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AbstrAct

background

The presence of residual tumour after primary debulking surgery is the most im-

portant prognostic factor in patients with advanced ovarian cancer. In up to 60% 

of cases, residual tumour of more than one cm is left behind, stressing the neces-

sity of accurately selecting those patients who should be treated with primary de-

bulking surgery and those who should receive neoadjuvant chemotherapy instead. 

objectives

To determine if performing an open laparoscopy after the diagnostic work-up of pa-

tients suspected of advanced ovarian cancer is accurate in predicting the resectability 

of disease.

 

search methods

We searched MEDLINE, EMBASE, The Cochrane Central Register of Controlled Trials 

(CENTRAL), the Cochrane Register of Diagnostic Test Accuracy Studies, MEDION and 

ISIWeb of Science to February 2013. Furthermore, we checked references of identified 

primary studies and review articles.

selection criteria

We included studies that evaluated the diagnostic accuracy of laparoscopy to determine 

the resectability of disease in patients who are suspected of advanced ovarian cancer 

and planned to receive primary debulking surgery.

Data collection and analysis

Two review authors assessed the quality of included studies using QUADAS-2 and ex-

tracted data on study and patients’ characteristics, index test, target condition and 

reference standard. Data for two-by-two tables were extracted and summarised 

graphically. Sensitivity and specificity and negative predictive values were calculated. 

main results

We included seven studies reporting on six cohorts. Between 27% to 64% of included 

patients per study were positive on laparoscopy (too extensive disease to warrant lap-

arotomy) and between 36% to 73% were negative (disease suitable for debulking lap-

arotomy). Only two studies avoided partial verification bias and provided data to cal-

culate sensitivity and specificity, which did not justify meta-analysis. These two studies 

had a sensitivity of 0.70 (95% confidence interval (CI) 0.57 to 0.82) and 0.71 (95% CI 

0.44 to 0.90); however, the specificity of both studies was 1.00 (95%CI 0.90 to 1.00). 

In these two studies there were no false positives, i.e. no patients for whom laparoscopy 

indicated that major surgery would not be successful and should be avoided, whereas, 

in reality the patient could be successfully operated upon. Negative predictive values 
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(NPV), for those patients who were diagnosed with having not too extensive disease 

correctly identified were 0.75 (95% CI 0.55 to 0.86) and 0.96 (95% CI 0.56 to 0.99) due 

to a different prevalence. Although the studies did report sufficient data to calculate 

NPVs, we judged these estimates too heterogeneous to meta-analyse. Three studies 

described the development or validation of a prediction model with a clear cut-off for 

test positivity. Sensitivity and specificity of these prediction models were 0.30 to 0.70 

and 0.89 to 1.00, respectively. However, one of these studies suffered from partial 

verification bias.

Authors’ conclusions

Laparoscopy is a promising test, but the low number of studies and the differences 

between the included studies do not allow firm conclusions to be drawn from these 

data. Due to a difference in prevalence, there is a wide range in negative predictive val-

ues between studies. Two studies verified all patients. These imply a high specificity of 

laparoscopy in diagnosing resectability and have a good sensitivity. Both studies show 

that the use of criteria for unresectable disease will result in no patients inappropriately 

unexplored. However, there will still be patients undergoing unsuccessful primary lap-

arotomy. Using a prediction model does not increase the sensitivity and will result in 

more unnecessarily explored patients, due to a lower specificity.
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introDuction

Epithelial ovarian cancer is one of the leading causes of death in gynaecological malignan-

cies and the seventh most common cancer in the world among women. [1] Women are 

commonly diagnosed with the disease at an advanced stage, when the tumour has spread 

through the abdominal cavity or into the liver or the pleural fluid.[2] Although the five-

year overall survival in the early stages is high, the five-year overall survival in an advanced 

stage is around 30%. Despite an initial response rate of 80%, recurrence occurs in 70% of 

women, and the median survival for women with advanced disease is two to four years.[3]

Standard treatment of patients with advanced ovarian cancer is a combination of de-

bulking surgery and chemotherapy consisting of carboplatin and paclitaxel. The aim of 

debulking surgery is to leave no visible macroscopic tumour. If this cannot be achieved, 

the diameter of separate residual tumour metastases should be as small as possible, ideally 

less than 1 cm in diameter, as survival is related to the size of the residual tumour.[4-7] 

Debulking surgery leaving the largest residual tumour metastasis greater than 1 cm in 

diameter is regarded as sub-optimal. An alternative strategy to primary surgery followed 

by chemotherapy is treatment with chemotherapy first, followed by surgery after three 

cycles of chemotherapy, followed by a further three cycles after interval surgery, so called 

neoadjuvant chemotherapy. Neoadjuvant chemotherapy is given in patients with co-mor-

bidities or, if primary surgery is likely to leave a large residual tumour.[8;9] Also, if the 

first surgery was not a maximal attempt by an experienced gynaecological oncologist, an 

interval debulking may improve survival. These patients could be operated on again after 

three courses of chemotherapy, followed by another three courses of chemotherapy.[10] 

In these cases, primary debulking surgery may lead to surgical morbidity without any gain 

in survival.[11] Ideally, primary surgery leaving residual tumour deposits of more than 1 

cm should be voided and women with disease which is not debulkable initially, should be 

treated with neoadjuvant chemotherapy.

clinical pathway

Standard diagnostic work-up of women with suspected advanced ovarian cancer con-

sists of clinical judgment based on performance status and physical examination, ultra-

sonography, serum cancer antigen 125 (CA 125) measurement and computed tomo-

graphy (CT) or magnetic resonance imaging (MRI) scan evaluation.[12] When women 

are thought to have operable disease, primary surgery can be attempted. However, the 

ability of the standard diagnostic work-up to predict accurately who might benefit from 

primary surgery is low, resulting in 25% to 62% of primary surgery with residual tumour 

depositions of more than 1 cm in diameter.[11;13] This suggests that current diagnostic 

work-up is not sufficiently accurate and should be improved. Staging laparotomy is the 

most accurate way to determine if the amount of tumour in the abdomen is too extensive 

to achieve complete surgery results. Yet, a laparotomy is a very invasive intervention for 

diagnostic purposes. Diagnostic laparoscopy is a less invasive surgical option for determ-

ining operability. In some institutes, laparoscopy is a standard procedure in the diagnostic 
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work-up, whilst in other institutes a laparoscopy is only performed when there is doubt 

about the resectability of tumour metastases. This surgical diagnostic procedure, under 

general anesthesia, is an extra intervention with both risk of complications and increased 

costs. The overall risk of complications of a diagnostic laparoscopy is between 1% and 5% 

depending on the type of surgery and patient population.[14]

role of index test

So far, solid evidence is lacking that laparoscopy can reliably predict the outcome of debulk-

ing surgery. However, it is already the standard of care in many centres. If we are able to 

identify, prior to surgery, those women with ovarian cancer who have metastatic disease 

that is likely to be too extensive to be resected at debulking surgery, unnecessary surgery 

could be prevented. During laparoscopy the entire abdominal cavity is examined systemat-

ically, inspecting the ovaries, fallopian tubes, uterus, pelvic peritoneum, omentum, serosa 

and mesentery of the large and small bowel, spleen, liver surface, paracolic gutters and 

diaphragm. Those women who are diagnosed with too extensive disease to be removed 

during laparotomy will be treated with neoadjuvant chemotherapy (Figure 1). This would 

improve the rate of successfully operated women, limiting unnecessary morbidity and costs.

