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Abstract

The European Organization for Research and Treatment of Cancer (EORTC) has a long history in the development of quality
assurance, in particular in radio- and chemotherapy. Quality assurance in surgical oncology is considered to be more complicated,
because it is a multistep procedure depending on the individual. Because of the growing importance of the quality of surgical
intervention in the multi-modality treatment approach of most cancers, the EORTC recently decided to investigate the current
status of quality assurance programmes, both outside and within, the EORTC. The review of EORTC involvement in this area has
been conducted on the basis of interviews with subcommittee chairmen and Data Center teams of the EORTC clinical research
groups. In addition, clinical trial protocols, case report forms (CRFs) and publications by the EORTC groups related to this field
were considered as possible sources of information. Several methods have been used or are currently under investigation to ensure
the quality of surgery within clinical trials. These include review of reported data, standardisation of surgery and pathology forms,
training sessions and site visits. However, there has been no attempt to harmonise these initiatives across the different medical
specialties. The EORTC will have to address this problem within its short-term scientific strategy. © 2001 Elsevier Science Ltd. All
rights reserved.
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1. Introduction

Within the European Organization for Research and
Treatment of Cancer (EORTC), quality assurance has
been an area of interest for many years [1]. In the 1980s,
the EORTC received several grants from the European
Union to perform quality control projects at different
levels. As part of this programme, the Radiotherapy
Group (RTG) started to investigate the quality and
homogeneity of the radiotherapy delivered by institu-
tions participating in trials of this group [2-7]. Various
techniques were used for this purpose, including
Dummy Run, equipment checks and in vivo and in vitro
dosimetry, immediate review of first randomised
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patients [8-20]. The programme has demonstrated that
the establishment of a quality assurance programme in
radiotherapy was feasible and could contribute to uni-
form important aspects of radiotherapy treatment of the
participating institutions.

In addition, the Quality Assurance Committee (QAC)
initiated projects regarding quality assurance in chemo-
therapy and reporting of data in clinical trials [21-24].
Considerable variation was found between centres in
the organisation of chemotherapy administration.
However, more striking differences were noted between
the type and quality of hospital files regarding the (lack
of) systemic recording of treatment-related data. As a
consequence, stricter guidelines concerning the calcula-
tion of doses of chemotherapy have been defined. Fur-
thermore, a systemic therapy checklist was developed to
facilitate the reporting of the sequence, timing and doses
of chemotherapy and treatment-related toxicity as well.
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The use of the EORTC systemic checklist markedly
increased the quality and quantity of treatment data
reported in the patient’s file [25].

In the field of surgery, a quality control programme
was implemented by the Melanoma Group with regard
to isolated limb perfusion as adjuvant treatment in
melanomas located on the extremities [26]. The perfor-
mance of site visits resulted in a decrease of surgery-
related protocol violations from 28 to 11%, which
showed the feasibility of surgical quality control.

More recently, the importance of the quality of sur-
gery and its influence on outcome has been shown more
clearly. The quality of local surgical therapy for solid
tumours influences local control to a large extent. For
many years, most treatment failures were considered to
be caused by the biological behaviour of the tumour
rather than by an inadequate local therapy. However,
several studies have shown [27-31] that an improvement
in the surgical procedure had much more influence on
local recurrence rates than the use of adjuvant radio-
therapy. The role of surgery has been questioned in
adjuvant trials, which are very common within the
EORTC. If the quality of surgery varies between the
participating centres and individual surgeons, then how
reliable is the effect of adjuvant treatment? Such an
ambiguous situation is, for example, visible in the trial
on the effect of radiotherapy following total mas-
tectomy as reported by Overgaard [32]. Mean local
recurrence rates of 9% (irradiated patients) versus 32%
(non-irradiated group) were observed, which are both
considered to be rather high. The authors clearly iden-
tified important variations in the extent of surgery. Both
the management of the axilla and the mastectomy
seemed to have been inappropriate, since more than half
of the recurrences were on the chest wall. It was con-
cluded, that with the current surgical methods of treat-
ment, radiotherapy seemed to be required for adequate
loco-regional control. This has resulted in the standard
application of radiotherapy following mastectomy.

Although it is known that a wide variation may exist
in the quality of surgery, it seems virtually impossible to
objectively assess the quality of surgery, in contrast to
the objectively measurable treatment variables in
chemo- and radiotherapy. The success of an operation
depends on the sequence of numerous manual actions/
technical factors, in which the individual surgeon is the
only determinant. Because the evaluation of the actual
surgical treatment is so complex, surrogate indicators
related to outcome usually assess the quality of surgery.
Frequently used outcome parameters are either short-
term morbidity and mortality, or long-term local con-
trol and survival.

On the basis of the success of a previous quality
assurance programme, the importance of surgery in
local control and the evidence that outcome may be
related to the quality of treatment, the EORTC decided

that, although difficult, some type of uniformity in the
quality of surgery should be guaranteed in order to
provide reliable and proper results in surgical and
adjuvant trials.

As guidelines on this topic are not yet available, the
QAC of the EORTC started with an inventory of
the available experience and future plans within the
groups. The ultimate goal was to try to identify quality
criteria, which could be used for all groups within the
EORTC.

Quality assurance activities within the groups are
handled by different sub-committees in collaboration
with representatives of Data Center staff. Therefore, a
description will be given of the presence of these sub-
committees within the EORTC groups and their
respective responsibilities. This section will be followed
by the evaluation of current practices regarding proto-
col descriptions and documentation on the case report
forms (CRFs), preceding specific projects on Quality
Assurance in Surgical Oncology (QASO).

2. Methods

Between the end of 2000 and February 2001, all sub-
committee chairmen and Data Center teams of 10
EORTC clinical research groups which are active in the
field of quality assurance in surgical oncology were
interviewed (see Table 1). Ten clinical research groups
are active in fields related to specific tumour sites,
including the Radiotherapy Group (RTG). The RTG
was included in the project because radiotherapy also
focuses on local control. Moreover, most of the patients
treated by radiotherapy have been operated on as well.
Therefore, both the quality of radiotherapy and surgery
are of importance for the evaluation of the efficacy of
treatment.

The aim of the interviews was to acquire information
on general strategies and specific projects within groups
in the field of quality assurance in surgical oncology.

