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A B S T R A C T

Introduction: Surgery is the mainstay of staging and treatment of ovarian cancer. Optimal

quality of ovarian cancer surgery implies complete staging and removal of all macroscopic

tumour with minimal harm to the patient in order to ensure best patient outcome. How-

ever, variation in the quality of ovarian cancer surgery is apparent. In order to assess

and improve the quality of care, quality indicators can be used.

Methods: To identify candidate quality indicators, a literature search was performed using

relevant MESH terms. These were assessed for validity, feasibility and measurability.

Results: Five quality indicators for staging of presumed early-stage ovarian cancer and six

for primary debulking surgery for advanced disease are proposed.

Conclusion: The defined quality indicators can be used to monitor and improve the quality

of surgery for ovarian cancer.

� 2008 Elsevier Ltd. All rights reserved.
1. Introduction EUROCARE studies reviewed survival figures for common
In Europe, the annual incidence of cancer is estimated at be-

tween 338 and 447 per 100,000 individuals.1 Ovarian cancer

represents 4% of all cancers in women, and is ranked sixth

most frequent for mortality.2 The keystone of ovarian cancer

treatment is surgery. Staging of ovarian cancer according to

the International Federation of Gynaecology and Obstetrics

(FIGO) is based on findings during explorative laparotomy

and histopathology (Table 1). When the disease has spread

throughout the peritoneal cavity, cytoreductive surgery with

the removal of all macroscopic disease is related to better pro-

gression-free and overall survival.3
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and rare malignancies in more detail, and demonstrated a

wide variation in survival between the participating Euro-

pean countries. These variations can be explained by a

number of factors, including differences in population,

screening programmes, facilities for radiotherapy, access

to new cancer drugs and also differences in the quality of

delivered care.1,4

Quality of care has been defined by the Institute of Medicine

as ‘the degree to which health services for individuals and pop-

ulations increase the likelihood of desired health outcomes

and are consistent with current professional knowledge’.5

Good quality means providing patients with appropriate
.
(L. Verleye).
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Table 1 – ovarian cancer staging according to FIGO.27

Stage I Tumour limited to the ovaries

IA Tumour limited to one ovary; capsule intact, no tumour on ovarian surface; no malignant cells in ascites or peritoneal washings

IB Tumour limited to both ovaries; capsule intact, no tumour on ovarian surface; no malignant cells in ascites or peritoneal washings

IC Tumour limited to one or both ovaries with any of the following: capsule ruptured, tumour on ovarian surface, malignant cells in

ascites or peritoneal washings

Stage II Tumour involves one or both ovaries with pelvic extension

IIA Extension and/or implants on uterus and/or tube(s); no malignant cells in ascites or peritoneal washings

IIB Extension to other pelvic tissues; no malignant cells in ascites or peritoneal washings

IIC Pelvic extension (IIA or IIB) with malignant cells in ascites or peritoneal washings

Stage III Tumour involves one or both ovaries with microscopically confirmed peritoneal metastasis outside the pelvis and/or regional lymph node

metastasis

IIIA Microscopic peritoneal metastasis beyond pelvis

IIIB Macroscopic peritoneal metastasis beyond pelvis 2 cm or less in greatest dimension

IIIC Peritoneal metastasis beyond pelvis more than 2 cm in greatest dimension and/or regional lymph node metastasis

Stage IV Distant metastasis (excludes peritoneal metastasis)
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services in a technically competent manner, with good

communication, shared decision making and cultural sensitiv-

ity.5 Quality assurance can be defined as all those planned and

systematic actions necessary to provide adequate confidence

that a product or service will satisfy given requirements for

quality.6

From the perspective of the gynaecological surgeon, this

would mean that in the case of ovarian cancer, all visible tu-

mour can be removed without complications, no harm is

done to the patients and an optimal survival rate is achieved.

In reality, however, restrictions to the extent of surgery are of-

ten to be made, due to tumour or patient-related factors such

as invasion in vital organs or co-morbidities, but also due to

the technical skills of the surgeon.

Quality of care can be assessed and optimised by the use of

structural, process and outcome quality indicators.5,7 Struc-

tural indicators refer to resources, e.g. access to specific tech-

nologies, the number of staff and proportion of specialists to

other doctors. Process indicators refer to what providers do

and how well they do it, both technically and interpersonally.

