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ABSTRACT

Aim: The treatment of peritoneal surface malignancies ranges from palliative care to full cytoreductive
surgery (CRS) and heated intraperitoneal chemotherapy, HIPEC. Ongoing monitoring of patient recruit-
ment and volume is usually carried out through dedicated registries. With multiple registries available
worldwide, we sought to investigate the nature, extent and value of existing worldwide CRS and
HIPEC registries.

Methods: A questionnaire was sent out to all known major treatment centres. The questionnaire cov-
ers: general purpose of the registry; inclusion criteria in the registry; the date the registry was first
established; volume of patients in the registry and description of the data fields in the registries.
Finally, the population size of the catchment area of the registry was collected.

Results: Twenty-seven questionnaires where returned. National databases are established in northwest
European countries. There are five international general databases. Most database collect data on
patients who have undergone an attempt to CRS and HIPEC. Two registries collect data on all patients
with peritoneal carcinomatosis regardless the treatment. Most registries are primarily used for tracking
outcomes and complications. When correlating the number of cases of CRS and HIPEC that are per-
formed to the catchment area of the various registry, a large variation in the number of performed
procedures related to the overall population was noted, ranging from 1.3 to 57 patients/million year
with an average of 15 patients/1 million year.

Conclusions: CRS and HIPEC is a well-established treatment for peritoneal surface malignancies world-
wide. However, the coverage as well as the registration of treatment procedures differs widely. The
most striking difference is the proportion of HIPEC procedures per capita which ranges from 1.3 to
57 patients per million. This suggests either a difference in patient selection, lack of access to HIPEC
centres or lack of appropriate data collection.
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Introduction

The roll out of CRS and HIPEC for peritoneal surface malig-
nancies, such as peritoneal carcinomatosis originating from
colorectal cancer, came in the same time frame as the devel-
opment of big data bases used for clinical outcome evalua-
tions. This coincidence has given an easy opportunity to
create data bases on patients with peritoneal surfaces malig-
nancies from the beginning of the development of this new
treatment. Today, there are thousands of patients in these
databases with an ocean of information that can easily be
utilised.

The treatments cytoreduction and hyperthermic intra peri-
toneal chemotherapy (CRS & HIPEC) were developed in 1980s

as a treatment for peritoneal surface malignancies [1]. The
treatment contains two major parts, starting with cytoreduc-
tion, followed by HIPEC. During the cytoreduction, all visible
tumours are resected. Because of the nature of the spreading
of the disease this is mostly done by removing parts of the
peritoneum together with bowel segments and disease-
affected organs [2,3]. The effectiveness of HIPEC has been
proven in many studies, which cover the whole range from
phase one studies to a meta-analysis [4-10]. Most recently,
there has even been published a population-based cohort
study showing an increased survival in relation with this
treatment [11]. Despite these good results, the treatment has
also made name with its high complications rates in the
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pioneer phase of the treatment [12-14]. HIPEC is now well
established and the complication rate has dropped to accept-
able levels [15-17].

Many of the phase two studies are registry-based studies
[9,18-21]. Although most registries are stated as prospective
databases and therefore has high-quality data, they are not
specifically designed for a study. This makes the reliability
of such studies not completely clear. There are a number of
issues that play a role in the reliability of the outcome of
these studies. The first, and probably the most determination
factor outcome, is the entry into the register. It is obvious
that registry-based studies can only answer question of
patients or procedures in the registry. The next issue is the
definitions of the data fields in the registries. A good
example is the number of resections. It can be difficult to
understand how to register 10 small resections or one large
in a weighted manner. In the analyses of register data, 10
small resections might be presented as 10 times more com-
pared to one big resection. Complications are another
example. We are used to weight complication by the treat-
ment needed for it. However, aggressive treatment of com-
plications has a better outcome [17,22-24] but no aggressive
treatment does better in registries. Thus, it is questionable
whether scoring complications this way really gives a good
impression on the morbidity of the treatment. At least it
should be compared to peri-operative mortality

In this study, we aim to investigate the nature of periton-
eal surface malignancy registries which are currently in use.
We will specifically look into the coverage of the registries
and the planned purpose. From this, we try to find out what
possible questions the registries can answer and what the
validity of the outcomes is.