All 61 protocols of the abovementioned groups were
evaluated to select the studies in which local control was
considered to be of importance. As the quality of sur-
gery mainly influences the local recurrence rates, only
trials reporting on local recurrence, disease-free or pro-
gression-free survival were examined together with trials
in which an ‘adequate’ resection was specifically
required. The majority of these protocols were open
during the last evaluation (January 2001). In addition,
two Gastrointestinal Tract Cancer Group (GITCG)-
trials, which had been closed to entry in 1998, were
examined, because the number of open trials were too
limited to allow a proper evaluation. In other groups
(Breast Cancer Group, Genito-Urinary Tract Cancer
Group and Lung Cancer Group) trials to be opened
soon were included for the same reason. Altogether, 23
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protocols were selected for further evaluation concer-
ning parameters in the fields of surgery, pathology and
radiology.

Publications and reports by the individual EORTC
groups on projects related to quality assurance in sur-
gery and pathology, were also evaluated and reported.

3. Results
3.1. EORTC groups’ subcommittees

Table 1 shows the presence within a group of formal
sub-committees for quality assurance, surgery and
pathology. In general, the quality assurance sub-com-
mittee is responsible for the admission and audit of the
group members, the surgery sub-committee for the
description of the surgical procedures in the protocol
and the pathology subcommittee is either active in the
quality of pathology (reporting) and/or pathology
review/marker studies. All together their activities are
essential to enable quality assurance in surgical oncology.

3.2. Quality assurance sub-committees (QASC)

In 1998, minimal requirements for quality assurance
within the EORTC groups were defined by the EORTC
Quality Assurance Committee (QAC). These require-
ments consisted of the nomination of a responsible
investigator for quality assurance matters of the group,
the creation of a QASC with the purpose of reviewing
membership and checking the compliance with the reg-
ulations of the group. Furthermore, the sub-committee
should identify, discuss and address specific quality
assurance problems which may be ‘disease or modality’
oriented and suggest possible perspectives of research
programmes. The QASC should provide a yearly report
of its activities to the Quality Assurance Unit (QAU) of
the Data Center.

In seven out of 10 groups, a quality assurance com-
mittee is present and active (Table 1). The Head and

Table 1
Presence of group sub-committees

Neck group (HNCG) appointed a Quality Assurance
Co-ordinator instead of a committee, due to the limited
size of the group. In the Melanoma Group, no quality
assurance committee is present; however, quality assur-
ance activities have been undertaken by the Board of
the Group in collaboration with the Data Center team.
There is no QASC in the EOI and the STBSG, which
are all small groups and mainly consist of specialised
institutions. The STBSG does, however, site visit at
each applying institution.

The tasks of the QASCs usually include the audit of
membership and the initiation of quality assurance
programmes which are either disease- or modality-spe-
cific. Table 2 shows the current tasks of the different
quality assurance sub-committees.

All of the seven groups that have a quality assurance
sub-committee, are active regarding the audit of mem-
bership and the evaluation of the compliance of the
group members with the regulations of the group. The
latter is generally implemented through some type of
quality control of the data collected in clinical trials.
Concerning surgery, solely the GITCG and the GCG
have discussed structural projects in quality assurance
within this sub-committee. In the other groups, quality
assurance programmes related to specific treatment
modalities are not handled by the QASC. It is the
responsibility of the surgery sub-committee or the study
co-ordinator of specific protocols. In the RTG, the
QASC has defined minimum criteria for radiotherapy
departments to participate in EORTC trials.

In most groups, a quality assurance questionnaire has
been developed separately for the selection of new
group members. However, the number of questions
concerning surgery varies.

Table 3 shows whether information, considered to be
of importance for quality assurance is collected by the
questionnaires within the different groups.

A majority of the questionnaires require information
related to the general structure and management of the
hospital. This information includes the type of hospital
and the number of patients treated per year. The

Group name

Quality Assurance
Sub-committee

Surgery
Sub-committee

Pathology
Sub-committee

BCG (Breast Cancer Group)

EOI (European Osteosarcoma Intergroup)
GITCG (Gastrointestinal Tract Cancer Group)
GUTCG (Genito-Urinary Tract Cancer Group)
GCG (Gynecological Cancer Group)

HNCG (Head and Neck Cancer Group)

LCG (Lung Cancer Group)

MG (Melanoma Group)

RTG (Radiotherapy Group)

STBSG (Soft Tissue and Bone Sarcoma Group) -

+

+ o+ o+

+

+ +
+ +
+ +
- +
+ +
+ +
+ +
+ +
+ +

+, present; —, not present.
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presence of a ‘joint clinic’, or multi-disciplinary con-
sultations is checked in approximately half of the ques-
tionnaires. The information collected on hospital
facilities like radiology, pathology and nuclear medicine
is scarce. The situation concerning the information
related to volume of activities and staff members in the
department of surgery and the hospital in general, can
be summarised as follows. In six groups, this informa-
tion should be filled in either by the applying institution
or by the applying department (GITCG, GCG, HNCG,
LCG, MG, RTG). As a result, the questionnaire will
provide heterogeneous information. In some cases, it
will be related to the overall hospital characteristics. In
other cases, it will provide parameters related to a cer-
tain department (LCG). As a consequence, only the
name of the responsible surgeon will be known, if the
surgical department is not applying, because the ques-
tionnaire does not require information regarding the
surgical department specifically except for the name of a
representative. Concerning the GCG and RTG, the
applying department will obviously be known. The
GITCG and the HNCG have added a paragraph col-
lecting information about the numbers of patients trea-

Table 2
Tasks of the quality assurance sub-committees

ted yearly and the number of staff members. The MG
has restricted the required information on volume to the
number of melanoma patients treated during the last 2
years and does not require any information about staff
members.

Some groups have written a Standard Operating Pro-
cedure (SOP) on the membership requirements and/or
on the functioning of the QASC (BCG, GITCG, RTGQG).
This document is of importance for objective admission
of new members and objective audit of the performance
of group members.

The initiation of programmes concerning quality assur-
ance in surgical oncology (QASO) will be discussed later.

3.3. Surgery sub-committees

Table 1 shows the presence of a surgery sub-commit-
tee for the individual groups. In all groups, except for
the GUTCG either a surgery or a loco-regional control
sub-committee (STBSG/BCG) is present. Although
there is no surgery sub-committee in the GUTCG, this
group has been active concerning QASO. Sub-commit-
tees per tumour type have initiated QASO programmes
in their fields.