Technical process refers to whether the right choices are

made in diagnosing and treating the patient and to whether

care is provided in an effective and skilful manner. Whether

care is effective can be judged according to the evidence from

good studies that show a link between a particular process

and better outcomes. Outcomes are defined as states of

health or events that follow care and that may be affected

by health care.5,7

The need for strict quality control procedures in cancer

care and more specifically in surgical oncology has been

repeatedly emphasised, as much in daily practice as in clini-

cal trials.5,8,9

Indeed, structural factors such as being operated on by a

gynaecological oncologist and in a specialised hospital have

been associated with a better survival for ovarian cancer pa-

tients.10 Hence, centralising surgery for gynaecological oncol-

ogy has been proposed as a way to improve the quality of

surgical care by several authors.11–13

A risk-adjusted model for studying outcomes in gynaeco-

logical surgery has been developed and found useful in iden-

tifying areas ready for quality improvement with the aim of
subsequently reducing peri-operative morbidity and

mortality.14,15

The identification of process quality indicators for surgery

is a challenging task due to the lack of quantifiable parame-

ters.16 However, process quality indicators have the advan-

tage that they are more easily measurable in a timely

fashion, that no risk-adjustment is necessary and that they

give ‘actionable’ feedback for quality improvement initia-

tives.17–19 Process quality indicators are especially useful for

physicians and departments who want to audit and improve

their practice. Technical process indicators are often pre-

ferred by different stakeholders.20

The aim of this paper is to develop a list of process quality

indicators for ovarian cancer surgery that can be used by

gynaecological oncology surgeons and gynaecological oncol-

ogy units to audit and improve their practice in an easy and

practical way. We focus on two routinely performed opera-

tions for ovarian cancer: staging laparotomy for ovarian can-

cer macroscopically confined to the pelvis and debulking

laparotomy for advanced-stage (FIGO stage IIIB-IV) ovarian

cancer. Although the success of surgery depends on multiple

peri-operative factors, e.g. correct and timely diagnosis and

the anaesthetic and post-operative care, in this paper, we lim-

ited the list of indicators to process quality indicators related

to the surgery itself.

2. Methods

To develop the process indicators, the methodology as de-

scribed by Rubin and colleagues was followed.17

First, we identified candidate quality indicators for ovarian

cancer surgery in the literature from existing guidelines and

expert opinion by searching the PUBMED online bibliographic

database. The terms used for the literature search were as fol-

lows: quality, quality assurance, quality control, technique,

variability, guidelines, delay, timing, prognosis, outcome and

survival combined with surgery, operation, ovarian cancer,

staging and debulking. The bibliography of each article was

reviewed for other potentially relevant papers.

As a next step, the available scientific evidence that a po-

tential process quality indicator positively affects outcome
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was reviewed. Priority was given to systematic reviews, meta-

analyses and randomised controlled trials. If such level of evi-

dence was not available, then lower levels of evidence were

evaluated. Guidelines and standards of care formulated by

international societies were also reviewed, as an acceptance

of a quality indicator by the gynaecological oncology commu-

nity will add to its validity.

Candidate process quality indicators were selected if they

were supported by sufficient high level scientific evidence or

were generally accepted by international gynaecological

oncology societies, if improvement of the process was under

the direct control of the surgeon and if the necessary data

for the evaluation were considered easily accessible in the

medical notes and surgical report.17,19

3. Results

Theproposed process quality indicators for staging laparotomy

of presumed early-stage ovarian carcinoma proposed by the

Gynecologic Oncology Group and the European Organisation

for Research and Treatment of Cancer (EORTC–GCG) are sum-

marised in Table 2. The proposed process quality indicators

for cytoreductive surgery for advanced-stage ovarian cancer

are summarised in Table 3. We further discuss the supporting

evidence of the quality indicators below, first for early-stage

ovarian cancer, then for advanced-stage ovarian cancer.