figure 1. Laparoscopy is used as a triage test. If laparoscopy is positive indicating that the target condition 
is present (i.e. a direct debulking operation would be unsuccessful: residual cancer > 1 cm is left behind). 
For these patients a primary debulking could be avoided and they will be treated with neoadjuvant chemo-
therapy. The existing pathway would be that every patient will receive an explorative laparotomy where in 
this flow diagram the laparoscopy is placed.

Women suspected of 
advanced ovarian cancer

Primary debulking surgery 
feasible

Laparoscopy

Debulking surgery not 
feasible

Debulking surgery 
feasible

Conventional staging

Primary debulking Neoadjuvante 
chemotherapy
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objective

In this review we aim to determine if an open laparoscopy, after the conventional dia-

gnostic work-up of women suspected of advanced ovarian cancer, accurately predicts 

extensiveness and therefore, resectability of disease.

methoDs

criteria for considering studies for this review 

Types of studies

We included studies that evaluated laparoscopy as a diagnostic added test to determine 

resectability of disease in women with suspected advanced ovarian cancer who were 

planned for primary debulking surgery after conventional staging. In these studies the 

extensiveness of disease diagnosed with a laparoscopy was compared with the dia-

gnosis at laparotomy. Because of the bias which can be introduced by case-control stud-

ies, these were excluded from the review. We expected that there would be studies in 

which not all participants had undergone reference standard (i.e. laparotomy) when the 

index test was positive (i.e. unsuitable for debulking surgery as likely to lead to sub-op-

timal result). Therefore, we also included studies in which only the participants who had 

a negative result of the index test (meaning that the tumour was not too extensively 

spread to be operated upon) underwent the reference standard.

Participants

Participants included women suspected of having advanced stage ovarian carcinoma 

(FIGO stage IIB, IIC, IIIA to C, IV), who were scheduled for primary debulking surgery 

and did not have contraindications for laparoscopy or laparotomy.

Index tests

The test under evaluation was an additional open diagnostic laparoscopy that was per-

formed when a patient was planned for primary debulking surgery after conventional 

diagnostic work-up. Conventional diagnostic work-up consisted of physical and ultra-

sound examination, serum CA 125 measurement and/or CT or MRI scan. A positive in-

dex test result means that the tumour was too extensively spread to be operated upon; 

a negative index test result means that the tumour, according to laparoscopy, was not 

too extensively spread to be resected (Figure 2).

Target conditions

The target condition was ovarian cancer deposits that could not be resected at laparo-

tomy to at least less than 1 cm in diameter and therefore makes patients not suitable 

for primary debulking surgery. Examples of ovarian cancer deposits that cannot be 

resected include extensive peritoneal and mesenteric carcinomatoses (> 100 spots) or 

extensive metastases in the upper abdomen, such as bulky disease on the diaphragm 
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or liver surfaces. The definition of ovarian cancer deposits that could not be resected 

at laparotomy was extracted from each study.

Reference standards

Laparotomy was the reference standard. When performing a laparotomy one is able 

to explore the entire abdominal cavity and to locate all tumour deposits. The goal at 

laparotomy is to remove all macroscopic tumour, therefore giving a true impression of 

the resectability of ovarian cancer deposits in the abdominal cavity.

search methods for identification of studies

Electronic searches

For identifying any eligible studies, searches were run in the following electronic da-

tabases: the Cochrane Central Register of Controlled Trials (CENTRAL); the Cochrane 

Register of Diagnostic Test Accuracy Studies; MEDLINE (OvidSP), EMBASE (OvidSP), ME-

DION and Science Citation Index and Conference Proceedings Citation Index (ISI Web of 

Science), to February 2013. The search strategies can be found in Appendix 1; Appendix 

2; Appendix 3; No language restrictions were made.

Searching other resources

Manually searching the references of articles retrieved from the computerised databases 

and searching relevant review articles did not identify additional references.

Data collection and analysis

We followed the guidelines provided in the Cochrane Handbook for Systematic Reviews 

of Diagnostic Test Accuracy (DTA Handbook 2010).

figure 2. Two by two table of index test results by reference standard outcomes. TP= True Positive, TN= True 
Negative, FP= False Positive, FN= False Negative

index test positive 
(At laparotomy tumour too 
extensively spread to be operated 
upon)

index test negative 
(At laparotomy tumour not too 
extensively spread to resect)

reference test positive 
(At laparotomy tumour too 
extensively spread to be 
operated upon)

tP: patients who had residual 
disease after PDS who were 
correctly identified as having too 
extensive disease to resect

fn: patients with seemingly not too 
extensive disease by laparoscopy, 
but who turned out to have too 
extensive disease to resect

reference test negative 
(At laparotomy tumour not 
too extensively spread to 
resect)

fP: patients who were identified by 
laparoscopy to have too extensive 
disease but had no macroscopic or 
less than one centimeter of residual 
tumour deposits

tn: patients with not too extensive 
disease by laparoscopy and who 
indeed had no macroscopic 
residuals after debulking
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selection of studies

Two review authors (MR and MB) independently reviewed all citations identified by the 

search strategy described above, first by title and abstract and when necessary by review 

of the full text of the study report, to determine eligibility. To be eligible, each publication 

was assessed to determine if participants met the inclusion and exclusion criteria detailed 

above. Abstracts were included if sufficient information was provided to apply the selec-

tion criteria and if they included data for analysis.

Data extraction and management

A data extraction form was developed and piloted using a subset of the identified stud-

ies. Two authors (MR and MB) independently completed a data extraction form on all 

included studies. Any discrepancies were resolved by discussion. The following data were 

retrieved. 

• General information: title, journal, year, publication status, and study design (prospec-

tive versus retrospective).

• Sample size: number of participants meeting the criteria and total number of partici-

pants included in analyses.

• Baseline characteristics: age, disease stage as defined by the guidelines of FIGO.