The main task of the surgery sub-committees is to
design and develop surgical trials or trials related to
loco-regional therapy. Some sub-committees also write

Group Audit Compliance QASO* . .
name membership with regulations the surgical part of the protocols and/or are responsible
for the development of a QASO programme.
BCG + + —
GITCG + + + .
GUTCG n X -~ 3.4. Pathology sub-committees
GCG + + +
HNCG + - - A pathology sub-committee is present in all groups
LCG + + (Table 1).
RTG + + - SRS , - ,
The majority of the pathology sub-committees are
a Quality assurance in surgical oncology. focused on pathology review, either systematic (EOI
+, present; —, not present. and STBSG), but more often incidental (remaining
Table 3
Quality Assurance Questionnaires
Group Questionnaire Hospital Volume Facilities Nuclear  Pathology MDC Department of Surgery
name type radiology medicine
Total Volume No staff ~ Specialisation
volume specific area members
BCG + + + + + + - + + +
EOI - - - - - - - - -
GITCG  + + + - _ La ¥ _ n n "
GUTCG + - + + + - + - + -
GCG + + + - - - - + + -
HNCG + + + + - + + + +
LCG + + + + — + — + + _
MG + + - - - + - + + +
RTG + + + - - + - - - -
STBSG  — - - - - -

+ present; — not present; MDC, multidisciplinary consultation/‘joint clinics’.

4 Surgeon is asked if he asks consent from the local pathologist for trials and if the pathologists systematically reports the number of removed and

positive lymph nodes.
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groups). This procedure will ensure the quality of sta-
ging, but obviously cannot evaluate the quality of sur-
gery. Only several blocks of the specimen will be
available to the reference pathologist, which will not
allow a correct evaluation of the resection margins and/
or the number of resected lymph nodes. Other fields of
interest are translational research and standardising
pathology reporting. The latter initiative is undertaken
through a detailed description of the information to be
reported, as well as through specific data collected in the
CRFs (EOI, HNCG, LCG and STBSG).

3.5. Evaluation of clinical trial protocols concerning
surgery and pathology

The 23 selected protocols and CRFs have been eval-
uated with respect to parameters of interest in the fields
of surgery and pathology, which is shown in Table 4. A
particular attention has been paid to the extent of the
descriptions of surgical and pathological procedures in
the protocol and the way the adherence to these guide-
lines was checked in the CRFs. The extent of the
descriptions has been categorised into: no description
(=), limited guidelines (&), general guidelines (+),
detailed description (+ +) and minute/precise descrip-
tion (+ + +).

The minimum criteria to evaluate the surgical inter-
vention include the type of surgical procedure, the
extent of local surgery and the extent of the lymph-
adenectomy. The margins of resection and the number
of (resected and involved) lymph nodes were considered
as minimum criteria for the reporting of the pathologi-
cal examination. Consequently, a minus in the table
means, that this information is not collected on the
CRFs, a + indicates that the criteria are partially met, a
+ means that these items are collected. More detailed
CRFs are rewarded with an increasing number of plu-
ses. Other parameters checked include the collection of

the original surgery and/or pathology reports and
pathology review.

The quality of pre-operative imaging is also very
important in many tumours. Although it is impossible
to check the quality of pre-operative imaging, it was
noted whether the protocol contained an adequate
description of radiological evaluations required and
whether this was checked on the CRF.

By evaluating the different protocols, it has become
clear, that the majority of the groups do not have a
general strategy on the description and reporting of
surgery and pathology.

For example, some groups had well-designed descrip-
tions and documentation in one trial, but in other trials,
hardly any attention was paid to the same topics. With
time, however, the attention to the extent of the
description and the reporting has increased.

Most groups meet the minimum criteria for the
description of the surgical procedure in the protocol. It
may, however, be necessary to state that these minimum
criteria are general guidelines only. Therefore, they
might not be sufficient for a proper quality control of
the operative procedure.

Guidelines on the reporting of pathology are gen-
erally less detailed than the surgical guidelines, although
the minimum criteria mentioned before are usually
checked on the CRFs.

About half of the groups collect original (pathology
and/or surgery) reports and compare them with the data
submitted on the CRFs. This is performed either sys-
tematically (LCG) or in specific protocols (GUTCG,
GCG, MG, RTG and STBSG). Although precise results
are not yet known, it has become clear that the control
of data consistency in these fields is as important as in
any other field.

Concerning programmes on quality assurance, it was
remarkable, that hardly any of the groups described the
quality assurance procedures in the section ‘quality

Table 4
Evaluation of trials
Group Number of Surgery Pathology Collection original Pathology Radiology QASO
name selected trials reports surgery pathology  review

Protocol CRF Protocol CRF Protocol CRF
BCG 3 + + + + - — + + +
EOI 1 + ++ + + - + + ++ -
GITCG 4 ++ + + + + — _ _ + +
GUTCG 3 + + + + ++ +PA + + + -
GCG 4 + + + + +Surg/PA + + + +
HNCG 1 + +++  + +++ - - + + +
LCG 2 + 4+ +++ o+ + +Surg/PA - + + +
MG 1 ++ + + ++ +PA + + + -
RTG 3 + + + + +PA + + + -
STBSG 1 ++ ++ ++ + +PA + + + -

—, not present; =+, partially present; +, meets minimum criteria; + +, detailed; + + +, precise; QASO, quality assurance in surgical oncology;

CREF, case report form; surg, surgery; PA, pathology.

The appendix contains the results of the evaluation of the separate protocols.
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assurance’, which is a standard section of the protocols.
These procedures were specified within the sections
concerning surgery. The + sign in the table (in the
QASO-column) indicates that QASO-programmes are
designed for specific protocols and not on a structural
basis. In the GITCG, GCG and HNCG protocols with
a quality assurance programme and in some of the
GUTCG protocols, a drawing of the extent of resection
should be kept in the clinical record.

Currently, pre-operatively-required radiological exam-
inations are outlined in all protocols (with an exception of
some trials of the GITCG). The performance of manda-
tory radiological examinations are virtually always
checked. The results of recommended follow-up evalua-
tions are usually not requested on the CRFs.

3.6. Projects and results in quality assurance in surgical
oncology

This section describes the efforts of the groups in the
field of Quality Assurance in QASO. Table 5 shows the
projects in the different groups. This table gives an
overview of the publications and subjects of ongoing
projects per group.

