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Abstract

Nationwide surveys on radiation dose to the population from medical radiology are
recommended in order to follow the trends in population exposure and ensure radiation
protection. The last survey in Switzerland was conducted in 1998 and the annual
effective dose from medical radiology was then estimated to be 1 mSv/caput. The
purpose of this work was to follow the trends in diagnostic and interventional radiology
between 1998 and 2008 in Switzerland and determine the contribution of the different
modalities and types of examinations to the collective effective dose from medical X-
rays. An online database (www.raddose.ch) was developed to this effect, and all
healthcare providers who hold a license to run an X-ray unit in the country were invited
to participate in the survey. More than 225 examinations, covering eight radiological
modalities, were considered and the average effective dose for each examination was
reassessed. Data from about 3500 users were collected (42% response rate). The survey
showed that the average frequency of X-ray examinations was 1.7 per caput and the
average annual effective dose due to medical X-rays was 1.2 mSv/caput in 2008. The
most frequent examinations were conventional and dental radiographies (88%). The
contribution of computed tomography was only 6% in terms of examination frequency
but as high as 68% in terms of the collective effective dose. The comparison with other
countries showed that the collective effective dose in Switzerland was in the same range
as in other countries with similar healthcare systems, although the annual number of
examinations performed in Switzerland was higher.
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Zusammenfassung

Um die Entwicklung der o6ffentlichen Strahlenbelastung durch medizinische Radiologie
zu verfolgen und einen entsprechenden Strahlenschutz gewahrleisten zu kénnen wird
empfohlen landesweite Erhebungen zur Strahlendosis durch solche medizinischen
Untersuchungen durchzufiihren. Die letzte Erhebung in der Schweiz wurde 1998
durchgefiithrt, worauthin die jahrliche effektive Strahlendosis durch medizinische
Radiologie auf 1 mSv pro Einwohner geschitzt wurde. Ziel dieser Arbeit ist
Veranderungen der Strahlenbelastung durch diagnostische und interventionelle
Radiologie zwischen 1998 und 2008 in der Schweiz zu untersuchen und den Beitrag von
verschiedenen Methoden der medizinischen Rontgenuntersuchung zur gesamten
effektiven Strahlendosis zu bestimmen. Fiir diesen Zweck wurde eine Online-Datenbank
entwickelt (www.raddose.ch). Alle Gesundheitsversorger die iiber eine Lizenz fiir den
Betrieb einer Rontgenanlage verfiigen wurden gebeten, an der Erfassung teilzunehmen.
Es wurden mehr als 225 Untersuchungen einbezogen, die 8 verschiedene radiologische
Methoden abdecken. Hiermit wurde die mittlere effektive Dosis fiir eine Untersuchung
neu bewertet. Insgesamt wurden Daten von 3500 Benutzern gesammelt, was einer
Antwortquote von 42% entspricht. Die Erhebung zeigt, dass sich im Jahr 2008 im Mittel
jeder Einwohner 1.7 Rontgenuntersuchung unterzogen hat und, dass die mittlere
effektive Dosis in diesem Jahr 1.2 mSv pro Einwohner betrug. Die haufigsten
Anwendungen (88%) waren konventionelle und zahnmedizinische Radiographie. Der
Anteil der Computertomographie betrug beziiglich der Haufigkeit der Anwendung 6%,
beziiglich der kollektiven effektiven Dosis aber 68%. Der Vergleich mit anderen Landern
zeigt, dass sich die kollektive effektive Strahlendosis in der Schweiz im selben Bereich
wie die in Landern mit dhnlichen Gesundheitssystemen befand. Die jahrliche Zahl von
Untersuchung war in der Schweiz jedoch hoher.
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Résumé