• Inclusion and exclusion criteria.

• The index test: technique of laparoscopy and cut-off for test positivity.

• Reference standard test: reference standard used; if not all patients received reference 

standard, how many and what proportion of the total did not; definition of complete, 

optimal and suboptimal result at laparotomy.

• Whether or not the laparoscopy or laparotomy was performed by a gynaecological-

oncologist or general gynaecologist.

• Number of true positives (TP): patients who had residual tumour after primary debulking 

surgery (PDS) who were correctly identified as having too extensive disease to resect.

• Number of true negatives (TN): patients with not too extensive disease by laparoscopy 

and who indeed had no macroscopic residuals after debulking.

• Number of false positives (FP): patients who were identified by laparoscopy to have 

too extensive disease but had no macroscopic or less than one cm of residual tumour 

deposits.

• Number of false negatives (FN): patients with seemingly not too extensive disease by 

laparoscopy, but who turned out to have too extensive disease to resect.

• Number of missing, uninterpretable or doubtful results. Number of complete, optimal 

and suboptimal resections.

• Side effects or complications due to the laparoscopy.

Assessment of methodological quality

Methodological quality of the eligible studies was assessed using QUADAS-2 (Quality 

Assessment of Diagnostic Accuracy Studies), an evidence-based tool for the assessment 
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of quality in systematic reviews of diagnostic accuracy studies.[15;16] The tool is based 

on items that cover a wide range of methodological issues in diagnostic test studies.

QUADAS-2 comprises four domains: patient selection, index test, reference standard, 

and flow and timing. Each domain is assessed in terms of risk of bias, and the first three 

domains are also assessed are included to help judge risk of bias. The QUADAS-2 tool 

is applied in four phases: summarise the review question, tailor the tool and produce 

review-specific guidance, construct a flow diagram for the primary study, and judge bias 

and applicability.

The tool was independently piloted on two primary studies and no refinements were 

needed. After testing, the tool was used to rate all included studies. Quality assessment 

of studies was independently performed by review authors MR and MB. Any disagree-

ment was resolved by consensus.

statistical analysis and data synthesis

Data from each study is summarized in two by two tables of TP, FP, TN, FN and used to 

calculate sensitivity and specificity for each study. Studies providing insufficient data to 

construct two by two tables were used to present data on negative predicting values 

(NPV). NPV is defined as the number of patients with no residual disease who were 

correctly defined (TN) divided by the total number of patients who were thought to 

have no residual disease after debulking surgery (TN + FN) (Figure 2). Individual study 

results are presented graphically by plotting the estimates of sensitivity and specificity 

if possible and negative predictive values (and their 95% confidence intervals). All plots 

were done using RevMan 5.2 and Excel. Analyses were done in Excel and SAS statistical 

software (SAS Institute Inc, Cary, NC, USA).

investigations of heterogeneity

The main sources of heterogeneity in diagnostic accuracy we expected to encounter 

were likely to be related to differences in the disease stage of patients included in the 

study or to the person performing the laparoscopy or laparotomy, or differences in con-

ventional staging. However, sources of heterogeneity for sensitivity or specificity were 

not investigated because we retrieved only seven studies reporting on six cohorts. For 

example, in only three studies was the performer of the laparoscopy mentioned. We 

did perform investigation for heterogeneity among estimates of NPV and among es-

timates of test positivity. Hereto, we used Cochran’s Q-test and used the I2 to estimate 

the amount of heterogeneity.[17] We decided not to pool data if there turned out to 

be significant heterogeneity, based on the results of Cochrane’sQ-test (P value < 0.05 

was considered to be statistically significant). The Q-statistic was based on the weight 

(1/variance) and the logit of the negative predictive value of each study, estimate in a 

univariate model (only test negatives counted), because for most of these studies there 

were not enough data to do this in a bivariate model.
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sensitivity analyses

The most important form of bias that we expected to encounter was (both partial and 

differential) verification bias. However, sensitivity analyses could not be performed be-

cause too few studies were retrieved. 

Assessment of reporting bias

Tests to detect publication bias are currently used for systematic reviews of clinical trials. 

However, similar tests have not been designed for reviews of diagnostic studies and in the 

absence of appropriate methodology, publication bias was not explored in our review.

results

results of the search

We identified 1972 citations from the electronic searches in MEDLINE, 2693 citations 

from EMBASE, and 60 from the Cochrane Central Register of Controlled Trials (CENT-

RAL). Searching MEDION, the Science Citation Index and Conference Proceedings Cita-

tion Index did not lead to any additional citations. The references of relevant reviews 

and primary diagnostic studies were checked. After initial evaluation, 16 full papers 

were retrieved, seven of which were finally considered eligible for the review. There 

were no disagreements between the review authors on studies eligible for the review. A 

summary of the search results, including the main reason for excluding papers is presen-

ted in Figure 3. Main reasons for exclusion were if studies did not report on diagnosis of 

unresectable disease or if they were not diagnostic studies (Characteristics of excluded 

studies). Furthermore, we retrieved one congress abstract for which the full article was 

available and was used in this review. No case-control studies were identified by our 

search. Two studies reported on validation of an earlier developed prediction model. 

Because this model was based on diagnostic laparoscopic criteria only, it was evaluated 

as a diagnostic test. Details of all included studies on the design, setting, population, 

target condition and reference standard of each included study can be found in the 

Characteristics of included studies (Appendix 4).

methodological quality of included studies

The results of the quality assessment are presented in Figure 4 and Figure 5 for the 

seven included studies. No study was judged as low risk of bias and low concern regard-

ing applicability in all domains. Every study was judged on one domain to be at high or 

unclear risk of bias or having concerns regarding applicability. Except for two studies 

[18;19], in which a laparotomy was performed in all patients, all studies had a high risk 

of bias concerning flow and timing. However, these two studies have high concerns 

regarding applicability in the patient domain, because they included not solely patients 

before primary debulking, but also before interval debulking surgery and surgery for 

recurrence. Unfortunately it was not possible to analyze the primary debulking group 

of these two studies separately. The study by Vergote et al [20] was judged at high risk 
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Records screened on abstract 
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of bias and high concern of applicability on more then one domain. There were concerns 

about bias because not all the patients received the reference test, but also high concern 

about bias and applicability because there was not a clear description of test positivity 

or threshold used at laparoscopy. In the studies of Angioli et al.[21] and Brun et al.[22], 

the threshold for test positivity of the index test was based on a prediction rather than 

presence of predefined criteria, therefore, these two studies were judged as unclear in 

risk of bias for index test. Although in all studies the result of the reference standard was 

interpreted with the knowledge of the result of the index test, the risk of bias concern-

ing the reference standard was scored as low. Not only was an explorative laparotomy 

performed in all index test negative patients to judge the extensiveness of disease, but 

also all the women judged as operable underwent debulking surgery. Therefore a true 

conclusion about the resectability of the tumour deposits could be drawn at the end of 

the surgical intervention. Because a primary debulking surgery leaving no or less than one 

cm of residual tumour is associated with a better prognosis, it is likely that all women, who 

were thought at laparotomy to be operable, underwent an attempt at debulking surgery.