3.1. Quality indicators for staging laparotomy for ovarian
cancer macroscopically confined to the pelvis

3.1.1. Timing of staging laparotomy
Theoretically, treatment of patients with a suspicious ovarian

mass should not be delayed after the first symptoms or signs

appear, to avoid further tumour growth and stage progres-

sion. Furthermore, delaying treatment after cancer diagnosis

is very distressing for patients.21

No randomised trials, systematic review or meta-analysis

have investigated the effect of delay of treatment after diag-

nosis on the survival outcome of patients with early-stage

ovarian cancer. The influence of waiting time before treat-

ment on the outcome of ovarian cancer patients has only

been investigated in two small studies. Kirwan and colleagues

investigated the effect of delays in primary care referral on

the survival of ovarian cancer patients in a retrospective audit

of 135 patients. No evidence was found that treatment delay
Table 2 – Proposed EORTC–GCG quality indicators for staging la

Quality indicator

1. % of patients with a suspicious ovarian mass undergoing staging lapa

to treat or documented clinical or patient-related reason for delay

2. % of performed staging laparotomies for an ovarian mass suspected t

vertical incision

3. % of performed staging laparotomies in which all of the following pro

hysterectomy, bilateral salpingo-oophorectomy, cytology of the peritonea

random peritoneal biopsies and systematic pelvic and para-aortic lymph

risk features

4. % of surgery reports with documented presence or absence of cyst rup

5. % of surgery reports with documented presence or absence of dense a
adversely affected survival at 18 months, but only a very

small number of patients had a significant delay before they

were treated.22 Lehner and colleagues found that timing of

laparotomy after laparoscopy for an ovarian mass, later found

to be malignant, was a factor predictive of the stage of the

disease.23

Indirect support for the importance of timely treatment of

ovarian cancer can be found in the studies investigating treat-

ment delays in other cancers. A systematic review of the

influence of waiting time for radiotherapy in different types

of cancer showed an increased risk of local recurrence with

increasing waiting time.24 A retrospective analysis of 4399

melanoma patients showed a survival benefit for patients,

who were treated in a rapid access clinic with reduced waiting

times.25

In spite of the scarcity of evidence, avoiding treatment de-

lay is considered a very important aspect of cancer treatment

by the community. Different governments have set up targets

to ensure timely treatment of cancer patients.4,24 Gagliardi

and colleagues developed ovarian cancer surgery quality indi-

cators using a modified Delphi approach, in which a team of

experts comes to a consensus list based on the available evi-

dence and discussion. The expert panel selected the ‘propor-

tion of patients who undergo definitive surgery or treatment

within two weeks of decision to treat’ as one of the prioritised

quality indicators.11

To specify the quality measure for timely treatment; the

United Kingdom (UK) National Cancer Plan can serve as an

example. It states that all patients should start cancer treat-

ment within one month after urgent referral, except for good

clinical reasons or their personal choice. The reasons for a po-

tential delay should be documented.26

3.1.2. Type of abdominal incision
There is a general consensus that staging laparotomy for

ovarian cancer grossly confined to the pelvis should be per-

formed through a vertical incision. A vertical incision is con-

sidered necessary to ensure good access to the whole

abdomen, including the posterior side of the abdominal cav-

ity, diaphragms and the retroperitoneal space.

Guidelines of international organisations like FIGO, the

Gynecologic Oncology Group (GOG) and the European Organi-

sation for Research and Treatment of Cancer (EORTC) concur

with this, all stipulating that a laparotomy to stage ovarian

cancer should be performed through a midline incision.27–29
parotomy in ovarian cancer grossly confined to the pelvis.

Accepted standard (%)

rotomy within 1 month after decision P95

o be malignant performed through a P95

cedures are included: total

l cavity, infracolic omentectomy,

adenectomy if medium or high

P95

ture before or during surgery P95

dhesions, % of dense adhesions biopsied P95



Table 3 – Proposed EORTC–GCG quality indicators for primary debulking surgery in stage III–IV epithelial ovarian cancer.

Quality indicator Accepted standard (%)

1. % of patients with advanced-stage ovarian cancer undergoing debulking laparotomy within 31 days after

decision to treat or documented clinical or patient-related reason for delay

P95

2. % of patients undergoing debulking surgery with the spread of disease fully assessed for operability at the

start of surgery and initial findings documented in the operation notes

P95

3. % of debulking operations including a hysterectomy, bilateral salpingo-oophorectomy and infracolic

omentectomy when the surgeon considers optimal debulking feasible

P95

4. % of debulking operations for advanced ovarian cancer at the end of which complete cytoreduction,

defined as no macroscopic residual disease at the end of the operation, was achieved

P50

5. % of debulking operations including a pelvic and para-aortic lymphadenectomy when otherwise

complete debulking has been achieved

P90

6. % of debulking operations for which the size and location of residual disease at the end of the

operation is documented in the operation notes

P95
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This consensus is supported by a small retrospective study.

