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Abstract
Purpose: The goal of the ESTRO Patterns of Care study for Brachytherapy in Europe (PCBE) 2002 was to develop

an aid to analyse brachytherapy practices. A 2nd version of the PCB questionnaire was created for 2007. Data over 2007
were collected at the radiotherapy institutions in The Netherlands and compared with those from 2002. The aim of this
study is to describe national brachytherapy practices, to demonstrate trends, and to provide data for rational health
care planning. 

Material and methods: Data were collected using a web-based questionnaire. For each centre, a local coordinator,
responsible for coordinating the questionnaires and support of the further analysis was assigned. Data from the national
cancer incidence registry was used for comparison with the data from the 21 Dutch departments.

Results: There was a decrease in low-dose rate equipment in parallel to an increase in both pulsed-dose rate and
high-dose rate equipment. The use of 3D CT and MR based imaging techniques showed a slow rise. The most common
clinical procedures were for prostate, gynaecological, and oesophageal tumours. A large increase (146%) in permanent
implant prostate applications using 125I seeds was observed. The numbers of oesophageal and gynaecological treat-
ments remained stable. There is concern on the low numbers of cases treated in some institutions for a few complex
treatment sites. For head and neck, anal canal, paediatrics, bladder and eye interventions it ranged from 3-20 patients
per year per institution.

Conclusions: The increase in number of patient treated with brachytherapy is in accordance with the increases in
cancer incidence. The percentage of all radiotherapy patients treated with brachytherapy (approximately 5%) remained
stable. The survey identified certain trends in resources and techniques, as well as areas of expected improvement and
possible gain in clinical outcome. Data reported from this survey can be used for further planning of resources, facili-
ties and concentration of a low-volume specialised and complex treatments. 

J Contemp Brachyther 2010; 2, 4: 145-152
DOI: 10.5114/jcb.2010.19493 

Key words: patterns of care study, brachytherapy, The Netherlands. 

Clinical Investigations

Received: 24.11.2010 
Accepted: 28.12.2010
Published: 31.12.2010

Purpose

During the 2003 GEC-ESTRO (Groupe Européen de
Curiethérapie-European Society for Therapeutic Radia-
tion Oncology) meeting held in Lübeck, Germany, the
steering committee decided to launch the Patterns of Care
Study for Brachytherapy in Europe (PCBE). The primary
aim of this project was to perform a survey of brachythe -
rapy (BT) facilities in the European area. This data was con-
sidered crucial for the completion of three other ESTRO
projects: ESQUIRE (Education, Science and Quality Assur-

ance in Radiotherapy in Europe), QUARTS (Quantifica-
tion of Radiotherapy Infrastructure and Staffing), and
EMIR (European Network for Medical Radioisotope and
Beam Research). The QUARTS project aimed at provid-
ing health care authorities with objective criteria for infra-
structure and staffing needs for radiotherapy (RT).
A quantitative analysis of demands on staff and infra-
structure per tumour site/type and of a population-based
hierarchy of treatment facilities, adapted to local epi-
demiology and staffing costs, was performed to assist in
prioritising financial resources [1,2]. 



Journal of Contemporary Bra chy the ra py (2010/volume 2/number 4)

Jack L.M. Venselaar, Ben J. Slotman, Ferran Guedea et al.

The objective of the PCBE was to create a detailed infor-
mation system specifically on the BT practices and
resources throughout Europe and to monitor changes over
time to identify trends and developments in the field of
BT. The data thus gathered might further support or deve -
lop European policies for improvement of BT care planning
in the EU based on rational grounds. An analysis of the
acquired national data may show changes over time in
available therapeutic or diagnostic equipment, staffing 
levels, numbers of patients treated, and compliance to
(inter)national recommendations and protocols. Examples
include changes in technical resources, such as the intro-
duction and use of CT, MR and PET imaging and the phas-
ing out of low-dose rate afterloading equipment in favour
of high-dose rate afterloaders.