figure 3. Study flow diagram: Results of the search for studies evaluating the diagnostic accuracy of lapa-
roscopy to determine resectability of disease in patients who are suspected of advanced ovarian cancer and 
planned for primary debulking surgery after conventional staging
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figure 4. Risk of bias and applicability concerns graph: review authors’ judgements about each domain 
presented as percentages across included studies

figure 5. Risk of bias and applicability concerns summary: review authors’ judgements about each domain 
for each included study
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findings

We identified seven studies, describing six cohorts of patients, evaluating laparoscopy 

as a diagnostic test for extensiveness of disease in advanced ovarian cancer patients. 

Two studies described the validation of a prediction model based on laparoscopic dis-

ease criteria.[23;24] These two studies were included in the final analyses because they 

had a clear cut-off for test-positivity based only on criteria which were diagnosed using 

a diagnostic laparoscopy. The prediction model validation study of Brun et al.[23] used 

the same population as described in the study of 2009.[22]

In total, 364 women suspected of primary advanced ovarian cancer after conventional 

work-up (range 15 to 113), who had a diagnostic laparoscopy to evaluate the possibility 

of primary debulking surgery were included in the studies. Two studies also included 

women undergoing laparoscopy prior to interval debulking surgery or surgery for recur-

rent disease (41 and three patients respectively)[18;19], therefore, the total number of 

included patients in all studies was 408. In all studies 179 patients were at laparoscopy 

diagnosed with unresectable disease. In four studies the index test positive patients 

(those who were thought to have too extensive disease to achieve residual disease of 

less than one cm at surgery did not undergo a laparotomy), thus 113 patients were not 

verified. Only two studies performed a laparoscopy and laparotomy in all included pa-

tients. In these two studies all women who were diagnosed at laparoscopy with disease 

that was too extensive to be resected at debulking surgery were diagnosed as indeed 

having unresectable disease at laparotomy. These patients could have been treated with 

neoadjuvant chemotherapy straight away as shown in Figure 1. The specificity of lapa-

roscopy in both studies was therefore 1, meaning that all women in whom the tumour 

could be successfully resected, showed not too extensive spread of tumour at laparos-

copy. Sensitivity of laparoscopy in these two studies was 0.71 (95%confidence interval 

(CI) 0.44 to 0.90) and 0.70 (95% CI 0.57 to 0.82), which means that of all women with 

unresectable disease, 70% or 71% indeed showed too much spread of the tumour on 

laparoscopy. However, leaving 29% or 30% of women with unresectable disease at 

laparotomy because it was not diagnosed at laparoscopy. Fagotti 2005[18] did not even 

include all women in the analysis because in 13 cases laparoscopy could not diagnose 

the extensiveness of disease. The values given in the study of Fagotti 2005[18] were 

therefore based on only 80% of included cases, resulting in overestimation of sensitivity 

and specificity. Furthermore, 25% of included women in these two studies had laparos-

copy before interval debulking surgery or because of recurrent disease. 

In all studies, patients received a laparotomy when the laparoscopy had a negative 

test result (indicating resectable disease). However, the laparoscopy had a false negative 

test result in 4% to 30% of patients and these patients should not have received a lapa-

rotomy. Data for individual studies are presented in Figure 6. Negative predictive values 

(NPV) ranged from 69% to 96% (Figure 7), meaning that of all women in whom lapa-

roscopy seemed to show that disease that was limited enough to be operated upon, 

69% to 96% indeed had a successful operation afterwards, with no residual tumours 

larger than 1 cm. There was a large difference in the prevalence of negative test result 
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Figure 6 
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ranging form 36% to 73%, which will have influenced the NPVs. The studies showing 

a high percentage of test negative results of the laparoscopy had a higher NPV(Figure 

8). Because of considerable heterogeneity (Q = 30.32 (P value < 0.001); I2 = 84%), 

NPV’s were not pooled and the low number of studies hindered performing sensitivity 

analyses to correct for differences in reference standard threshold or partial verification.

figure 6. Absolute numbers of all patients, patients who received the reference standard, and false negative 
and true negative test results. Only Fagotti et al. (2004 and 2008) validated all index test results, the other 
studies only verified test negatives.

figure 7. Negative Predictive Values and their 95% CIs for each primary cohort
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The percentage of test-positives (those patients who were thought to have too exten-

sive disease to have successful surgery and could start with neoadjuvant chemotherapy) 

ranged between 27% and 64% and test-negatives ranged between 36% to 73% per 

study (Figure 9). 

Although all studies included women suspected of advanced ovarian cancer, based 

on standard diagnostics, i.e. clinical and/or radiological examination, only one study 

evaluated the additional value of laparoscopy after clinical/radiological diagnostics with 

only clinical/ radiological evaluation.[18] Adding laparoscopy to clinical/radiological 

evaluation resulted in more women considered to have resectable disease but who 

were found not to be operable at laparotomy than when only using clinical/radiological 

evaluation (NPV 89% versus 87%). Heterogeneity between the studies could be caused 

by a difference in the reason to perform a laparoscopy. Deffieux et al. [25] included only 

women in whom the preoperative evaluation of the extent of tumour was unsatisfac-

tory. Fagotti et al.[18;19] instead excluded patients with advanced ASA score and/or 

a large mass reaching the xiphoid because they were thought not to be operable by 

means of standard diagnostics. Another reason for heterogeneity could be due to the 

definition of the target condition, which was either any macroscopic residual tumour or 

deposits of more than 1 cm in diameter. Fagotti 2004, Fagotti 2008 and Vergote 1998 

used resectable disease to less than 1 or 0.5 cm respectively, whereas the rest aimed at 

leaving no macroscopic tumour.[18-20]

There were two studies identified by the search using a cut-off value of test-positivity 

derived from a prediction model using diagnostic criteria for extensiveness of disease 

diagnosed with a laparoscopy. Fagotti et al. 2006 [26] developed a prediction model us-

ing a laparoscopy-based score using almost all women from the cohort of Fagotti 2004.