3.6.1. Breast Cancer Group (BCG)

In 1991, the group published its first manual for clin-
ical research in breast cancer in an effort to standardise
as many aspects of diagnosis and treatment as possible
[33]. The manual has been updated several times, with
the most recent version published in 2000 [34]. Although
this resulted in standardised descriptions of the surgical
procedures, this could not immediately be translated
into a standardised documentation of the procedure
actually performed [35]. With the aim of developing a
standard surgical report for breast conserving therapy,
the surgical procedure was translated into a series of
steps that could be quantitatively documented [35].
Between 1993 and 1994, a comparison was made of the
surgical procedures for breast conserving treatment in
seven EORTC centres. Even though the participating
centres were involved in a single trial and had previously
developed regular contacts about the practical aspects
of treatment, many differences were detected. The need
for a stricter set of guidelines was stressed, especially in
conducting clinical trials [36-38]. Consequently, the
standardised report was used in one EORTC trial [35].
Unfortunately, this trial was closed prematurely because
of insufficient accrual of patients.

In 2000, the long-term results of the 10801 trial [39]
(comparing breast-conserving therapy with mas-
tectomy) in which patients had been entered between
1980 and 1986 were published. As part of the analysis,
differences were calculated concerning local recurrences
among the participating centres. These variations
ranged from 10.5 to 36.0% after breast conserving

therapy and from 4.6 to 21.3% after mastectomy.
Recently, the group opened the AMAROS-trial (proto-
col no. 10981: after mapping of the axilla: radiotherapy
or surgery), which contains an extensive programme on
quality assurance of the sentinel node procedure. In
order to participate in the study, surgeons should follow
a training course and complete the learning phase for
this procedure. Strict quality control guidelines are
defined and they will be checked by review of the docu-
mented procedures and site visits. Quality assurance
procedures for the related specialties have also been
developed.

One of the future plans is the analysis of old trials to
investigate the possible relationship between local
tumour control and survival [40].

3.6.2. European Osteosarcoma Intergroup (EOI)

The effect of local recurrence on survival in resected
osteosarcoma was recently highlighted in a paper of the
group [41]. The remarks made in this paper on the con-
sistency of the data, were of interest for our study. The
trial data suggested that 64 (11%) of the 570 patients
had a local recurrence. After verification of these data
using the definition of local recurrence in the protocol,
the reported local recurrences appeared to be unjustified
in 19 of the 64 (30%) patients.

In a second study, the influence of surgical therapy on
outcome was evaluated. Additional data on surgical
methods and outcomes of 202 patients were collected.
These patients had been included by three centres,
attributing the majority of patients in the trial. Between
the centres, a variation in the local recurrence rates was
found ranging from 2.5 to 13.3%. A clear relationship
was found between the extent of surgery and local
recurrence rates. The centre with the low local recur-
rence rate had a very high (51%) rate of amputation
compared with the other centres (15 and 17%). Inter-
estingly, the survival curves for patients having ampu-
tation at all three centres were virtually the same.

3.6.3. Gastrointestinal Tract Cancer Group (GITCG)

Similar to the BCG, the GITCG published a Manual
for diagnosis and treatment of gastrointestinal tract
cancer in 1993 [42].

In the years 1994-1995, the group performed a retro-
spective study on the ‘adequacy’ of surgery for gastric
cancer as a prognostic factor in resectable gastric can-
cer, with the use of the surgery and pathology data of
trial no. 40813 [43,44]. The adequacy of surgery was
judged on the extent of regional lymphadenectomy in
relation to the tumour site. Among the 309 patients
analysed, it was found that adequate surgery had been
achieved in only approximately 33% of the cases.
Moreover, this study demonstrated that in Europe in
the early 1990s approximately 10 different surgical
approaches were used for the treatment of gastric
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Projects in the field of quality assurance in surgical oncology

Group Title article/Project Name first Journal name Year public
name author
BCG Manual for clinical research in breast cancer BCG n.a. 1991 (first)—
2000 (last)
Quality assurance of surgery in clinical trials Fentiman European Journal 1994
of Cancer
Documentation of the surgical procedure; a tool for quality Christiaens Anticancer Research 1996
assessment for breast conservative treatment
More detailed documentation of the operative procedures in Christiaens European Journal 1996
breast conserving treatment: what good will it do to us? of Surgical Oncology
Comparison of the surgical procedures for BCT of early breast Christiaens European Journal 1996
cancer in seven EORTC centres of Cancer
CRFs as a tool for quality assurance: consistency with guidelines Christiaens Not yet published 2001
in the protocols
Long-term results of a randomized trial comparing BCT with Van Dongen Journal of the National 2000
mastectomy: EORTC 10801 trial Cancer Institute
Quality assurance of the sentinel node procedure in breast cancer BCG n.a. Ongoing
(EORTC trial no. 10981)
Analysis of old trials investigating the possible relationship between BCG n.a. Future
local tumour control and survival
EOI Effect of local recurrence on survival in resected osteosarcoma Weeden European Journal 2001
of Cancer
Surgical outcomes from a randomised trial of chemotherapy for Grimer Not yet published 2001
osteosarcoma
GITCG Manual for diagnosis and treatment of gastrointestinal cancer Wils n.a. 1993
Prognostic factors in resectable gastric cancer: results of EORTC Lise Annals of Surgical 1995
study no. 40813 on FAM adjuvant chemotherapy Oncology
Final results of a phase I1I clinical trial of adjuvant chemotherapy Lise Journal of Clinical 1995
in resectable gastric cancer Oncology
Total mesorectal excision with or without pre-operative radiotherapy GITCG Not yet published n.a
in primary rectal cancer: EORTC trial no. 40971
Adjuvant chemotherapy in resectable gastric cancer: EORTC GITCG Not yet published n.a.
trial no. 40905
GUTCG  Treatment of superficial bladder tumours: achievements and needs Kurth Eur Urol 2000
Quality control of radical prostatectomy. A feasibility study Van Poppel Accepted for publication 2001
EJC
Superficial bladder cancer: recurrence at 3 months Sylvester Not yet published 2001
How is radical nephrectomy performed over Europe?: analysis Kirkali Not yet published 2001
of differences
GCG Quality control in multicentric clinical trials Favalli European Journal 2000
of Cancer
EORTC trial no. 55971 GCG n.a. Ongoing
HNCG EORTC trial no. 24954 HNCG n.a. Ongoing
Standardising surgery and pathology case report forms Surgery and n.a. Ongoing/
Pathology future
Sub-committee
LCG EORTC trial no. 08941 LCG n.a. Ongoing
EORTC trial no. 08981 LCG n.a. Ongoing
Standardising forms for registration LCG n.a. Ongoing
MG Surgical quality control in an international randomised clinical trial Schraffoordt European Journal of 1992
Koops Surgical Oncology
Quality assurance of the sentinel node procedure MG n.a. Ongoing
RTG Interinstitutional differences in the boost versus no boost trial Bartelink Not yet published 2001
STBSG Quality Control in Surgery RTG n.a. Ongoing

BCT, breast conserving therapy; EORTC, European Organization for Research and Treatment of Cancer; CRF, case report form; FAM, 5-
fluorouracil, doxorubicin and mitomycin C; n.a., not applicable.

cancer. It was evident that the institutions with the
highest number of registered patients, and therefore
with a wider experience of gastric cancer, tended to fol-
low the guidelines suggested for adequate surgery more
uniformly than those with fewer patients.