Les enquétes nationales visant a déterminer les doses de radiation délivrées a la
population par la radiologie médicale sont recommandées afin de suivre les tendances
de l'exposition de la population et assurer protection radiologique. La derniére enquéte
de ce genre a été menée en Suisse en 1998 et la dose efficace annuelle due a la radiologie
médicale a été estimée a 1 mSv par habitant. Le but de ce travail était de suivre les
tendances de la radiologie diagnostique et interventionnelle en Suisse, entre 1998 et
2008, et de déterminer la contribution des différentes modalités radiologiques et des
divers types d'examens a la dose efficace collective due a I'application médicale des
rayons X. Une base de données en ligne (www.raddose.ch) a été développée a cet effet,
et tous les prestataires de soins détenant une autorisation a utiliser une installation
radiologique dans le pays ont été invités a participer a I'enquéte. Plus de 225 examens,
couvrant huit modalités radiologiques, ont été considérés et la dose efficace moyenne
pour chaque examen a été réévaluée. Les données concernant environ 3500 utilisateurs
ont été recueillies, correspondant a un taux de réponse de 42%. L'enquéte a montré
qu'en 2008, la fréquence moyenne des examens radiodiagnostiques était de 1,7 par
habitant et la dose efficace annuelle moyenne due aux rayons X médicaux était de
1,2 mSv par habitant. Les examens les plus fréquents étaient les radiographies
conventionnelles et dentaires (88%). La contribution de la tomodensitométrie a été de
6% en termes de fréquence d’examens, et de 68% en termes de dose efficace collective.
La comparaison avec d'autres pays a montré que la dose efficace moyenne par habitant
en Suisse était dans la méme gamme que celle enregistrée dans d'autres pays avec des
systémes de santé publique similaires, bien que le nombre annuel d'examens effectués
en Suisse a été plus élevé a cause de la contribution élevé de la radiologie dentaire.
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Introduction

Medical exposure to X-rays represents a major source of man-made irradiation of the
population. At the global level, the total annual per caput effective dose, due to all
sources of irradiation, is about 3.1 mSv [UNSCEAR 2010]. Although diagnostic radiology
represents only 20% of it, it accounts for more than 94% of the man-made component.
Similarly, in Switzerland where the annual per caput effective dose amounted to 4 mSv
in 2009 [FOPH 2010], diagnostic radiology represented 30% of the total, but more that
92% of man-made irradiation.

This is why both at national and international levels, surveying the population exposure
by medical X-rays is recommended as a useful tool in radiation protection. While the
Swiss Federal Act on Radiation Protection stipulates in Art. 5 that “the Confederation
shall encourage scientific research on the effects of radiation and on radiation
protection” [LRaP 2004], the European Commission states that the “Member States shall
ensure that the distribution of individual dose estimates from medical exposure is
determined for the population and for relevant reference groups of the population as
may be deemed necessary by the Member State” [EU 1997]. Among the main objectives
of population dose assessments are: “1) to observe trends in the annual collective dose
and the annual average per caput dose from medical x-rays in a country with time; 2) to
determine the contributions of different imaging modalities and types of examination to
the total collective dose from all medical x-rays.” [EC 2008a]

Because of the pace of technological developments in the field of radiology and the
evolution of the medical practice, the situation is reassessed ideally every five years as
recommended by the European Guidance on Estimating Population Doses from Medical
X-Ray Procedures [EC 2008a, EC 2008b], or at least every ten years. At the international
level, surveys on the exposure of the global population by medical radiology are
conducted every decade by the United Nations Scientific Committee on the Effects of
Atomic Radiation (UNSCEAR). UNSCEAR has just issued its 2008 report [UNSCEAR
2010] with data covering the period 1997-2007.

Recently, several countries conducted nationwide surveys including Finland [Jarvinen
2011] (2008 data), France [IRSN-IVS 2010] (2007 data), Germany [Bernhard-Strol et al.
2010] (2008 data), the Netherlands [RIVM 2010] (2008 data), Norway [NRPA 2010]
(2008 data), the United Kingdom [HPA 2010] (2008 data), and the United States of
America [NCRP 2009] (2006 data).

Switzerland started surveying the exposure of the population by medical X-rays back in

the late 1950s [Zuppinger etal. 1961, Porettietal. 1971, Mini and Poretti 1984,
Mini 1992]. The exposure of the Swiss population is reviewed periodically, every decade
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with a full re-evaluation survey addressing all healthcare providers and every five years
with an updating survey covering a small stratified sample of healthcare providers. The
last full re-evaluation survey concerned the 1998 data [Arouaetal.2002a,
Aroua et al. 2002b]. It provided a significant amount of information on the frequency of
the X-ray examinations performed in Switzerland and the associated radiation doses.
The last updating survey concerned the 2003 data [Aroua et al. 2007a]. It revealed, for
example, that the use of computed tomography (CT) had registered a sharp increase
(70%) in a 5-year period.