A first report of the 2002 data of the PCBE project was
published in 2007 [3]. In that study, 100% of institutions in
The Netherlands provided their data [4]. Similar overviews
from other EU countries on BT facilities have been pub-
lished [5-8]. The 2nd version of the survey for 2007 repeat-
ed most of the 2002 questions, but had a special focus on
treatment of lung, breast, gynaecological, and prostate can-
cer patients. In addition, the general project was extended
to include countries in Latin America. For this reason, the
name of the project was changed to the Patterns of Care
study for Brachytherapy (PCB). The value of the data col-
lected is more valuable now that we have results from 2002
and 2007, thus allowing for the identification of changes
over this 5-year interval, and especially considering that
the number of participating countries has grown. A total
of 62 countries agreed to be involved in the data collection.
General results will be presented elsewhere [9]. 

In the present overview, we describe the results of the
surveys for the years 2002 and 2007 in The Netherlands.
The distribution of BT facilities and the available resources
are analysed and trends and developments therein are
identified.

Material and methods
Both the 2002 and 2007 surveys focussed on the fol-

lowing classes of items: (i) general issues: number of insti-
tutions and patients, treatments performed, and staff per-
forming BT; (ii) resources available for BT; (iii) participation
in research and educational programmes; (iv) number of
BT patients, with a breakdown by technique and body site;
(v) specific questions on BT for lung and breast tumours,
and detailed questions on gynaecological and prostate
treatments. Essentially the questions in the new 2007 sur-
vey were the same as in 2002, with a number of minor
improvements [9]. Some new questions were added – e.g.
on the use of MR and PET imaging for BT – in response to
technological developments in these areas. Importantly,
a series of site-specific questions on the procedures for se -
veral tumour sites were added, as follows: questions relat-
ed to treatment intent for endoluminal lung tumours, tech-
nical procedures used for breast tumours. In addition, for
gynaecological tumours, questions were included about
treatment intent, type of planning procedure, and whether
or not the GEC-ESTRO recommendations were followed.

For prostate, questions were included on the availability
of other techniques, the use of LDR vs. PDR and HDR, the
use of loose vs. stranded seeds for permanent implant tech-
niques, and on dose prescription.

The organization of the survey was very similar to 2002
[3], with a local coordinator in each of the participating
countries and a web-based document system, so that indi-
vidual institutions could input the data directly. The online
questionnaire was hosted at the ESTRO web site, while the
study was coordinated by staff located at the Institut Cata-
la d’Oncologia in Barcelona, Spain. The questionnaire is
available as an appendix to the web version of the paper
of the general results in Europe [9].

The data collected was either from the reporting period
of January 1 through December 31 of the given year, or the
status of the department at the end of the year. For the 2002
data, 13 of 22 institutions in The Netherlands input their
data via the web while the remaining centres sent their
material by fax or email to the national coordinator. In the
2007 study, access to the new website for data collection
was much improved and all responses were entered into
the web database directly by the institutions. The Dutch
national radiation oncology organization (NVRO) agreed
to participate in the 2007 study and will likely do so again
if the study is continued in the future years. 

Geographical information 

The Netherlands has approximately 16.5 million inha -
bitants. RT is performed at all university hospitals (8), some
of the larger hospitals (9), and at several independent RT
institutions (5). In 2002, there were a total of 22 RT depart-
ments in the country, although that number was later
reduced to 21 when one of the independent institutions
merged with a university hospital. The facilities are rea-
sonably well-spread geographically throughout the coun-
try. A 100% response rate was achieved. The Dutch Com-
prehensive Cancer Centres publish annually the incidence
rate of invasive tumours in a cancer registry with updates
through the year 2007, last accessed in May 2010 [10]. Can-
cer incidence rates for The Netherlands mentioned in this
paper are taken from this registry. 