The comparison made between the data in the surgical
and pathology forms was useful in assessing the quality of
surgery. This was used to define the criteria for surgery in
protocol no. 40905. Moreover, it enabled a selection of
the participating institutions. A commitment statement
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on the performance of the specified surgical procedure
by the investigators was required, before participation
was accepted.

Furthermore, the group participated in the Dutch
TME study (EORTC no. 40971), in which a QASO
programme was implemented. However, only 42
EORTC patients could be included. The low accrual by
the EORTC was mainly due to the quality assurance
requirements. Logistical aspects, related to supervision
of operations by a limited number of specialised sur-
geons, formed the main restricting factors. Conditions,
which are very feasible within one country, appeared to
be much more difficult to easily implement across dif-
ferent European countries.

The attention of the group to the importance of the
quality of surgery is further emphasised by the organi-
sation of a symposium in April 2001 called ‘The Sur-
geon as a Prognostic Factor’.

3.6.4. Genito-Urinary Tract Cancer Group (GUTCG)

Differences in local recurrence rates for superficial
bladder cancer at three months after complete resection
have been analysed recently [45]. The data of 2655
patients of 18 different institutions, treated between
1975 and 1986, were analysed. The study revealed wide
variations in local recurrence rates (0-36% for single
tumours and 7-75% for multiple tumours) between the
institutions. The variation between institutions
remained unexplained and is currently subject to further
investigation.

The group also performed a feasibility study on the
quality control in radical prostatectomies [46]. Detailed
information on the surgical procedure was collected by
means of questionnaires (232 patients, treated in 23
institutions). The mean values for each parameter were
very different in the various centres. However, the out-
comes in terms of tumour control and incontinence
could not be related to the number of radical prosta-
tectomies performed. The authors concluded, that
quality control of radical prostatectomies is feasible on
the basis of very few parameters, that can recognise
centres that perform better or worse than a proposed
average.

A current project of the group is a prospective survey
on the performance of radical nephrectomy in renal cell
carcinoma. By means of questionnaires, it attempted to
document the way radical nephrectomy is carried out in
Europe and to investigate the feasibility of quality con-
trol measures in this procedure. Preliminary results of
136 patients operated on by 37 urologists will be
presented at the European Association of Urology
(EAU) in April 2001 [47]. From these results, it was
found that although clear differences in surgical
approach and management do exist, one can not con-
clude from these data that one urologist is doing better
than another.

3.6.5. Gynecological Cancer group (GCG)

The results of the project of the GCG on quality
control were published in 2000 [24]. Although this study
revealed interesting information on data consistency
and quality assurance in chemotherapy, it did not
address any aspect of quality assurance in surgery. In
the presently open trial no. 55971 (Neo-adjuvant
chemotherapy in advanced ovarian cancer followed by
interval debulking surgery versus primary debulking
surgery followed by chemotherapy) it was stated that
the operations should be performed by senior surgeons
only. Detailed guidelines on the surgical procedure and
reporting are provided by the protocol. Hospital reports
of surgery and pathology are collected and a site-visit
programme will be undertaken.

3.6.6. Head and Neck Cancer Group (HNCG)

The HNCG has a quality control programme in its
larynx preservation trial no. 24954 (Phase III study on
larynx preservation comparing induction chemotherapy
and radiotherapy versus alternating chemo-radio-
therapy in resectable hypopharynx and larynx cancers).
In this trial, the operability must be assessed by a head
and neck surgeon. A precise sketch of the local and
nodal extension must be kept in the clinical record. The
protocol provides general guidelines concerning the
extent of surgery and the levels of lymph nodes that
should be resected. Essential elements on the reporting
of pathology are clearly described. All recommenda-
tions are checked on the CRFs. Quality control will pay
attention to the radicality of the operation and the
completeness and proper examination of the lymph-
adenectomy. This information will be evaluated on the
basis of the data provided on the CRFs.

This group is also currently working on a project
aimed at the design of standard operative and pathol-
ogy reports. Moreover, they have recommended the use
of specific guidelines on the reporting of the pathologi-
cal examination. These are used by approximately 80%
of the pathologists when patients are entered into the
trial. In common practice, the guidelines are generally
not used. This is considered as a problem, because
patients are randomised after the diagnosis is confirmed
by pathological examination. To encourage participa-
tion of pathologists from member institutions and to
encourage the use of the proposed guidelines in com-
mon practice, the group invited pathologists of the lar-
gest institutions to discuss this face to face during a
group meeting.

3.6.7. Lung Cancer Group (LCG)

The LCG has focused its attention on adequately
documenting the performed surgery (procedure and
complications) and pathology. This was implemented in
the currently open trial in which surgery is an important
part of the treatment (no. 08941, Surgery versus
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radiotherapy in patients with stage IIla non-small cell
lung carcinoma (NSCLC) after a response to induction
chemotherapy). The protocol contains a detailed
description of the required surgical procedure and a
drawing indicating the exact location of the described
regional lymph nodes. Detailed CRFs are compared
with the original (hospital) forms for consistency. The
same method of quality control is planned for a trial
that will be opened soon (no. 08981-phase Il-trial,
which evaluates the effect of surgical treatment of stage
IIb NSCLC after induction chemotherapy).

3.6.8. Melanoma Group (MG )

The MG has been a pioneer in the field of quality
assurance of the surgical procedure. In the isolated limb
perfusion trial (no. 18332, opened in 1984) a quality
assurance programme was performed. With general
meetings and on-site visits, the percentage of protocol
violations could be reduced from 28 to 11% [26].

Currently, the melanoma group is defining standard
guidelines and CRFs for quality control in sentinel
lymph node dissections.

3.6.9. Radiotherapy Group (RTG)

The RTG usually performs its trials in collaboration
with one of the disease-oriented groups. It therefore,
does not have a general strategy regarding the quality
(control) of surgery.

3.6.10. Soft Tissue and Bone Sarcoma Group (STBSG)

The group recently designed standard reports on all
aspects related to the quality of surgery. This includes
the pre-operative examination and treatment, detailed
documentation of the performed surgery (and post-
operative complications) and adequate reporting of the
histological examination.