McGowan found that 71% of ovarian cancer patients who were

operated via a transverse incision had an incomplete intra-

operative evaluation of the extent of disease compared with

only 42% of the group operated via a vertical incision.30

As this requirement is generally accepted by all interna-

tional organisations concerned, we expect a vertical incision

to be used in 100% of the patients undergoing laparotomy

for an ovarian mass suspected to be malignant.
3.1.3. Staging procedures for ovarian cancer macroscopically
confined to the pelvis
In daily practice, when performing surgery for an ovarian

mass without visible metastases, the decision to perform a

full staging procedure will depend on the assessment of the

nature of the mass. The use of intra-operative frozen section

analysis is a valuable tool to differentiate malignant from be-

nign ovarian masses, with acceptable sensitivity and

specificity.31,32

If an ovarian mass is identified as being an invasive malig-

nancy, further procedures should be completed to allow

correct FIGO staging. To fulfil all FIGO staging require-

ments (Table 1), the following procedures need to be carried

out:27

– Any ascites or peritoneal fluid should be sent for cytologi-

cal evaluation.

– Full exploration of entire pelvic and abdominal contents,

with biopsies of suspicious areas.

– When no obvious extra-ovarian spread is noted, random

peritoneal biopsies from the peritoneal reflection of the

bladder, posterior cul-de-sac, both paracolic gutters, subdi-

aphragmatic surfaces and pelvic sidewall should be taken.

– Hysterectomy and bilateral salpingo-oophorectomy is

recommended.

– the infracolic omentum should be removed, even if clini-

cally uninvolved.

– A pelvic and para-aortic lymphadenectomy should be

performed.

Pelvic and para-aortic lymphadenectomy theoretically can

be omitted in well differentiated and stage IA ovarian tu-

mours, as lymph node metastases are extremely rare in these
cases. However, information on histology and staging is usu-

ally not available during surgery. Re-staging procedures for

lymphadenectomy can be omitted in this patient group.33

It is of utmost importance to carefully explore all the

above-mentioned areas during the staging procedure. The

sample technique and exact numbers of biopsies needed ap-

pear to be less important. One study investigated the quality

of diaphragmatic scrape and wash specimens in 46 ovarian

cancer patients. Although wash specimens had a better qual-

ity when scored by a pathologist, there was a perfect agree-

ment between washes and scrapes.34

Although no randomised controlled trials or meta-analy-

ses support the benefit of complete staging, it is absolutely

necessary for tailoring of adjuvant chemotherapy. Only if fully

staged, patients with a well differentiated early-stage ovarian

cancer (FIGO stage Ia–IIa, grade 1) can be spared chemother-

apy.35–37 Without complete staging, a significant number of

higher staged cancers are missed. Both Young and Soper

showed that approximately 30% of patients with assumed

early-stage ovarian cancer were upstaged, when an initial

inadequate staging procedure was completed during a second

procedure.38,39 Lin and colleagues found 37% positive staging

biopsies in patients with serous borderline tumours.40

Staging is not only important in clinical decision making,

the accuracy of staging has also been demonstrated to be a

prognostic factor in stage I ovarian carcinoma. In the EORTC

ACTION trial, investigating the benefit of adjuvant chemo-

therapy for early ovarian cancer, detailed staging guidelines

were given in the protocol. Staging adequacy, categorised

according to completeness as shown in Table 4, was a statis-

tically significant prognostic factor for overall and recurrence-

free survival in the univariate and multivariate analysis.36

Furthermore, three retrospective studies in 351, 138 and 125

patients have shown a survival benefit for comprehensively

staged patients, independent of the use of adjuvant chemo-

therapy.41–43

These staging guidelines have been widely adopted by

international organisations, and are included in many local

guidelines with only small adaptations, e.g. regarding the

number of biopsies and washings to be taken.28,29,35,41,42,44–

54 The expert panel developing ovarian cancer quality indi-

cators using a modified Delphi approach considered ade-

quate staging according to FIGO an important quality

indicator.11



Table 4 – Staging guidelines of the EORTC ACTION trial.36

Surgical staging category Staging guidelines following bilateral salpingo-oophorectomy and total abdominal
hysterectomy