Definitions

For patients and treatments, the following definitions
were used. RT Patients: A patient who has a treatment with
external beam radiotherapy (EBRT) and/or BT. A person
is included as one RT patient, even if the treatment is
a combination of these two modalities. If a new site is treat-
ed within the same (calendar) year, this person is includ-
ed as two RT patients. Brachytherapy patients: A person
is included as one BT patient, even if the treatment is com-
bined with EBRT. If a new site is treated with BT within
the same year, this person is included as two BT patients.
Brachytherapy application: If needles and/or applicators
are inserted and this implant is used for several fractions
it will be included as one application. If the needles and/or
the applicators are removed and inserted several days or
weeks later, this is included as two BT applications.
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Results
Patients, applications, and staff

Figure 1 shows the number of RT patients for all insti-
tutions in 2002 and 2007. The total number of RT patients
increased from 41 528 in 2002 to 47 594 in 2007. The aver-
age number of patients per institution is 2266, but the
spread is considerable (varying from 700-4600), as can be
seen in the histogram. The average increase of the number
of RT patients over the 5 year interval was close to 15%,
but this was highly variable over the institutions. The com-
prehensive cancer centre registry data base listed a total of
73 675 invasive cancer cases in 2002 and 86 162 in 2007, an
increase of 17% [10].

Figure 2 shows for all institutions the overall numbers
of BT patients and applications separated for 2002 and
2007. A total of 2460 BT patients and 3392 BT applications
were reported for 2007. This is compared with 1987 BT
patients and 2460 BT applications in 2002. The average
number of patients per institution was 123, but the stan-
dard deviation was considerable (89.8 SD). In 2007, the
number of BT patients per institution ranged from 29 to
329, with a median of 112 patients. The ratio of applica-
tions per patient increased from 1.24 to 1.38 over the five
year period, indicating on average a higher fractionation
of treatments.

Both the 2002 and the 2007 survey included questions
on the number of consultant radiation oncologists (trainees
excluded) at each institution, and the number of these that
regularly perform BT procedures, expressed as full time
equivalents (FTE). These data show that the number of
radiation oncologists in The Netherlands increased from
152 in 2002 to 196 in 2007, an increase of about 29%, much
higher than the increase of the number of RT patients 
treated in those years (Fig. 1). The number of radiation
onco logists performing BT at the institutions was basical-
ly stable, with 84 in 2002 and 87 in 2007.

Resources

In 2002, a total of 36 afterloaders were available at Dutch
RT centres, an average of 2 afterloaders per institution. 
In 2007, the total number of installed afterloaders in the
country fell to 29. Most of the low dose-rate (LDR) after-
loaders were decommissioned: out of 7 Micro-LDR sys-
tems only one remained, while the number of LDR (137Cs
pellet based) afterloaders dropped from 9 to 2 systems. 
The use of HDR and PDR afterloaders increased from 
13 to 15 and from 7 to 11 machines, respectively. The man-
ual wire technique was employed in 5 institutions in 2002
and in 4 in 2007. Permanent prostate implants using (only) 
125I seeds was performed in 10 institutions in 2002, and in
13 in 2007. Six institutions used eye applicators in 2007.
Endovascular BT was discontinued and no longer
employed in 2007.

The shift from LDR to HDR treatment was paralleled
by changes in the availability of other resources: the num-
ber of specialised operating rooms available in the BT units
increased from 6 to 11 of the 20 BT institutions, while the
total number of dedicated shielded patient rooms
decreased from 44 to 36. The routine use of 3D imaging for

dosimetry using CT increased from 6 to 10 institutions. Use
of MRI scanning increased from 3 to 4. The use of a planar
film technique, 3D ultrasound, and PET scanning was
asked only in the 2007 survey, showing that 13, 14, and 
1 institutions used these techniques, respectively. The num-
ber of institutions applying in-vivo dosimetry during the
procedures rose from 2 to 4. The number of treatment plan-
ning systems (TPSs) for use with BT (not workstations but
rather the TPSs actually used for clinical BT) increased from
26 to 40 between 2002 and 2007. 