Within the groups, several ideas concerning the
methods of quality assurance in surgical oncology are
currently under discussion. Site visits is one of the
methods mentioned most frequently. Although this is
expected to be the most effective way to check the
quality of the operative procedure, the groups do not
have the financial funding to put this into practice.
Video-taping would be less costly, but it would still
require a lot of time to audit and is less effective.
Training sessions could be helpful especially in techni-
cally complex procedures or for the implementation of
new techniques. Similar sessions were also mentioned to
be of importance for pathologists in order to encourage
the accuracy of their reporting.

A method of quality control, already implemented in
some groups, is the design of specific guidelines for the
descriptions of surgery in the protocol and standard
items on the CRFs. The GUTCG and GCG are now
discussing this procedure as well. An idea brought up by

the EOI, was to design a case study, and to require each
surgeons’ view on adequate treatment. This would
enable a discussion on the adequacy of treatment in
similar cases. Furthermore, it was mentioned, that as
objective criteria to assess the quality of surgery are not
yet available, adequate reporting of the performed pro-
cedures should be the first step in the process.

4. Discussion and conclusions

It has become clear that there is an increasing aware-
ness of the importance of quality assurance in surgical
oncology in all of the EORTC clinical research groups.
This can be concluded from the implementation of
quality assurance questionnaires, a trend to a more
detailed description and documentation of the surgical
procedures and increasing efforts to use some kind of
quality assurance in surgery-related trials. Despite suc-
cessful projects in the past by individual groups, and
promising ongoing and future initiatives, the imple-
mentation of quality assurance in surgical oncology
requires a more structural approach. This was empha-
sised by the EORTC Scientific Strategy Meeting in 1999
[1] and during the EORTC site-visit by the National
Cancer Institute (NCI) in 2000.

The NCI is facing the same dilemma in the US and
has changed its strategy accordingly. The bottom-up
approach has been replaced by a top-down approach.
In the bottom-up strategy, the groups decide on the
initiation of a quality assurance programme and are
responsible for the funding of the programme. Using
the top-down approach, the importance of quality con-
trol is acknowledged by the top and the implementation
of quality assurance programmes is encouraged by pro-
viding funding for the development of projects. This has
resulted, in recent years, in initiatives in the fields of
breast cancer [48], colorectal cancer and melanomas,
with a variable rate of success. Similarly, the EORTC
quality assurance committee (QAC) could play an
important role in order to implement a structured
strategy concerning quality assurance in surgical oncol-
ogy. One aspect should be, to encourage the use of a
more uniform quality assurance questionnaire, especially
regarding information on the surgical departments.

Furthermore, it would be recommendable, to define
guidelines on the descriptions of required procedures
and reporting in the protocols concerning radiology,
surgery and pathology. Although the Protocol Review
Committee (PRC) currently requires detailed descrip-
tions, no clear guidelines are available yet. In this
aspect, more attention to the performance and quality
of preoperative diagnostics would also be appropriate,
because these very often form the basis in the assess-
ment of the operability of the tumour and the extent of
resection. Moreover, guidelines on the reporting of
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pathology should be provided, as these could contribute
substantially to the audit of the performed operation.
Adequate reporting and collection of data could be
implemented by defining minimum criteria for the
CRFs. The consistency of these data should be checked
by collection of the hospital/original reports and com-
paring them with the data collected in the CRFs. The
efficacy/necessity of this kind of evaluation was
clearly shown in the Dutch TME study [49], a multi-
centre randomised trial applying pre-defined stan-
dards of surgery, radiotherapy and pathology in rectal
cancer.

However, even if guidelines and adequate doc-
umentation are provided, it will remain a difficult task
to audit the (quality of the) performed surgery. There
are some major restricting factors in the quality assur-
ance of surgery: the methods of quality control and the
funding of potentially successful initiatives. Both factors
are of importance when comparing strategies in quality
assurance between either radiotherapy or chemotherapy
and surgery. Whereas the performance of a radio-
therapist and a medical oncologist are quantifiable and
therefore, objectively measurable, the performance of
the surgeon consists of a multi-step procedure, which is
dependent on the individual. Documentation of the
surgical procedure is only representative for the actual
performance to a limited extent, considering the fact,
that it is impossible to document each single step.
Therefore, the most effective, but costly solution
remains a personal audit of the surgeon in the operating
theatre. The logistic difficulties of the implementation of
this kind of quality control in Europe should not be
underestimated. This has been illustrated by the low
accrual of the EORTC in the TME-study: the feasibility
of a national system can not be translated in a pan-
European success automatically.

Apart from the variability in the quality of operations
themselves, the quality of surgery is related to the qual-
ity of pre- and postoperative staging (i.e. quality of
radiology and pathology), as was previously mentioned.

These disciplines should therefore be included in quality
assurance programmes focused on surgical oncology.

A joint approach of the responsible specialists would
be useful in the development of quality assurance cri-
teria in surgical oncology. The need for further discus-
sion amongst specialists of new methods to be applied
specifically to this area has been expressed by the sub-
committee chairmen. The best opportunity for this
meeting would probably be at the next conference
organised by the European Society of Surgical Oncol-
ogy (ESSO) which will take place in 2002.

Concerning funding, the situation is also different in
systematic treatments compared with surgery. In
chemotherapy, trials are frequently financed by the
pharmaceutical industry, which obviously does not
apply to surgery. This, in combination with the
complexity of surgical quality control on its own,
emphasises the need for a structural top-down
approach. The EORTC Board has recently decided to
encourage a structural development in quality assurance
in surgical oncology. As part of this programme, a
research fellow will be appointed for several years.
However, the tasks of such a fellow will only enable
adequate co-ordination and development of methods of
quality control. To put these systems into practice,
additional funding will be essential. In the past, the
EORTC quality assurance programmes in radiotherapy
and chemotherapy have been funded, in part, by grants
from the European Union (EU). As the impact of the
quality of surgical oncology is now generally acknowl-
edged, it would be appropriate for the EU to support
such programmes as well.
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Appendix. Evaluation of trials