Methods

The key centres from all the nations present at the ninth
international congress on peritoneal surface malignancies
participants list by the organisation of the congress were
scrutinised. The centres were identified by looking at all the
participants of the congress from each nation and combining
this list with the publication lists. With this the centres with
the highest number of publications or the centres that pub-
lish on the national registries were contacted. In some coun-
tries, more centres were contacted because of the
equilibrium of the impact of the centres. The centres were
asked to fill out a questionnaire (Figure 1). Of the 41 nations
contacted, there was a response from 22 nations. A number
of responses covered more than one registry. This paper
includes information from 46 registries.

The questionnaire was asked for general information,
inclusion and description of the data base. To enhance the
likelihood of getting a response the questionnaire was
reduced to a minimal of information. In the general informa-
tion section, the question was whether the registry was inter-
national, national, regional or institutional, thereafter the
general purpose of the registry was asked. In the inclusion
section, it was asked if the registry contained all patients
with peritoneal spread disease in the catchment area, all
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patients referred to the hospital, all patients who had an
attempt to HIPEC or only patients in which the HIPEC was
completed. Thereafter, it was asked which diseases were
included (appendiceal malignancies, colorectal malignancies,
gastric malignancies, ovarian malignancies, mesothelioma or
rare diseases). This section was ended with the question on
the starting point of the registry and the current number of
patients within the registry. In the technical section, it was
questioned which data field were used in the registry. The
questionnaire was ended with the questions on the number
of publications out of the registry and the population in the
catchment area.

As the main purpose of this study is to describe the regis-
tries and to evaluate what use the data from the registries
can yield, the main statistic is descriptive. In the final part of
the study, the number of patients will be related to the pop-
ulations within the catchment area. For this, the annual num-
ber of patients during the period the database has been
active was calculated. This entry rates are compared between
the databases in a descriptive manner. This is done to get
an impression on the completeness of the data related to
the incidence of the disease or the eligibility of referral or
treatment.

Results

In total, 46 centres were identified and were sent the ques-
tionnaire. Out of these 46 centres, 23 centres replied from
19 nations. As three centres replied about more than one
registry the total number of registries in this evaluation is
27 registries. Five of the registries were international, two of
them are linked by the German and English language
regions, respectively. They cover the countries Austria,
Germany and Switzerland for the German language group
and England and Ireland for the English language group. The
other three are true international registries, which are open
for all institutes in the world. These three international regis-
tries deal with more rare disease such as mesothelioma, small
bowel malignancies, pancreatic malignancies, soft tissue
malignancies etc. Eight registries cover national data from
Denmark, France, the Netherlands, Norway and Sweden. All
others are institutional registries or of several institutes from
a specific region. For further analysis, the registries are
grouped into three groups: 1, the international registries
which are open to all centres in the world; 2, the national or
language group data registries and the regional and 3, insti-
tutional registries. Using this redistribution, there are three
international registries, 11 national registries and 13 institu-
tional registries. All registers together cover in total 28786
patients and 3085 months’ time-period. The average number
of patients per registry is 1107 and the average time frame is
128 months.

The general purposes of the registries are stated as quality
control; outcome/selection evaluation and basic research.
The three international registries deal with research and basic
understanding of the disease. The national studies deal
mainly with quality control and outcome and the institution
registries deal with outcome and basic research. Two of the
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Questionnaire on data bases concerning patient with peritoneal surface

malignancies
General information about the database:
Is the registry (mark the right answer)

international,
national
regional
institutional

O O O O

What is the general purpose of the data base: (describe the purpose)?