Research and education

Eight of the 20 Dutch institutions provided information
on research activities, reporting participation in a total of
4 prospective clinical trials and 6 study protocols. Several
centres reported participation in the PORTEC-2 (4 centres)
and PORTEC-3 (1 centre) trials [11,12], and three reported
involvement in the imaging-based cervix programme of
the GEC-ESTRO Embrace group [13,14].

Only 4/20 institutions provided – free text – informa-
tion about educational programmes offered, and such pro-
grammes ranged from practical training of residents, par-
ticipation of trainees in ESTRO teaching courses, to the
organization of a PDR workshop.
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Fig. 2. The number of new patients treated with brachythe -
rapy in The Netherlands in 2002 and 2007 (left two bars for
each institution number), and the number of applications
in 2002 and 2007 respectively (right two bars)
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Fig. 1. The number of new radiotherapy patients treated in
the institutions in The Netherlands in 2002 and 2007
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Site specific patient numbers

Table 1 shows patient numbers per tumour category for
the years 2002 and 2007, along with the number of institu-
tions where the techniques are employed and the average
number of patients treated at each institution. Several indi-
cations are widely spread over the institutions (gynaeco-
logical, prostate, oesophagus), while most others are per-
formed only at a limited number of institutions, with few
cases (paediatrics, bladder, anal-rectum). Several indica-
tions (eye, breast, head & neck) are concentrated in a small
number of centres.

The most striking differences between 2002 and 2007
are the increase in prostate implants, and the decrease in
lung/bronchus (from 30 to 3), and, especially, endovascu-
lar treatments: the number of endovascular procedures
dropped from 148 in 2002 (recorded as “others” in the 2002
column) to zero in 2007. The number of skin treatments
decreased considerably, although it should be noted that
the 2002 data did not distinguish between treatments for
skin cancer and benign keloids: 44 patients with skin treat-
ment were recorded in 2002 vs. 14 skin cancers and 
26 keloid treatments in 2007.

The last column of the table shows the 2007 cancer inci-
dence in The Netherlands [10]. The 3rd column lists the per-
centage of invasive cancer incidence treated with BT.

Detailed site-specific questions

In 2007, only 79 patients from 4 different centres under-
went breast BT, with 67 cases (85%) treated at a single cen-
tre. The 2002 data showed a similar pattern, with 72 breast

patients treated at 5 institutions, 48 of whom were treated
at a single centre. Nearly all treatments (78 of 79 cases)
were boost BT with one exception (a chest wall recurrence).
A multi-catheter technique was used in all cases. 

In 2007, 596 patients were treated for gynaecological dis-
ease, almost the same as in 2002 (586). A breakdown by
tumour site and treatment intent is shown in Table 2.
Endometrial BT was postoperative, whereas cervix and
vagina techniques are mainly definitive. In 2007, all pre-
operative planning in The Netherlands was performed
with conventional 2D orthogonal X-ray reconstruction tech-
niques. Of all postoperative and definitive case planning
43% were performed with 3D CT (33% of cases) or MR
imaging (10%). The rest was still based on 2D X-ray based
planning.

In total, 1030 prostate patients were treated in 2007
using 125I seeds (vs. 419 in 2002), while 20 cases were treat-
ed with PDR and 22 with HDR (exactly the same as in
2002). The number of institutions performing prostate
implants grew from 9 in 2002 to 13 in 2007, with 7 of the
original 9 reporting large increases in patient numbers, and
the other two reporting little change (one institution report-
ed a decrease from 6 to 0 cases). Four centres started com-
pletely new prostate programmes. All these centres used
125I seeds (i.e. no 103Pd or 131Cs seeds). Table 3 shows the
selection criteria used in 2007 and the resulting distribu-
tion of patient numbers by risk and T-classification. Two
institutions reported the occasional use of 125I treatment in
combination with EBRT. Reported dose levels for
monotherapy treatment were 144 Gy or 145 Gy, except for
1 institution (160 Gy). Two institutions reported the use of
both stranded and loose seeds, while 10 used stranded