Optimal Inspection and palpation of all peritoneal surfaces; biopsies of any suspect lesion for metastases; peritoneal

washings; infracolic omentectomy; (blind) biopsies of right hemi diaphragm, of right and left paracolic gutter,

of pelvic sidewalls, of ovarian fossa, of bladder peritoneum and of cul-de-sac; sampling of iliac and

peri-aortic lymph nodes

Modified Everything between optimal and minimal staging

Minimal Inspection and palpation of all peritoneal surfaces and retroperitoneal area; biopsies of any suspect lesion for

metastases; peritoneal washing; infracolic omentectomy

Inadequate Less than minimal staging but at least careful inspection and palpation of all peritoneal surfaces and the

retroperitoneal area; biopsies of any suspect lesion for metastases
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Some studies have given special attention to the value of

lymphadenectomy in the staging of presumed early ovarian

cancer. A randomised study compared systematic pelvic and

para-aortic lymphadenectomy with lymph node sampling

only. The authors concluded that systematic lymphadenec-

tomy detects a higher proportion of patients with metastatic

lymph nodes, but the trial was underpowered to make conclu-

sions on the effect of systematic lymphadenectomy on pro-

gression free and overall survival.45 However, a beneficial

effect of systematic lymphadenectomy on survival is sug-

gested by a retrospective study in 6686 women with clinical

stage I ovarian cancer. In patients with stage I non-clear cell

epithelial carcinoma, the extent of the node resection was

associated with improved 5-year disease-specific survival.55

In spite of the absence of randomised trials supporting the

need for comprehensive staging, the need for adequate stag-

ing is demonstrated by the high number of patients that are

upstaged by comprehensive staging on the one hand and

the subgroup of patients that possibly can be spared from

chemotherapy after comprehensive staging on the other

hand. Given the overwhelming international consensus on

adequate staging for early-stage ovarian cancer, all patients

suffering from ovarian cancer macroscopically confined to

the pelvis should undergo optimal staging laparotomy.

3.1.4. Cyst rupture and dense adhesions
The largest study evaluating prognostic factors in invasive

stage I ovarian cancer demonstrated that cyst rupture before

or during surgery, together with the degree of differentiation,

is one of the most important prognostic factors.56 Cyst rup-

ture during surgery changes FIGO stage IA or IB to FIGO stage

IC, which is associated with a worse progression-free and

overall survival.56,57 Hence, all efforts should be made to avoid

cyst rupture during surgery and cyst rupture or intact removal

of the cyst also should be clearly reported in the surgery re-

port to enable correct staging.

Dembo and colleagues studied two cohorts of more than

200 patients with FIGO stage I–II ovarian cancer. They found

the presence of dense adhesions to be the second most

important prognostic factor, after the degree of differentia-

tion of the tumour. Adhesions were considered dense if so de-

scribed by the surgeon, if sharp dissection was required, if a

raw or oozing area was left in the location of the adherence

or if cyst rupture resulted from dissecting the adhesions.58

Although the prognostic value of dense adhesions has not

been confirmed in the multivariate analyses of the larger
study by Vergote and colleagues,56 histologically proven

involvement of adjacent pelvic tissues defines FIGO stage

II.27 Hence, adhesions of an ovarian tumour should be biop-

sied, and the presence or absence of dense adhesions should

be described in the surgery report.

3.2. Cytoreduction for advanced-stage ovarian cancer

Primary debulking surgery with the removal of as much tu-

mour as possible followed by combination chemotherapy is

currently the standard treatment for advanced-stage ovarian

cancer.27,54

In 1975, Griffith was the first to demonstrate that surgery

improved survival if no tumour nodules bigger then 1.5 cm

were left at the end of the operation.59 The rationale behind

the concept is multiple: removal of poorly vascularised tu-

mour, higher growth fraction and better sensitivity to chemo-

therapy after surgery, the need for fewer chemotherapy cycles

to treat smaller tumour nodules, removal of chemotherapy-

resistant clonogenic cells and enhancement of the host im-

muno-competence.60–62 Debulking surgery has also been

linked with a better quality of life.63

3.2.1. Timing
As for staging laparotomy, cytoreduction for advanced-stage

ovarian cancer should be carried out without delay after diag-

nosis based on the assumption of avoiding further tumour

growth and patient distress.63 The chances of complete deb-

ulking surgery and its associated better survival decrease

with higher pre-operative tumour load and worse perfor-

mance status.64

Although also for advanced-stage ovarian cancer, a direct

relationship between treatment delay and adverse survival

outcome has never been proven, we propose to include a

quality indicator for timely surgical management of advanced

ovarian cancer, based on the same arguments as for early-

stage ovarian cancer.