Inclusion into the data base:

Which patients are included (mark the right answer)

All patients referred to the hospital

O O O O

All patients with peritoneal spreaded disease in the catchment area

All patients operated in an attempt to CRS and HIPEC
All patients in which a CRS and HIPEC is completed

Which diseases are included (mark the right answer)

Any disease with peritoneal spreaded disease

Appendiceal malignancies
Colorectal malignancies

Gastric malignancies

Ovarian malignancies
Mesothelioma

Rare peritoneal spreaded disease

O 0O O 0O O O

When is the database started: (mention the date)

What is the current number of patients/ operations in the data base: (give number)

Description of the content of the data base:

Which data fields are included in the database (give fields)

(List them or attach a document with field names (not the content).

Outcome of the database:

What is the number of publications which came out of the data base until now:

Background information:

What is the population of the “catchment area” of the database. (give number)

(for instance if it is the national data base of the Netherlands the catchment area of the data base is
the entire Dutch population, 17 million, if it is an institutional data base of a hospital with serves

500.000 people it is 500.000 people etc.).
Figure 1. Questionaire.

international registries include patients with attempted CRS
and HIPEC and one includes patients not referred to a centre.
In the national register group, most registries contain
patients referred to a centre or patients who undergone the
complete treatment. Two registries claim to include all
patients with peritoneal surface disease of the specific dis-
ease in the country. These two nations (Denmark and the
Netherlands) have a tight national registry on either all
malignancies or all colorectal malignancies. These registries
are combined with institutional registries of the HIPEC
centres. The institutional registries cover from all patients
with the disease in the catchment area to only those who
are treated.

A cross match of the purpose of the registries and the
entry into the registries is given in Table 1. This table shows
that, in general all kind of entries are used for different eval-
uations. Quality control is mainly done on the referred
patients, outcome is more looked at in attempted and com-
pleted patients. Basic research is done on different groups of
patients. The international registries are disease specific and
therefor more into research while the institutional registries
are more treatment outcome orientated and local registries
look at outcome (Table 2).

The registries include all patient demographics, date of
diagnoses, extent of the disease and of treatment, most
treatment details of the CRS and HIPEC, post-operative



Table 1. Numbers of registries in relation to purpose registry and setup.

Set-up International National Institutional Total
Purpose
Quality control 0 4 3 7
Outcome 0 5 7 12
Basic research 3 2 3 8
Total 3 11 13 27

Table 2. Number of registries in relation to purpose registry and entry of the
registry.

Entry Al Referred  Attempted  Completed  Total
Purpose
Quality control 1 3 2 1 7
Outcome 3 3 1 5 12
Basic research 3 0 4 1 8
Total 7 6 7 7 27
complications, pathology, biological samples including

plasma and tumour banks and follow-up. The detail level of
the surgical field is in all registries very high, and so are the
details in complications description. Neo-adjuvant and adju-
vant treatments are stated in most registries. The follow-up is
mostly covered and some registries state the surgical treat-
ment for recurrences. Other treatments during the lifespan
after the HIPEC are not covered in any registries.

The coverage of the international studies is hard to esti-
mate because of the lack of clarity on the catchment area.
In the national studies and language region the catchment
area is assumed to be the population of the nation or lan-
guage region. With this group the inclusion in those regis-
tries which claim to cover all patients with peritoneal spread
disease the inclusion ranges from 3 to 30 per million per
year with an average of 20 per million per year. The registries
which cover all referent patients range from 2 to 20 per mil-
lion per year and for the completed CRS and HIPEC the
range is from 1 to 11 per million per year. For the institu-
tional set-up, the referred patient inclusion ranges from 1 to
5, the attempted from 4 to 32 and the completed from 1.3
to 57 with an average of 15 patients per million per year.

The scientific output measured from the number of publi-
cations per 100 patients entered is 3.2. If the registries which
were not able to publish their result due to the recent start
of the registries are excluded, this figure raises to 4.3 publica-
tions for every 100 patients. The number of publications by
the time the registry is open is one publication, for every
year the registry is open.