Sites and number 2007 2002 2007
of treatments No. of patients % of incidence Institutions Average/Institution No. of patients Cancer incidence

Lung – bronchus 3 0.03% 2 1.5 30 10 533

Gyn. – endometrium 211 11.8% 13 16.2 266 1783

Gyn. – cervix 305 41.6% 16 19.1 304 734

Gyn. – vagina/vulva 80 21.3% 14 5.7 16 376

Head and neck 83 9.3% 7 11.9 79 890

Breast 79 0.6% 4 19.8 72 12 930

Anal – canal 26 18.8% 7 3.7 33 138

Prostate – I125 1030 10.7% 13 79.2 419 9588

Prostate – Ir192 20 1 20.0 39

Prostate – HDR 22 1 22.0 0

Oesophagus 333 20.2% 18 18.5 300 1651

Bladder 49 1.8% 9 5.4 56 2688

Skin – tumour 14 3 4.7 44

Skin – keloid 26 5 5.2

Eye 143 76.5% 6 23.8 153 187

Pediatric 3 1 3.0

Other 33 6 5.5 173

Total 2460 1984

Table 1. Total number of patients treated in 2007 and 2002, and the number of institutions performing 
the technique
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seeds only. Treatment planning was done prior to treat-
ment (2 centres); intraoperatively (6 centres); intraopera-
tive preplanning (9 centres); or interactively (11 centres).
We should note that more than one answer was permitted
as an institution may decide to use more than one tech-
nique. Only one institution reported using low-fractionat-
ed HDR afterloading treatments for prostate cancer, either
as a monotherapy or in a combination with EBRT. 

Discussion and Conclusions
This report summarizes the results of the participation

of one country in the GEC-ESTRO Patterns of Care Study
for Brachytherapy in 2002 and 2007. The general results of
the 2002 PCBE data collection on BT infrastructure and
practices in the European area were published by Guedea
et al. in 2007 [3] and 2008 [15]. In another paper, the gene -
ral 2007 results of the project will be addressed [9]. Com-
pared to 2002, the 2007 survey was only slightly changed.
The questions and definitions used in the new version were
defined more precisely to avoid ambiguity in interpreta-
tion. Furthermore, a number of questions were added,
including detailed questions on lung, breast, gynaecology,
and prostate treatments. A 100% response rate was
achieved from the 21 centres in The Netherlands. 

Patients, applications, and staff

In general, the PCB data from the Dutch institutions
showed a large variation, both between institutions and in
some items viewed over the 5-year period. The changes
that can be observed on a national scale are more gradual.
The cancer incidence registry of the comprehensive cancer
centres in The Netherlands shows an overall average annu-
al increase of invasive tumours of 3.4% calculated over 
a 5-year period, from 73 675 patients in 2002 to 86 162 patients
in 2007 [10]. The number of radiation therapy patients
recorded in the present study closely follows this growth:
from 41 528 in 2002 to 47 594 in 2007, an annual increase of
approximately 3%. A total of 2460 new BT patients was
recorded in 2007, an annual increase of 4.8% compared to
the figure of 1984 patients in 2002, which was largely due
to the increase in prostate procedures. These average data
correlate with the expected growth rate due to a combina-
tion of population increase and aging: often an annual
growth rate of 2.5-3% is used in decision making projec-
tions to the future. However, a few of the – mainly small-
er – institutions demonstrated a decrease in total RT pro-
cedures, while others showed large increases (up to +40%).

The overall percent increase in average staffing level for
radiation oncologists (29%) was about twice the overall
average growth number of RT procedures (15%), meaning
that the patients per radiation oncologist ratio has
decreased in these 5 years. The number of radiation onco -
logist performing BT in The Netherlands remained practi-
cally unchanged. 