3.2.2. Procedure
Although all debulking operations have the common goal to

remove as much tumour as possible, there is no standard deb-

ulking procedure due to the nature of the disease.

The uterus, both tubes and both ovaries as well as the

omentum must always be removed. Other procedures per-

formed differ from patient to patient, depending on where

the tumour has spread. Bowel resections,65–71 extensive peri-
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toneal implant elimination,72 stripping or resection of the dia-

phragm,73–76 splenectomy ± distal pancreatectomy 77–83 and

partial hepatectomy84 have all been found feasible in small

case series, and can be performed with acceptable morbidity.

Primary debulking surgery has never been proven to result

in better overall survival in a randomised trial but since the

publication of Griffith, a volume of literature indicating its

clinical usefulness has accumulated. Analysis of the patients

included in GOG protocol 97 showed that residual tumour

nodules at the end of the operation should be smaller than

2 cm in diameter for the patient to benefit from the opera-

tion.85 Numerous retrospective studies and analyses of large

clinical trials have shown an improved survival with decreas-

ing size of residual nodes at the end of an operation, with the

best survival outcome if all disease was debulked to no mac-

roscopic disease at the end of the operation.64,86–92 This led to

an international consensus that the goal of cytoreductive sur-

gery should be ‘no visible disease at the end of the operation’,

also called complete cytoreduction.35,54 There is some debate

as to whether this better survival after complete cytoreduc-

tion reflects a true therapeutic effect of surgery or rather a

selection of less aggressive tumours. In the latter case, ul-

tra-radical surgery with its associated morbidity and mortal-

ity would not be advisable. However, although pre-operative

disease characteristics like ascites, largest diameter of the tu-

mour and tumour volume are proven negative prognostic fac-

tors and influence the resectability of the tumour, extensive

surgery by skilled surgeons has been shown to be able to sig-

nificantly reverse these negative prognostic factors.89,93–95

The strongest evidence in support of cytoreductive surgery

of advanced ovarian cancer is provided by a meta-analysis

showing a 5.5% increase in median survival for every extra

10% in maximal debulking.96

Unfortunately, not all debulking operations for advanced-

stage disease are successful. Optimal debulking rates of up

to 70–90% have been reported in expert centres, but success

rates can be low as 10%.62,93,95,97–101,101,102 Complete debulking

should be achieved in at least 50% of patients with advanced

ovarian cancer who are operated on.97 As initial findings at

laparotomy and residual disease at the end of the operation

are important prognostic factors for women with advanced-

stage ovarian cancer, size and location of disease at the start

and end of the operation should be clearly documented in the

operation notes.11

Another frequently discussed issue is the value of system-

atic pelvic and para-aortic lymphadenectomy in patients with

advanced ovarian cancer. Since the 1980s, it has been known

that up to 80% of stage III ovarian cancer patients have posi-

tive lymph nodes in the pelvic or para-aortic area, and it was

supposed that the survival of these patients improved if they

underwent a systematic lymphadenectomy.103–106 Further-

more, pathological findings after chemotherapy suggested

that retroperitoneal lymph nodes were not efficiently treated

by chemotherapy.107–111 A large retrospective study with

13,918 advanced ovarian cancer patients indeed suggests an

improved survival if a more extended lymphadenectomy is

performed.112 However, a randomised controlled trial com-

paring systematic pelvic and para-aortic lymphadenectomy

with the selective removal of enlarged nodes only showed a

benefit in progression-free survival but not in overall survival
in women with optimally debulked advanced ovarian can-

cer.113 Unfortunately, the study was probably underpowered

to detect a possible survival benefit due to the low number

of events.3,113 There is no unanimity on how the results of this

study should be interpreted. Two important discussion points

remain. First, do we accept a higher morbidity rate to improve

the progression-free survival but not overall survival of pa-

tients with optimally debulked advanced ovarian cancer and

second, does systematic pelvic and para-aortic lymphadenec-

tomy prolong survival if the disease is otherwise completely

debulked.114,115 The answer to the first question is a matter

of clinical judgement. The issue of lymphadenectomy in

otherwise completely debulked advanced ovarian cancer

has never been addressed in a randomised controlled trial.