[18] In this prediction model peritoneal carcinosis, diaphragmatic disease, mesenteric 

disease, omental disease, stomach infiltration, bowel infiltration and liver metastases 

were used as diagnostic criteria. Presence of the disease was scored with two points 

and the total score was used to calculate the Predictive Index Value (PIV). A PIV of eight 

diagnosed too extensive disease. Criteria used to calculate the PIV are also presented in 

the Characteristics of included studies at the Index test section. This prediction model 

was externally validated by Fagotti 2008 in a new and larger cohort; sensitivity in this 

study was 0.70 (95% CI 0.57 to 0.82) and specificity 1.00 (95% CI. 0.94 to 1.00).

[19] Brun et al. 2008 also performed an external validation of the prediction model 

developed by Fagotti et al in 2006[26].[27] Sensitivity was 0.46 (95% CI 0.29 to 0.63) 

specificity was 0.89 (95% CI 0.65 to 0.99). Results from the study of Brun et al. 2008 

could lead to an over- or underestimation because only 26 of 55 women received a 

laparotomy verifying the diagnosis of the laparoscopy.
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Figuur 9 figure 9. Percentage of patients per study with a negative and positive index test result. The percentage 
of positive index test results varied between 19% and 64%. Only Fagotti et al. (2004 and 2008) validated 
these results. Both studies found no false positives. In the study of Fagotti et al. 2004 13 patients were not 
evaluable by laparoscopy.



143 Laparoscopy for residual disease in advanced ovarian cancer
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Discussion

summary of main results

We found only seven studies describing the diagnostic accuracy of laparoscopy to dia-

gnose unresectable disease in advanced ovarian cancer patients at primary debulking 

surgery. Only one study evaluated clinical/radiological diagnostics with clinical/radiolo-

gical and laparoscopic diagnostics. The threshold for test accuracy was based on the 

presence of one or more criteria of unresectability in two studies, on a prediction made 

by the person who performed the laparoscopy in another two studies and one study 

did not describe the threshold used. Two more studies had a threshold for test-positivity 

based on a cut-off value calculated with a prediction model. In the included studies, 

between 27% and 64% of the women were considered to have too extensive disease 

to be referred for laparotomy (the index test positives). The other 36% to 73% were 

considered to be suitable for laparotomy (the test negatives) and they underwent a lap-

arotomy. At laparotomy, between 4% and 31% were found to have residual tumour left 

after surgery, suggesting that they could have been spared laparotomy. The numbers of 

patients who were sent for neoadjuvant therapy, but who should have had debulking 

therapy first (the number of false positives), is not known for most of the studies. The 

two studies that did avoid partial verification[18;19] imply that laparoscopy has a high 

specificity for predicting optimal debulking surgery (leaving residual tumour of not more 

than one cm in diameter). With a sensitivity of 0.70 and 0.71 within these two studies 

it is a promising test. However, in Fagotti et al 2005, 13 women had an uninterpretable 

diagnostic laparoscopy. If these 13 women were added to the index test positive group 

sensitivity and specificity would be 0.78 (95% CI 0.56 to 0.93) and 0.83 (95%CI 0.68 to 

0.93) respectively, resulting in more women not undergoing surgery who could have had 

optimal debulking surgery. When added to the group judged to have no residual disease 

after surgery, sensitivity decreased to 0.52 (95% CI 0.31 to 0.73). 

Because only two studies verified all their included patients using a laparotomy, of all 

168 (46%) patients diagnosed positive at the index test, only 52 were verified. Of these 

52, none were identified as false positive at laparotomy and in all, unnecessary laparoto-

mies could have been prevented. The other 116 patients were treated with neoadjuvant 

chemotherapy straight away. However, because survival is not worse after treatment with 

neoadjuvant chemotherapy [11], we are more interested in the false negative predicted 

patients. These are the patients for whom laparoscopy could prevent unnecessary sur-

gery and who should receive neoadjuvant chemotherapy straight away, but were incor-

rectly subjected to laparotomy. NPV in all seven studies ranged from 69% to 96%, which 

means that of every 100 women referred for surgery after laparoscopy, between four and 

31 will turn out to have too extensive metastases to remove. These patients will have a 

laparotomy that was intended to be avoided by adding the laparoscopy. However, nega-

tive predictive values are influenced by the prevalence of disease in the population that 

is being tested and those studies with a high percentage of test negative patients had a 

high NPV and vice versa. It is not possible to provide a pooled estimate of NPV and two 
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(likely biased) studies providing sensitivity and specificity are inadequate to draw firm 

conclusions. Not only was there a difference in the cut-off of index test positivity, but also 

the endpoint of surgery was different between studies, ranging between 1 cm, 0.5 cm, 

or leaving no macroscopic tumour. This is likely to have contributed to the heterogeneity.

strengths and weaknesses of the review

This review is the first systematic review on the accuracy of a diagnostic laparoscopy in 

the work-up of women with suspected advanced ovarian cancer. We performed an ex-

tensive search addressing all available databases. However, only a small number of studies 

was available on this subject, which precludes performing a meta-analysis and correction 

for factors leading to bias. Unfortunately, only in two studies[18;19]was the reference 

standard performed in all women. Therefore, the data could not be pooled. In addition, 

we were not able to perform a sensitivity of studies. Furthermore, the only two studies 

avoiding verification bias conducted their studies in a heterogeneous population, without 

presenting their results for the primary debulking surgery patients alone. Therefore it is 

not clear if their results would have been the same in a more homogeneous population. 

Another factor that could have introduced heterogeneity was the way in which clinical 

and/or radiological staging in the studies was used for inclusion. All studies performed 

clinical and/or radiological staging before performing a laparoscopy. However only Fag-

otti et al [18;19] in both studies clearly stated that if on radiological findings there was a 

high suspicion of too extensive disease, or if the patient was in a poor condition, women 

were not included in the study. Another study by Deffieux et al. only performed the lap-

aroscopy when earlier diagnostics were not conclusive.[25] Therefore, we were not able 

to draw firm conclusions about the true added value of laparoscopy after clinical and 

radiological evaluation. Another factor for heterogeneity could be due to the difference in 

endpoint of debulking surgery (complete absence of macroscopic disease or residual de-

posits of less than one cm). Finally, methodological quality was judged with QUADAS-2. 

This is the most recent available tool for assessing methodological quality of diagnostic 

accuracy studies. Signaling questions concerning quality of included studies were added 

to adjust the quality tool to make it suitable for this specific review. The overview of study 

quality of Figure 5 shows clearly that none of the studies did not suffer from any kind of 

bias or applicability concern.