Resources

In general, institutions have much more capacity than
strictly needed: thirteen out of 21 institutions were able to
perform the 125I seed implantation technique with up to
a total of 1030 patient cases in 2007. If we simply divide the
remaining number of BT patients in 2007 (2460 – 1030 = 
= 1430) by the total number of available afterloaders (26; 
15 HDR and 11 PDR), then the actual workload per after-
loader is close to 1 case per week. The capacity to treat
patients with an HDR afterloader is in principle much
higher: it is possible to use an HDR afterloader for 2 cases
per day or even many more per day in a busy, dedicated,
and efficiently organised BT unit. 

The replacement of the former generation of LDR after-
loading equipment with modern HDR and PDR after-
loaders is striking. One clear reason for this is the
announced discontinuation of servicing of a widely-used
137Cs afterloading device. A similar observation was recent-
ly made by Pearce et al. [16] who studied the current prac-
tice of the treatment of carcinoma of the cervix in Cana-
 dian centres. They specifically were interested in how the
phasing-out of low dose rate technology from the com-
mercial BT market was changing practice. In addition we
observed that other types of micro-source afterloaders

Treatment intent Preoperative Postoperative Definitive Total

Endometrium 0 208 3 211

Cervix 11 25 269 305

Vagina 9 8 59 76

Vulva 0 0 4 4

Total 20 241 335 596

in % 3.4% 40.4% 56.2% 100.0%

Table 2. Breakdown of the 596 cases of gynaecological patients treated in 2007

Risk classification prostate patients Total

Low risk (T1/T2) 54.2% 563

Intermediate risk (T1/T2) 32.9% 341

High risk (T1/T2) 10.9% 113

T3 2.0% 21

Total 100% 1038

Table 3. Selection criteria, number of patients by
TNM staging system for all 2007 prostate patients.
Note that the total number of patients deviates
slightly from the numbers elsewhere in this
overview due to the fact that not all institutions
gave a complete list
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operating with either LDR 137Cs seed strings or 192Ir
wires/seed strings have nearly disappeared from Dutch
institutions. A simultaneous increase in PDR devices and,
to some extent, HDR afterloaders was observed, a deve -
lopment that is also expected to happen in other countries.
Any further changes in the number and types of after-
loaders in the near future is likely to be related to the
replacement of the existing equipment due to aging only,
as for most institutions the currently available HDR and
PDR equipment provide more than sufficient capacity to
meet their needs. The Dutch strategy to replace LDR tech-
niques with PDR techniques seems logical from the point
of view of keeping ‘equivalency’ in dose rate , but is typi-
cally a regional phenomenon in The Netherlands although
it also occurs in other countries, such as France. Quite often
institutions – e.g. in developing countries but evenly well
in other developed parts of the world – choose instead to
work only with HDR equipment, mainly for economic 
reasons.

The data on available imaging modalities reported here
support the observation that changes towards the high
standard imaging technologies in the BT field penetrate
only relatively slowly into clinical practice. The introduc-
tion of CT and MR based treatment planning in BT is
occurring at a relatively slow pace in this country. The use
of CT in BT treatment planning increased from 6 to 10 insti-
tutions, MRI scanning from 3 to 4 centres, and one institu-
tion reported using PET scanning in 2007. The use of ultra-
sound increased in parallel with the growth of prostate
seed implant technique. Use of 3D imaging is expected to
grow in parallel with the implementation of modern re -
commendations for dosimetry and with participation in
international trials, e.g. in gynaecology (the Embrace
study), and in prostate treatments [13,14,17]. In addition
to the data on resources provided in this section, it should
be noted that 6 (out of 16) institutions reported following
the GEC-ESTRO BT recommendations for treatment of car-
cinoma of the cervix. This number is expected to increase
even further in the next few years and should become
apparent in a next survey [18].