Theoretically, the removal of tumour containing lymph nodes

smaller than one centimetre is of most benefit if it renders

optimal debulking in complete debulking, thus if all intraperi-

toneal disease could be removed.33 Eisenkop demonstrated

that macroscopically positive lymph nodes often only became

apparent during lymphadenectomy, hence the removal of

palpable enlarged lymph nodes only would be insufficient to

achieve complete debulking in the retroperitoneal space.116

In a comparative non-randomised study, Scarabelli and col-

leagues found a survival benefit for patients with no residual

intraperitoneal disease who underwent systematic lymphade-

nectomy.117 Analysis of the surgical data from 889 patients in-

cluded in the SCOTROC-1 trial, investigating first-line

chemotherapy in advanced ovarian cancer (docetaxel-carbo-

platin versus paclitaxel-carboplatin), also suggests that lym-

phadenectomy is beneficial if all intraperitoneal disease is

removed. It shows a strikingly inferior progression free survival

for patients with no macroscopic disease at the end of the oper-

ation if they were operated on in the UK. This inferior outcome

of UK patients can be explained by the fact that pelvic and para-

aortic lymphadenectomy is not performed in the UK in patients

with advanced-stage ovarian cancer or because the intraperi-

toneal surgery is performed less radically than in the other

countries that accrued in the SCOTROC trial.118 Du Bois and col-

leagues evaluated the role of systematic lymphadenectomy

when macroscopically complete intraperitoneal resection is

achieved, in 1095 patients included in three first-line protocols.

The 5-year survival rate of patients who underwent systematic

lymphadenectomy appeared to be significantly improved.119

We conclude that pelvic and para-aortic lymphadenec-

tomy, defined as exploration of the retroperitoneal space with

the removal of at least all suspicious lymph nodes, in ad-

vanced ovarian cancer patients is indicated only if all intra-

peritoneal disease is completely debulked. The benefit of

systematic lymphadenectomy in intraperitoneal completely

debulked ovarian cancer will be investigated in a randomised

controlled trial (AGO-LION).119
4. Discussion

The aim of this paper was to propose process-based quality

indicators for ovarian cancer surgery, focussing on staging

laparotomy for ovarian cancer macroscopically confined to

the pelvis and debulking laparotomy for advanced-stage ovar-

ian cancer.
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Poor quality of care, lack of adherence to local guidelines

and associated inferior outcome has been seen in several

countries.43,100,120–126 This poor quality of care cannot be ac-

cepted, and the first initiatives have been taken to improve

the quality of ovarian cancer care.11,14

The first step in quality assurance is the development of

quality indicators to measure the quality of care and identify

areas for improvement. Process-based quality indicators are

under the control of care providers, and indicate precisely

what a surgeon should do to obtain a high likelihood of a

favourable outcome.17,127 As such, the proposed quality indi-

cator list offers a well designed tool for gynaecologists to

audit their surgical practice, identify areas for improvement

and eventually optimise the surgical care for all their

patients.

Of course, the proposed quality indicators will need to be

evaluated for their feasibility, reliability and validity. The fea-

sibility of quality assessment depends on the availability of

the data in the operation reports, which may not always re-

flect the quality of the actual performed surgery. Ideally, pro-

cess quality indicators are based on well conducted

randomised clinical trials establishing the positive relation-

ship between process and outcome. Unfortunately, in surgical

practice only a few randomised clinical trials are available to

support the benefit of an operation or certain aspects of it.

However, analyses of the surgical data of local databases

and data collected in clinical trials offer insight into the

importance of surgical processes. Also guidelines by interna-

tional expert organisations are available to set standards in

surgical practice.

To achieve optimal quality of care for ovarian cancer pa-

tients, attention also needs to be given to factors not included

in the proposed list of quality indicators, such as correct and

complete pre-operative assessment, anaesthetic and post-

operative care, appropriate post-operative chemotherapy and

communication with the patients and their family. However,

the role of state-of-the-art surgery cannot be overestimated.

Hence, the optimisation of its quality is an important step in

improving outcome for ovarian cancer patients.
5. Conclusion

The quality of staging procedures and debulking laparotomy

has been shown to be important in the care of patients with

epithelial ovarian cancer. However, data have shown major

variances in current surgical care for ovarian cancer patients.

Process-based quality indicators are easily measurable in a

timely fashion, and are ‘actionable’ to improve clinical prac-

tice. Based on the available evidence and international expert

agreement, we identified process-based quality indicators for

staging laparotomy for early-stage ovarian cancer and debul-

king laparotomy for high-stage ovarian cancer. These quality

indicators can be used as a tool to audit current practice and

advance attempts to improve the quality of ovarian cancer

surgery.
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