Group Selected trial Surgery Pathology Collection Pathology Radiology QASO
name numbers original reports review
Protocol CRF Protocol CRF surgery/pathology Protocol CRF
BCG 10963 —a - —a + - — + + —
10974 ++ —b —2 —b - — + —b -
10981 ++ +¢ + + + + + + — — + + + + +
EOI 80931 +4d + + + — - + + ++f -
GITCG 409058 +++ + 4+ + + 4+ + ++ + - — —h - +i
40911¢ —a + —a + — — —h — —
40954 + + + + + + + + + — — + + —
40983 + +J ++ - + - - + + -
GUTCG 30904 + ++ + + +k PA + + + +i
30955 + + + + 4k - - + - +i
30994 + b — —b — — + —b —
GCG 55874 —a + + + PA + + + —
55971 +++ +++ — + Surgery — + + +i
+PA
55981 + + + + — — + + -
55991 + + + + - + + — —
HNCG 24954 + + 4+ +! + 4+ + - — + + +
LCG 08941 +++ ++ + + + Surgery - + + +i
+PA
08981 +++ —b + b Surgery - + —b +
+PA
MG 08991 ++ + + + +k PA + + + —
RTG 22911 + + ++ + PA + + + —
22921 + ++ + ++ + — — + + —
22922 —a + + +m - — + — —
STBSG 62931 + + + + + + —n PA + + + -

—, not present; =+, partially present; +, meets minimum criteria; + +, detailed; + + +, precise; QASO, quality assurance in surgical oncology;
CRF, case report form; QA, quality assurance; SN, sentinel node; PA, pathology.

2 No paragraph on pathology and/or surgery, requirements can only be found in the eligibility/stratification criteria.

® Not available yet.

¢ Very detailed on SN procedure, minimum criteria on local treatment.

d Short description, but more detailed information can be obtained.
¢ Only margin status is required, however, pathology review will be performed.
f CRF information and collection of hard copies.
£ Closed in 1998.

b No pre-operative requirements, but recommended follow-up evaluations.

I No official QA programme, but drawings, etc., to check the extent of surgery.
I Aimed at resection of liver metastases. No description of surgery for the primary tumour, on CRF minimum criteria present, except for margin

statu

S.

k No information on number or ratio of lymph nodes.
! To be found in the quality assurance paragraph.

m

> Margin status not requested.

" Original PA report is used instead of a CRF.

References

1.

Meunier F, Horiot JC. EORTC scientific strategy meeting 25-26
March. Eur J Cancer 1999, 35, 1423-1430.

Horiot JC, Johansson KA, Gonzalez DG, Van der Schueren E, Van
den Bogaert W, Notter G. Quality assurance control in the EORTC
cooperative group of radiotherapy. 1. Assessment of radiotherapy
staff and equipment. Radiother Oncol 1986, 61, 275-284.

. Johansson KA, Horiot JC, Van Dam J, Lepinoy D, Sentenac I,

Sernbo G. Quality assurance control in the EORTC cooperative
group of radiotherapy. 2. Dosimetric intercomparison. Radiother
Oncol 1986, 7, 269-279.

Johansson KA, Horiot JC, Van der Schueren B. Quality assur-
ance control in the EORTC cooperative group of radiotherapy. 3.

Intercomparison in an anatomical phantom. Radiother Oncol
1987, 9, 289-298.

. Hanks GE. Quality assurance in the EORTC and implications

for cooperative studies with the RTOG. Radiother Oncol 1987,
10, 77-79.

. Johansson KA, Hanson WF, Horiot JC. Workshop of the

EORTC Radiotherapy Group on quality assurance in coopera-
tive trials of radiotherapy: a recommendation for EORTC
Cooperative Groups. Radiother Oncol 1988, 11, 201-203.

. Horiot JC, Van der Schueren B, Johansson KA, Bernier J, Bar-

telink H. The programme of quality assurance of the EORTC
radiotherapy group. A historical overview. Radiother Oncol 1993,
29, 81-84.

. Hansson U, Johansson KA. Quality audit of radiotherapy with



11.

12.

16.

18.

19.

20.

21.

22.

23.

24.

25.

M.L.E.A. Landheer et al. | European Journal of Cancer 37 (2001) 1450—1462

EORTC mailed in water TL-dosimetry. Radiother Oncol 1991,
20, 191-196.

. Horiot JC. Rationale for a quality assurance programme in clin-

ical trials of conservative management of breast carcinoma.
Radiother Oncol 1991, 22, 222-225.

. Hamers HP, Johansson KA, Venselaar JL, de Brouwer P, Hans-

son U, Moudi C. Entrance and exit TL-dosimetry in the con-
servative treatment of breast cancer: a pilot study for the
EORTC-Radiotherapy Cooperative Group. Radiother Oncol
1991, 22, 280-284.

Van Tienhoven G, Van Bree NAM, Mijrtheer BJ, Bartelink H.
Quality assurance of the EORTC trial 22881/10882: ‘assessment
of the role of the booster dose in breast conserving therapy’: the
dummy run. Radiother Oncol 1991, 22, 290-298.

Bartelink H, Garavaglia G, Johansson KA, et al. Quality assur-
ance in conservative treatment of early breast cancer: report on a
consensus meeting of the EORTC radiotherapy and breast cancer
cooperative groups and the EUSOMA (European Society of
Mastology). Radiother Oncol 1991, 22, 323-326.

. Hansson U, Johansson KA, Horiot JC, Bernier J. Mailed, TL

dosimetry programme for machine output check and clinical
application in the EORTC radiotherapy group. Radiother Oncol
1993, 29, 85-90.

. Van Dam J, Johansson KA, Bridier A, Sembo G, Hansson U.

EORTC radiotherapy group quality assurance: mechanical
checks and beam alignments of megavoltage equipment. Radio-
ther Oncol 1993, 29, 91-96.

. Bolla M, Bartelink H, Garavaglia G, et al. EORTC guidelines for

writing protocols for clinical trials of radiotherapy. Radiother
Oncol 1995, 36, 1-8.

Dusserre A, Garavaglia G, Giraud JY, Bolla M. Quality assur-
ance of the EORTC radiotherapy trial 22863 for prostatic cancer:
the dummy run. Radiother Oncol 1995, 36, 229-234.

. Bernier J, Horiot JC, Bartelink H, ez al. Profile of radiotherapy

departments contributing to the cooperative group of radio-
therapy of the EORTC. Int J Radiat Oncol Biol Phys 1996, 34,
953-960.

Van Tienhoven G, Mijnheer BJ, Bartelink H, Gonzalez DG.
Quality assurance of the EORTC Trial 22881/10882: boost versus
no boost in breast conserving therapy. An overview. Strahlenther
Onkol 1997, 173, 201-207.

Valley JF, Bernier J, Tercier PA, et al. Quality assurance of the
EORTC radiotherapy trial 22931 for head and neck carcinomas:
the dummy run. Radiother Oncol 1998, 47, 37-44.