A large increase was observed in the number of TPSs
used for BT. In most cases a dedicated TPS is introduced
in addition to a conventional system when the prostate
treatment technique is introduced. Furthermore, a small
number of institutions have shown interest in using in vivo
dosimetry in BT, with an increase from 2 to 4 institutions
over the 5-year interval. In the Dutch 2007 data, there is no
information available on the introduction or use of other
radionuclides such as 60Co, 170Tm or 169Yb. Use of such
radionuclides may appear in new surveys in the next
decade. There seems to be no future for endovascular treat-
ments, as the dedicated equipment has completely disap-
peared from the BT field in this country, in line with the
paradigm shift reported by Van Limbergen and Trepu-
ranemi [19].

Site specific patient numbers

With regards to the numbers of patients treated with
BT, the general picture is one of stability in The Nether-
lands. The number of BT patients compared to the total

number of new RT patients is close to 5%. For most tumour
locations – gynaecological tumours, head and neck, blad-
der, breast, oesophagus, and eye tumours – changes
between 2002 and 2007 were small and generally followed
growth in incidence. However, it should be noted that,
except for eye tumours (77%), cervix (42%), oesophageal
cancer (20%), and anal canal (19%), the number of BT pro-
cedures per institution related to the respective cancer inci-
dence is very small (Table 1). Endovascular treatments dis-
appeared from the spectrum as the coated stents were
shown to be superior [19].

One clear exception, however, is the huge increase in
the number of 125I seed implant cases for prostate treat-
ment, a practice that grew since 2002 by 146% to a total of
1030 cases in 13 Dutch institutions over this 5 year period.
The 2002 questionnaire was apparently carried out in
a period in which the number of institutions performing
this technique developed a rapid expansion. One expla-
nation for this is found in the reimbursement system for
this type of treatment in the Dutch health care system,
which was changed at that time and since then allowed for
full reimbursement for the costly radioactive materials.
Another essential reason is likely the growing clinical evi-
dence for image-guided prostate BT [20]. The rapid growth
observed in the Dutch centres fits perfectly well in the
study on the use of the prostate implant technique in
Europe performed by the GEC-ESTRO groups Probate and
Braphyqs, described previously by Hoskin and Venselaar
in 2007 [21]. Based on the number of diagnosed prostate
cancer patients of 9588 cases in 2007 [10], we calculate that
in 2007 10.7% of all prostate patients were treated with this
modality. Some further growth in prostate BT treatments
is possible if the other hospitals/institutions decide to start-
up a prostate programme. Introduction of other techniques
as high-intensity focused ultrasound (HIFU) and robotic
surgery, however, may counteract this possible growth.

Detailed site specific questions

Although the questionnaire contained specific questions
on a number of different treatment sites, in many cases the
responses cannot be properly analysed. For example, the
number of treated lung cancer patients in The Netherlands
was very low, deviating from what is reported from sur-
veys in some other countries [22-24]. Furthermore the
majority of cases were reported from a single centre.

The number of institutions performing breast BT was
similarly low: with 85% of the 79 breast cases coming from
one institution (out of 4 institutions using the technique)
no general conclusions can be drawn. From the survey
results it is not at all clear to define what is the influence
of the upcoming evidence of accelerated partial-breast irra-
diation (APBI) for the number of patients that is going to
be treated in the near future in this country with intersti-
tial or intracavitary balloon techniques. A recent overview
of patient selection for APBI after breast-conserving 
surgery was presented as recommendations of the 
GEC-ESTRO breast cancer working group, based on cli -
nical evidence [25]. Further clinical research is promoted by
this group focusing on controversial issues in the treatment
of early-stage breast carcinoma. But the future of breast BT
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in The Netherlands is difficult to predict due to possible
other conformal techniques with EBRT.