Applicability of findings to the review question

The diagnostic performance of an open laparoscopy may seem better than standard dia-

gnostic staging alone. However, based on the results of the studies described in this review, 

laparoscopy should not be a standard procedure in clinical practice. When at laparoscopy 

very extensive disease is diagnosed, this was confirmed by laparotomy. However, after per-

forming a diagnostic laparoscopy some women will have unresectable disease at laparo-

tomy. The question whether diagnostic laparoscopy should be added to the standard work-

up cannot be answered based on the result of currently available studies. In some clinics 

laparoscopy is already a standard intervention in the diagnostic process of women with 
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advanced ovarian cancer. Women, who are diagnosed by laparoscopy with unresectable 

disease, will be treated with neoadjuvant chemotherapy. However, even though some wo-

men, who could be debulked to less than one cm residual disease might not have primary 

surgery if they were assessed laparoscopically, this will not influence survival as neoadjuvant 

chemotherapy and interval debulking surgery is not deemed inferior to primary debulking 

surgery followed by chemotherapy.[11] Based on the results of our review, we are not able 

to show that the proportion of primary debulking surgery leaving more than one cm of 

residual tumour is less if a diagnostic laparoscopy is routinely performed.

Authors’ conclusions

Implications for practice

At the moment, there is no conclusive data that laparoscopy can diagnose the extensiveness 

of disease. When using criteria for unresectable disease no women will have debulking sur-

gery inappropriately withheld. However, there will be some women who will undergo an 

unsuccessful primary laparotomy. Using a prediction model does not increase the sensitivity 

and will result in more patients unsuccessful debulking surgery. No statement can be made 

on whether laparoscopy is more accurate than clinical and radiological diagnostic work-up.

 

Implications for research

Future research should focus on the additional value of a diagnostic laparoscopy and 

whether it can avoid unnecessary primary laparotomy. Clear inclusion and exclusion 

criteria and cut-off values for test positivity should be used to minimize heterogeneity 

and to be able to draw conclusions. The accuracy of clinical/radiological diagnostics 

compared to clinical/radiological diagnostics and additional laparoscopy should be eval-

uated with clear predictive values.

A randomised controlled trial is ongoing, aimed at evaluating the additional value 

of laparoscopy to avoid primary debulking surgery leaving residual tumour of more 

than 1 cm in women with advanced ovarian cancer, (NTR 2644) [28] and we await 

the results. As patients with bulky and unresectable disease who can not be operated 

to small residual disease at primary debulking surgery do not have a worse prognosis 

when treated with neoadjuvant chemotherapy, evidence is needed for how we should 

appropriately select patients and avoid undue morbidity.
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summArY of finDinGs

To determine if adding an open laparoscopy to the diagnostic work-up of patients suspected of advanced
ovarian cancer is accurate in predicting resectability of disease? 
Population: Patients suspected of advanced ovarian cancer 
Prior testing: Standard diagnostic work-up consisting of clinical and radiological evaluation 
index tests: Open diagnostic laparoscopy after conventional work-up. 
target condition: Tumour which could not be resected at laparotomy (extensive disease) 
reference standard: explorative laparotomy. 
studies: Cohort studies (5) and development/validation prediction model (n=3)

cut off test-
positivity 
laparoscopy

sensitivity  
range of 
estimates

specificity  
range of 
estimates

Prevalence 
of positive 
test result
(range)

Prevalence 
of 
negative 
test result
(range)

negative 
Predictive 
Value
(range)

number of 
participants

Quality
(QuADAs)

Prediction 
of surgery 
result based 
on different 
criteria of 
unresectability 
or estimation 
5 studies, 
no pooled 
analysis

0.70 to 
0.71*

1.00*
41%

(27-64%)
56% 

(36-73%)
69-96% 295

High risk of 
bias1

Applicability 
concers2

PiV≥8

3 studies, no 
pooled analysis

0.30-0.70 0.89-1.00 28% 
(10-40%)

72%  
(65-90%)

44-76% 165

Low Risk of 
Bias 
High 
concerns 
Applicability2

* Only two studies performed the reference standard in all patients, sensitivity and specificity are based on 
these two studies
1 Four studies did not perform the reference standard in test-positive patients
2 Applicability concerns based on inclusion of not only patients planned for primary cytoreductive surgery or 
conventional diagnostic work-up not conclusive
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8.

APPenDices

1 meDline seArch strAteGY  

1   exp Ovarian Neoplasms/ 
2   Fallopian Tube Neoplasms/ 
3   ((ovar* or fallopian tube*) adj5 (cancer* or tumor* or tumour* or adenocarcinoma* or carcino* or 
cystadenocarcinoma* or choriocarcinoma* or malignan* or neoplas* or metasta* or mass or masses)).tw,ot. 
4   (thecoma* or luteoma*).tw,ot. 
5   1 or 2 or 3 or 4 
6   exp Laparoscopy/ 
7   laparoscop*.tw,ot. 
8   celioscop*.tw,ot. 
9   peritoneoscop*.tw,ot. 
10 abdominoscop*.tw,ot. 
11 6 or 7 or 8 or 9 or 10 
12 5 and 11 
13 exp animals/ not humans.sh. 
14 12 not 13 

2 embAse search strategy  

1   exp ovary tumor/ 
2   uterine tube tumor/ 
3   ((ovar* or fallopian tube*) adj5 (cancer* or tumor* or tumour* or adenocarcinoma* or carcino* or 
cystadenocarcinoma* or malignan* or neoplas* or metasta* or mass or masses)).tw,ot. 
4   (thecoma* or luteoma*).tw,ot. 
5   1 or 2 or 3 or 4 
6   exp laparoscopy/ 
7   laparoscop*.tw,ot. 
8   celioscop*.tw,ot. 
9   peritoneoscop*.tw,ot. 
10 abdominoscop*.tw,ot. 
11 6 or 7 or 8 or 9 or 10 
12 5 and 11 
13 (exp Animal/ or Nonhuman/ or exp Animal Experiment/) not Human/ 
14 12 not 13 

3 centrAl search strategy  

#1   MeSH descriptor Ovarian Neoplasms explode all trees 
#2   MeSH descriptor Fallopian Tube Neoplasms, this term only 
#3   ((ovar* or fallopian tube*) near/5 (cancer* or tumor* or tumour* or adenocarcinoma* or carcino* or 
cystadenocarcinoma* or malignan* or neoplas* or metasta* or mass or masses)) 
#4   thecoma* or luteoma* 
#5   (#1 OR #2 OR #3 OR #4) 
#6   MeSH descriptor Laparoscopy explode all trees 
#7   laparoscop* 
#8   celioscop* 
#9   peritoneoscop* 
#10  abdominoscop* 
#11  (#6 OR #7 OR #8 OR #9 OR #10) 
#12  (#5 AND #11) 
 key: tw,ot =textword, original title
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4 chArActeristics of incluDeD stuDies