Bentzen SM, Bernier J, Davis JB, et al. Clinical impact of dosi-
metry quality assurance programmes assessed by radiobiological
modelling of data from the thermoluminescent dosimetry study
of the European Organization for Research and Treatment of
Cancer. Eur J Cancer 2000, 36, 615-620.

Vantongelen K, Rotmensz N, van der Schueren E. Quality con-
trol of validity of data collected in clinical trials. Eur J Cancer
1989, 25A, 1241-1247.

Vantongelen K, Steward W, Blackledge G, Verweij J, Van Oos-
terom A. EORTC joint ventures in quality control: treatment-
related variables and data acquisition in chemotherapy trials. Eur
J Cancer 1991, 27A, 201-207.

Steward WP, Vantongelen K, Verweij J, Thomas D, Van Oos-
terom AT. Chemotherapy administration and data collection in
an EORTC collaborative group — can we trust the results? Eur J
Cancer 1993, 29A, 943-947.

Favalli G, Vermorken JB, Vantongelen K, Renard J, Van Oos-
terom AT, Pecorelli S. Quality control in multicentric clinical
trials. An experience of the EORTC Gynecological Cancer
Cooperative Group. Eur J Cancer 2000, 36, 1125-1133.

Verweij J, Nielsen OS, Therasse P, Van Oosterom AT. The use of
a systemic therapy checklist improves the quality of data acqui-
sition and recording in multicentre trials. A study of the EORTC

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

1461

soft tissue and bone sarcoma group. Eur J Cancer 1997, 33, 1045—
1049.

Schraffordt Koops H. Surgical quality control in an international
randomised clinical trial. Eur J Surg Oncol 1992, 18, 525-529.
Heald RJ, Ryall RD. Recurrence and survival after total mesor-
ectal excision for rectal cancer. Lancet 1986, 1, 1479-1482.
Enker WE, Thaler HT, Cranor ML, Polyak T. Total mesorectal
excision in the operative treatment of carcinoma of the rectum. J
Am Coil Surg 1995, 181, 335-346.

Heald RJ, Moran BJ, Ryall RD, Sexton R, MacFarlane JK.
Rectal cancer: the Basingstoke experience of total mesorectal
excision, 1978-1997. Arch Surg 1998, 133, 894-899.

Havenga K, Enker WE, Norstein J, et al. Improved survival and
local control after total mesorectal excision or D3 lymphaden-
ectomy in the treatment of primary rectal cancer: an international
analysis of 1411 patients. Eur J Surg Oncol 1999, 25, 368-374.
Lehander Martling A, Hoim T, Rutqvist LE, Moran BJ, Heald
RJ, Cedermark B. Effect of a surgical training programme on
outcome of rectal cancer in the county of Stockholm. Lancet
2000, 356, 93-96.

Overgaard M, Hansen PS, Overgaard J, et al. Postoperative
radiotherapy in high-risk premenopausal women with breast
cancer who receive adjuvant chemotherapy. Danish Breast Cancer
Cooperative Group 82b Trial. N Engl J Med 1997, 337, 949-955.
EORTC BCG. Manual for Clinical Research in Breast Cancer.
Brussels, Belgium, EORTC, 1991.

EORTC BCG. Manual for Clinical Research and Treatment in
Breast Cancer. Brussels, Belgium, Excerpta Medica, 2000.
Christiaens MIR, Van der Schueren B, Vantongelen K. More
detailed documentation of operative procedures in breast conser-
ving treatment: what good will it do us? Eur J Surg Oncol 1996,
22, 326-330.

Fentiman IS, Christiaens MR. Quality assurance of surgery in
clinical trials. Eur J Cancer 1994, 30A, 136-137.

Christiaens MR. Documentation of the surgical procedure: a tool
for quality assessment for breast conservative treatment. Antic-
ancer Res 1996, 16, 3955-3958.

Christiaens MR, Cataliotti L, Fentiman I, et al. Comparison of
the surgical procedures for breast conserving treatment of early
breast cancer in seven EORTC centres. Eur J Cancer 1996, 32A,
1866-1875.

Van Dongen JA, Voogd AC, Fentiman IS, et al. Long-term
results of a randomised trial comparing breast-conserving ther-
apy with mastectomy: European Organization for Research and
Treatment of Cancer 10801 trial. J Natl Cancer Inst 2000, 92,
1143-1150.

EORTC. EORTC Organization Activities and Current Research
2000-2001. Brussels, Belgium, EORTC, 2000.

Weeden S, Grimer RJ, Cannon SR, Taminiau AR, Uscinska BM.
The effect of local recurrence on survival in resected osteo-
sarcoma. Eur J Cancer 2001, 37, 39-46.

EORTC GITCG, Wils J, Bleiberg H, Duez N. Manual for Diag-
nosis and Treatment of Gastrointestinal Tract Cancer. Brussels,
Belgium, EORTC, 1993.

Lise M, Nitti D, Marchet A, et al. Prognostic factors in resectable
gastric cancer: results of EORTC study no. 40813 on FAM
adjuvant chemotherapy. Ann Surg Oncol 1995, 2, 495-501.

Lise M, Nitti D, Marchet A, et al. Final results of a phase III
clinical trial of adjuvant chemotherapy with the modified fluoro-
uracil, doxorubicin, and mitomycin regimen in resectable gastric
cancer. J Clin Oncol 1995, 13, 2757-2763.

Kurth KH, Bouffloux C, Sylvester R, Van der Meijden AP, Oos-
terlinck W, Brausi M. Treatment of superficial bladder tumours:
achievements and needs. The EORTC Genitourinary Group. Eur
Urol 2000, 37(Suppl. 3), 1-9.

Van Poppel H, Collette L, Kirkali Z, et al. Quality control of
radical prostatectomy. A feasibility study. in press.



1462 M.L.E.A. Landheer et al. | European Journal of Cancer 37 (2001) 1450-1462

47. Kirkali Z. How is Radical Nephrectomy Performed over Europe?: 49. Nagtegaal 1D, Klein Kranenbarg B, Hermans J, Van de Velde
Analysis of Differences. European Association of Urology: Eur- CJH, Van Kriecken JHJM, Pathology review committee.
opean School of Urology; 2001. Pathology data in the central databases of multicenter rando-

48. Krag D, Weaver D, Ashikaga T, et al. The sentinel node in breast mised trials need to be based on pathology reports and con-
cancer—a multicenter validation study. N Engl J Med 1998, 339, trolled by trained quality managers. J Clin Oncol 2000, 18,

941-946. 1771-1779.



