of the studies so sections in the review which
discussed the handling of dichotomous and continuous data were removed, as they were unnecessary:

"Data extraction and management

• For dichotomous outcomes (e.g. adverse events), we will extract the number of patients in each group who experience the outcome
of interest and the number of patients assessed at endpoint, in order to estimate a risk ratio.

• For continuous outcomes (e.g. quality of life measures), we will extract the final value and standard deviation of the outcome of
interest and the number of patients assessed at endpoint in each treatment arm at the end of follow-up, in order to estimate the
mean difference between treatment arms and its standard error.

Measures of treatment effect

• For dichotomous outcomes (e.g. adverse events, or time-to-event data if it is not possible to use a hazard ratio), we will use the risk ratio.

• For continuous outcomes, we will use the mean difference between treatment arms if all trials measured the outcome on the same
scale, otherwise standardised mean differences will be used.

Data synthesis

• For any dichotomous outcomes, the risk ratio will be calculated for each study and these will then be pooled.  

• For continuous outcomes, the mean differences (or standardised mean differences) between the treatment arms at the end of follow-
up will be pooled."

We did not produce a funnel plot to assess the potential for small study effects since there were only six trials in the largest meta-analysis,
which assessed overall survival in women with residual disease < 1 cm compared to women with microscopic disease. The following
paragraph on reporting biases was removed:

"Assessment of reporting biases 

Funnel plots corresponding to meta-analysis of the primary outcome will be examined to assess the potential for small study effects. When
there is evidence of small-study effects, publication bias will be considered as only one of a number of possible explanations. If these plots
suggest that treatment effects may not be sampled from a symmetric distribution, as assumed by the random effects model, sensitivity
analyses will be performed using fixed effects models."

The review was restricted to studies that were at high risk of bias and we modified the inclusion criteria to include only studies that used
multivariate analyses (see above) so we did not carry out sensitivity analyses. We had specified the following in the protocol:

"Sensitivity analysis 

Sensitivity analyses will be performed (i) excluding studies at high risk of bias and (ii) using unadjusted results."
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