Angioli 2005

Patient sampling Retro- or prospective enrolment not known

Patient 
characteristics 
and setting

Sample size: 87 patients 
Mean age: 58 years (range 19-79) 
Presentation: Patients with primary ovarian cancer FIGO Stage IIIC/IV, good 
nutrition status, WHO < 2, no contraindications for surgery, evaluation for optimal 
primary debulking surgery (RT= 0) 
Diagnostics before index test: physical/gynaecological examination, 
ultrasonography, CA 125, CT abdomen/pelvis, Thorax x-ray/CT 
Kind of surgery: PDS 53; IDS 25: No debulking surgery: 9

Index tests

Open diagnostic laparoscopy; examination of the whole abdominal cavity, biopsies 
for frozen section, performed by gynaecological oncologist. If judged resectable 
direct cytoreduction 
Cut-off test-positivity: prediction of complete absence of disease after cytoreduction 
Complications of index test: trocar metastasis 2 cases (6%), intraoperative 
complication 1 (3%)

Target condition 
and reference 
standard(s)

Target condition: possibility of leaving no macroscopic disease at debulking surgery 
Criteria for target condition: extensive peritoneal carcinomatosis/involvement 
of bowel mesentery/bulky disease diaphragm/ multiple liver metastases/heavily 
bleeding tumoral tissue 
Reference standard: Laparotomy. 
Test operators: gynaecological oncologist Percentage of patients reference 
standard performed: 61%  
Unresectable disease at laparotomy: 2

Flow and timing Time between reference standard and Index test: 0 day.

Notes

87 patients had a laparoscopy, 53 where indicated to be operable. Of these 
51 had operable disease at laparotomy and 2 not. The other 34 patients were 
treated withNACT and 25 received an interval debulking surgery after 3 courses of 
chemotherapy

brun 2008

Patient sampling Retrospective study

Patient 
characteristics 
and setting

Sample size: 55 patients 
Diagnostics before index test: physical/gynaecological examination, abdominal 
ultrasound, CA125, CT abdomen/pelvis, thorax x-ray/CT, routine blood test. 
Mean age: 61 years; (range 21-88) 
Presentation: Patients suspected of ovarian cancer FIGOIII-IV without 
contraindication for surgery 
Kind of surgery: 26 patients PDS 
Setting: Hospital Tenon, France.

Index tests

Diagnostic laparoscopy; examination of uterus and ovaries, peritoneal surfaces, 
paracolic gutters, small bowel and mesentery, liver surface, omentum, diaphragm, 
large bowel 
Cut-off test-positivity: PIV of 8 or more 
Complications of index test: none reported

Target condition 
and reference 
standard(s)

Target condition: residual disease of more than 1 cm after surgery Criteria for 
target condition: no extensive peritoneal carcinomatosis/ involvement of bowel 
mesentery/bulky disease diaphragm/unresectable upper abdomen metastases 
Reference standard: Laparotomy. 
Test operators: gynaecological oncologist 
Percentage of patients reference standard performed: 26/55 
Unresectable disease at laparotomy: 8 (of 26 operated) (29 NACT)

Flow and timing Reference standard performed after index test, time between treatment not mentioned

Notes
Retrospective external validation of the prediction model of Fagotti 2006. This was 
done in the same population as described in Brun 2009.
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brun 2008

Patient sampling Retrospective study

Patient 
characteristics 
and setting

Sample size: 55 patients 
Diagnostics before index test: physical/gynaecological examination, abdominal 
ultrasound, CA125, CT abdomen/pelvis, thorax x-ray/CT, routine blood test. 
Mean age: 61 years; (range 21-88) 
Presentation: Patients suspected of ovarian cancer FIGOIII-IV without 
contraindication for surgery 
Kind of surgery: 26 patients PDS 
Setting: Hospital Tenon, France.

Index tests

Diagnostic laparoscopy; examination of uterus and ovaries, peritoneal surfaces, 
paracolic gutters, small bowel and mesentery, liver surface, omentum, diaphragm, 
large bowel 
Cut-off test-positivity: PIV of 8 or more 
Complications of index test: none reported

Target condition 
and reference 
standard(s)

Target condition: residual disease of more than 1 cm after surgery Criteria for 
target condition: no extensive peritoneal carcinomatosis/ involvement of bowel 
mesentery/bulky disease diaphragm/unresectable upper abdomen metastases 
Reference standard: Laparotomy. 
Test operators: gynaecological oncologist 
Percentage of patients reference standard performed: 26/55 
Unresectable disease at laparotomy: 8 (of 26 operated) (29 NACT)

Flow and timing Reference standard performed after index test, time between treatment not mentioned

Notes
Retrospective external validation of the prediction model of Fagotti 2006. This was 
done in the same population as described in Brun 2009.

brun 2009

Patient sampling Retrospective study

Patient 
characteristics 
and setting

Sample size: 55 patients
Mean age: 62 years (range 21-88)
Presentation: Patients with primary ovarian cancer FIGO stage III/IV, no contraindication for 
surgery or malnutrition, evaluation for PDS
Diagnostics before index test: physical/gynaecological examination, CA 125, CT abdomen/pelvis,
Thorax x-ray/CT, routine blood test
Kind of surgery: PDS 26; IDS 26: No debulking surgery 3
Setting: Department of gynaecology hospital Tenon, Paris, France

Index tests

Open diagnostic laparoscopy performed by 7 surgeons, 3 gynaecological oncologists, 4 non-
gynaecological surgeons. Frozen section of tumour/metastasis. In case of operability direct 
cytoreduction by laparotomy
Cut-off test-positivity: absence of visible residual tumour was considered feasible
Complications of index test: 1 trocar metastasis occurred in PDS group (2%)

Target condition 
and reference 
standard(s)

Target condition: macroscopic residual tumour.
Criteria for target condition: extensive peritoneal carcinomatosis/involvement of bowel 
mesentery/ bulky disease diaphragm/unresectable upper abdomen metastases
Reference standard: Laparotomy.
Test operators: gynaecological oncologists and general gynaecologists
Percentage of patients in whom reference standard performed: 47%
Unresectable disease at laparotomy: 12

Flow and timing Time between reference standard and Index test: 0 day

Notes

Same population as Brun 2008. 52 patients had a diagnostic laparoscopy. 26 of these 
patients were considered suitable for laparotomy. However 8 had more than 1 cm of 
residual disease left after laparotomy. The other 26 patients received NACT and interval 
debulking surgery.  Cytoreduction only when absence of visible residual tumour was 
considered feasible