It is expected that a similar effect of the clinical evidence
for improved outcome of image-guided implant techniques
as indicated above for prostate treatments will favour the
future use of BT for gynaecology [26]. Major changes may
result with the increased use of MR and CT based 3D/4D
treatment planning, in particular for definitive techniques.
In regard to treatment intent, the number of radical treat-
ments can be expected to remain stable, while it remains
unclear if the results of the PORTEC-2 with BT compared
to EBRT will change the patterns of practice in postopera-
tive endometrial treatment [11].

With regard to prostate implants, the use of the seed
technique seems to be generally uniform throughout the
country. In addition, there is only one centre with PDR,
and one with HDR as treatment modality. No other
radionuclides were used for seeds than 125I. Dose pre-
scription was uniform at the 144-145 Gy level, with only
one exception. In general, modern intraoperative or inter-
active treatment planning in the OR was used. As a short-
coming in the survey with regard to prostate implant
dosimetry it is noted that treatment margin or other details
about dose or volume specification was not included in the
questions.

Research and education

Eight institutions in this survey have reported partici-
pating in a total of 4 prospective clinical trials and 6 local
study protocols. We suspect that these answers underre-
ports important clinical and physics research work being
performed in The Netherlands in the field of BT. Recent
studies for example showed clear interest from different
groups in a wide variety of topics such as radiobiological
dose adding [27]; 3D image guided optimisation for the
cervix ring applicator [28]; treatment of bladder cancer using
BT [29,30]; and head and neck implant techniques [31].

Four of the 20 institutions reported having special BT
education programmes that ranged from practical training
of residents, sending trainees to teaching courses (e.g.,
ESTRO), and organisation of dedicated PDR workshops.
The answers were scarce, quite variable, and pointing in
different directions. All post-academic (8 × in The Nether-
lands) education programmes have clear programs for
their residents with regard to BT training, but this is not
reflected in the answers to the survey. No reference was
made to any of the ESTRO documents in which training is
discussed [1,32,33].

General comments

The average number of BT patients per institution is
approximately 100 patients per year in The Netherlands.
Table 1 makes clear that, for several treatment sites, BT is
applied with relatively low numbers of patients. The re -
ported patient numbers for head and neck, anal canal, 
paediatrics, bladder and eye interventions ranged from 
3-20 patients per year per institution, with few exceptions.
However, these techniques absolutely require experienced
teams working closely with the surgeons (except for anal

canal). Treatment planning for these techniques is complex
and the use of optimal imaging is recommended. These
sites are therefore suited for concentration in one or a few
specialised centres in a country and thus for referrals from
other, peripheral institutions. As a first step in defining
quality requirements, the Dutch society for radiation onco -
logy recommended that centres perform a minimum of 
35 prostate implants per year to maintain proper quality.
The smallest number of patients treated for prostate can-
cer at any one institution in 2007 was 27. Similar recom-
mendations might be defined for the complex treatment
sites cited above, taking into account complexity of tech-
nique, site-specific cancer incidence, available expertise,
regional function of the centre, etcetera.

The survey helps to identify discrepancies between re -
commendations and practice. The fact that this type of sur-
vey is made on an international scale in combination with
a detailed analysis of the local situation allows the natio -
nal society to develop guidelines for high quality work in
specific areas. Establishing expertise based on a minimum
number of treatments per institution/year for certain sites
may be one of those guidelines or quality indicators. Sur-
vey questions for specific treatment sites (e.g. on the prac-
tise of dose prescription and margins, the use of specific
imaging modalities) may similarly be helpful in deter-
mining the uniformity of BT procedures. 

These survey results, combined with data on cancer inci-
dence and related developments and when compared with
data from other countries or regions, allow us to identify
general trends and possible regional differences in prac-
tices. The results may then support the continuation of the
PCB study to document further developments and changes
in the field as well as any notable increases or decreases in
patient numbers per tumour category. Continuation of this
study is recommended to improve RT provision on ratio -
nal grounds throughout the European area and beyond
and as a model for health care planning.
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