Discussion

In this study of 27 registries from 19 nations showed that
there is a high awareness of quality assurance among centres
dealing with peritoneal surface malignancies. Beside the fact
that all questioned centres keep track of their own results,
several nations take a large effort in bringing outcome and
quality control to national and even international levels. Two
prospective registries in France are supported and regularly
controlled by the National Cancer Institute (INCA) [25]. This
on itself is an import safeguard of a relative new treatment.
Besides this effort to ensure quality and outcome most
centres express a big interest in research. This is reflected by
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the high number of publications in relation to the number of
patients in the registries. Despite these promising results,
there are still several methodological problems in the regis-
tries. Most of the problems are directly or indirectly related
to the selection of the patients entered in the registries. The
wide variation of coverage of the registry is in relation to the
population, and therefore to the incidence of peritoneal sur-
face malignancies [26-29].

There are a number of different registration systems. The
first group is the international registries, which are open to
every centre in the world. It is obvious that the entry in these
systems is based on the selection criteria in the centres
which contribute to the registration. In case that the contri-
buting centres have similar selection, criteria and are cover-
ing all patients within their catchment area, this registration
systems can be useful for analysing outcome of less frequent
diseases. However, both the similar selection criteria and
catchment of all patients in the area are unlike. Selection cri-
teria depend on an important part on local customs and
local healthcare systems and catchment of all patients is
depending on referral mechanism that is also not similar
throughout the world. For this reasons, these registrations
can best be seen as large collections of cases. The national
registries are likely to have a more uniform selection on
entry. They may include biological data such as plasma and
tumour banks that are fundamental for the evaluation of rare
peritoneal disease but also for the evaluation of tumour
response and for translational research [30]. The institutional
systems have probably the most homogenous entry.
However, beside these geological issues there is difference in
entry over time. If a centre starts establishing itself, it will
have a smaller number of referral compared to when it is
established for a longer time, therefore it will by definition
have a smaller coverage. There will also be a difference in
disease load between the starting centres and the well-estab-
lished centres [23,31,32]. This will not only have an influence
on the numbers of patients in the registry but also in the
severity of the disease. All together this means that when-
ever we look at evaluations of registries we must take all
these factors into consideration.

The other dimension of looking at registry’s entry is look-
ing at the defined target group. If we are for example look-
ing at registries in which only completed treatment is
recorded, we can only look at outcome of the specific treat-
ment under the selection criteria in the centres that register.
In this way, we can see the performance of the resection. If
we are looking at the registries which cover all patients
affected, we can analyse the outcome of a population under
the given treatments performed. Anything in between can
give a mixture of these answers.

Probably, the most important question is: “what can we
use the registries for?”. The most given answer is quality con-
trol and followed by outcome. Quality control comes mostly
down to the evaluation of complications. Evaluation within
an institute is certainly possible on institutional data bases,
evaluation between institutes is however, much more compli-
cated. A cross institute comparison is of value if the entry
into the registry and the selection for the treatment is similar
between the institutes, as complication rates are dependent
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on the tumour load and patient demography and co-morbid-
ity. The same is true for outcome comparison. The question
can also be put the other way around, what questions the
registries can answer. Scientific question on treatment or
parts of a treatment can very well be answered by prospect-
ive registries designed to answer that specific question.
Finding best outcome of a disease is much more complicated
to determine by registries. The main reason for this is that
they show us a steady-state of the situation. An intervention
like changing treatment or selection criteria can reflect as
improved outcome for the populations. However, this
requires measurements over time, and is clouded by any
other, non-covered, alteration in the patient care that might
occur simultaneously.

In conclusion, there are different registries on peritoneal
surface malignancies. The fact that we have those registries
shows a high awareness of quality issues. The large differen-
ces in cases performed in regard to population size, indicate
that there is still an under treatment of peritoneal carcinoma-
tosis, although we do not know the optimal level yet. Local
registries function well for quality control whereas the use of
merged data from different registries is not completely clear.
Probably the best registry is the one that starts with a ques-
tion which it wants to answer and is carefully designed for
that question. But, all registries including so much data will
probably allow in the near future to answer quickly and
more accurately to the scientific question using the new data
exploitation such as data mining
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