Deffieux 2006

Patient sampling cross-sectional study, enrolment not reported

Patient 
characteristics 
and setting

Sample size: 15 patients
Mean age: 54 years (range 37-75)
Presentation: Patients with primary ovarian cancer FIGO stageIIIC/IV suspected of 
peritoneal carcinomatosis and in whom preoperative evaluation was unsatisfactory 
to define the possibility of achieving a complete cytoreduction, no massive disease at 
diaphragm/xiphoid or liver pedicle, planned for PDS
Diagnostics before index test: physical/gynaecological examination, CT abdomen/pelvis, 
Thorax xray/CT
Kind of surgery: PDS 11; IDS 0 No debulking surgery 4
Setting: Department of gynaecology hospital Tenon, Paris, France

Index tests

Open diagnostic laparoscopy; examination of the whole abdomen, focus on involvement 
of small bowel, liver pedicle and upper right diaphragmatic dome. Cut-off test-positivity: 
having one or more of the criteria for unresectability
Complications of index test: none

Target 
condition 
and reference 
standard(s)

Target condition: unresectable carcinomatosis
Criteria for target condition: involvement of bowel mesentery/bulky disease diaphragm/
massive involvement of liver pedicle
Reference standard: Laparotomy.
Test operators: not reported
Percentage of patients in whom reference standard performed:73%
Unresectable disease at laparotomy: 1

Flow and timing Time between reference standard and index test: 0 day.

Notes
15 patients underwent diagnostic laparoscopy, of these 11 were considered operable. 
Ten of the patients were indeed successfully operated and one had too extensive disease. 
The other four  patients were treated with NACT
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fagotti 2004

Patient sampling Prospective study

Patient 
characteristics 
and setting

Sample size: 64 patients
Mean age: 57.4 years (+/- 12,7)
Presentation: Patients undergoing surgery for a suspected advanced ovarian or peritoneal 
cancer, exclusion advanced ASA or very largemass reaching xiphoid/occupying the 
abdominal wall or cavity. Included also if on radiologic and clinical criteria suspected of 
unresectable disease
Diagnostics before index test: physical/gynaecological examination, ultrasonography, CA 
125, CT abdomen/pelvis, Thorax x-ray/CT
Kind of surgery: All patients received explorative laparotomy. Performed before: PDS 42; 
IDS 19;
recurrence: 3

Index tests

Open diagnostic laparoscopy, investigating frozen pelvis, omental cake, diaphragmatic or 
peritoneal extensive carcinomatosis, tumour diffusion to the large and small curvature of 
the stomach, large and/or small bowel mesentery disease, spleen and/or liver metastases, 
bulky lymph nodes
Cut-off test-positivity: absence of criteria for un resectability
Complications of index test: none

Target condition 
and reference 
standard(s)

Target condition: resectability of tumour residual of less than 1 cm not possible 
Criteria for target condition: extensive peritoneal carcinomatosis/involvement of bowel 
mesentery/bulky disease diaphragm/ portal triad disease/unresectable upper abdominal 
metastasis
Reference standard: Explorative laparotomy.
Test operators: not reported percentage of patients
Reference stand performed: 100%
Unresectable disease at laparotomy: 23

Flow and timing Time between reference standard and index test: 0 day.

Notes
Not only patients planned for primary surgery, but also planned for IDS or secondary 
surgery because of recurrence. After inclusion and laparotomy FIGO I-II, III-IV 9-42 
respectivily, 6 benign, 7 other tumour

fagotti 2008

Patient sampling Prospective study

Patient 
characteristics 
and setting

Sample size: 113 patients
Diagnostics before index test: physical/gynaecological examination, CA 125, CT 
abdomen/pelvis, Thorax x-ray/CT, Performance status
Mean age: 59 years (range 34-81)
Presentation: Patients suspected of advanced primary ovarian cancer
Kind of surgery: primary (91) or interval debulking (22) surgery
Setting: Division of Gynaecologic Oncology, University hospital, Rome, Italy

Index tests

Eight laparoscopic features investigated as potential indicators of surgical outcome; 
presence of ovarian masses, omental cake, peritoneal carcinomatosis, diaphragmatic 
carcinosis, mesenteric retraction, bowel infiltration, stomach infiltration, liver metastases
Cut-off test-positivity: PIV 8 or more ( based on presence of criteria) 
Complications of index test: none

Target condition 
and reference 
standard(s)

Target condition: possibility of leaving less than 1 cm macroscopic disease at debulking 
surgery
Criteria for target condition: no extensive peritoneal carcinomatosis/no involvement 
of bowel mesentery/no bulky disease diaphragm/ no unresectable upper abdomen 
metastases, good performance status
Reference standard: Laparotomy.
Test operators: gynaecological oncologist
Percentage of patients in whom reference standard performed: 100%
Unresectable disease at laparotomy: 50%

Flow and timing Time between ref standard and indextest not mentioned

Notes
Validation of prediction model developed by Fagotti 2006 in prospective cohort. Also 
patients planned for IDS included in study. Primary and interval debulking patients were 
not separately analyzed
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8.

5 chArActeristics of eXcluDeD stuDies

forest plot sensitivity and specificity calculated from included studies

study Reason for exclusion

Batka 1993 Different outcome

Bristow 2006 No original data shown

Bruhat 1981 No original data shown

Brun 2009a Duplicate data; abstract of congress

Dagnini 1987 Different outcome

Fagotti 2006 
Duplicate data; development of prediction model in study population of Fagotti 2004, 
which is included in the review

Gurrea 2010 No data about evaluation of resectability

Nezhat 2010 No data about evaluation of resectability

Vergote 2003 No original data shown

Vergote 1998

Patient sampling Retrospective study 

Patient 
characteristics 
and setting

Sample size: 77
Diagnostics before index test: radiological examination
Mean age: not mentioned
Presentation: Patients with obvious metastatic disease of ovarian cancer on radiological 
examination, planned for PDS
Kind of surgery: Primary debulking in 28 patients, IDS 31, 18 no surgery
Setting: Division of Gynaecologic Oncology, University hospital, Brussels, Belgium

Index tests
Decision to give NACT of primary debulking with the help of an open laparoscopy
Cut-off test-positivity: not reported
Complications of index test: two port site metastases (3%)

Target condition 
and reference 
standard(s)

Target condition: unresectability leaving more than 0.5 cm of residual tumour
Criteria for target condition: not mentioned
Reference standard: Explorative laparotomy.
Test operators: not reported
Percentage of patients in whom reference standard performed: 36% (28 patients)
Unresectable disease at laparotomy: 21% (6 patients)

Flow and timing Time between ref standard and indextest not mentioned

Notes

Decision to give NACT or PDS in all patients with advanced ovarian cancer, subgroup in 
paper about NACT or PDS retrospectively. 77 patients had a diagnostic laparoscopy. Of 
these 28 underwent a laparotomy and 21 had resectable disease. 49 patients received 
NACT and IDS