The aim of the present work was to reassess the exposure of the Swiss population to
medical X-rays in 2008 and to update the associated annual frequency of examinations,
the effective doses per examination and the annual collective effective dose.

Methods

The survey was led by a steering group comprising representatives of Federal Office of
Public Health (FOPH), the Institute of Radiation Physics (IRA) from the University
Department of Radiology (DRM - CHUV, Lausanne) and the University Institute of Social
and Preventive Medicine (IUMSP) from the University Department of Community
Medicine and Health (DUMSC - CHUV, Lausanne). It was followed by a support group
comprising representatives of most scientific and professional societies concerned:
Association Romande de Radioprotection, College of General Practitioners, Federal
Commission for Radiation Protection and Radioactivity Surveillance, Santésuisse, Swiss
Society of Cantonal Chief-Physicians, Swiss Society of Cardiology, Swiss Society of
Chiropractic, Swiss Society of Dental Medicine, Swiss Society of Gastroenterology, Swiss
Society of General Medicine, Swiss Society of Internal Medicine, Swiss Society of
Paediatrics, Swiss Society of Radiobiology and Medical Physics, Swiss Society of
Radiographers, Swiss Society of Radiology, Swiss Society of Urology, and The Swiss
Hospitals.

The recommendations of the European Group “Dose Datamed” on how to conduct
national surveys on population exposure, which were accepted by the European
Commission [EC 2008a], were followed in this survey.

During the 1998 nationwide survey all Swiss healthcare providers were addressed
except general and dental medicine practices which were sampled at rates of 20% and
10% respectively. This time the whole community of healthcare providers possessing an
authorisation to run an X-ray unit was addressed. This amounts to 8247 practices,
radiology institutes and hospital departments (Table 1), running 17391 X-ray units of all
kinds (Table 2) authorised by the Regulatory Authority which, in Switzerland, is the
Federal Office of Public Health. The 8247 healthcare providers are distributed into 4587
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medical, 3526 dental and 134 chiropractic. They cover 7779 practices (individual and
group), 383 hospital departments and 85 radiology institutes.

Table 1: Healthcare providers performing X-rays in Switzerland

Category of healthcare provider Number
Individual medical practices 3568
Group medical practices 529
University hospitals 53
Cantonal hospitals 62
District hospitals 111
City hospitals 14
Private hospitals 132
Homes for the elderly 11
Radiology institutes 85
Others 22
Total medical 4587
Individual chiropractic practices 125
Group chiropractic practices 9
Total chiropractic 134
Individual dental practices 3072
Group dental practices 284
Dental clinics 13
School dental radiology centres 124
Others 33
Total dental 3526
Grand total 8247

Table 2: Various types of X-rays units used in Switzerland

Use of X-ray unit Number
Total 17391
Generic Dental 10553
Medical 6704
Chiropractic 134
Specific Radiography 4937
Radiography + Fluoroscopy 760
Fluoroscopy (mobile) 476
Interventional (intensive dose) 127
Computed tomography 238
Mammography 249
Bone densitometry 147
Small dental (< 70 kV) 8572
Orthopantomography 1171
Panoramic + teleradiography 661
Teleradiography 4
Dental volume tomography 49
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In order to increase their probability of participation, the participants were offered
several options on how to provide their frequency data: paper form by post mail,
electronic form by email or by registration online. For this purpose, a dedicated website
(raddose.ch) was developed beforehand (see Appendix 1). In the first letter sent to
them, the participants received their own username and password to access their form.

The participants were encouraged to fill in a form with reference categories of
examinations, based on the “Dose Datamed” methodology [EC 2008a]. This consists in
225 examination types grouped in seven radiological modalities: radiography,
conventional fluoroscopy, diagnostic interventional radiology, therapeutic
interventional radiology, computed tomography, dental radiology, mammography, and
bone densitometry. In the case the participant was not able to provide data concerning
the 225 examination types, he/she could use 70 broader categories (see Appendix 2).
The participants were also allowed to send their data in the format of their choice: local
categories or medical tariff codes (Tarmed).

After ten months and three reminders the frequency data collection was closed and the
data processing started: introducing in the database the statistics received by email or in
paper form, checking the data registered online and correcting the typing errors where
necessary. The data received in local categories or in Tarmed format were redistributed
over the reference categories.

National frequencies were established by projecting the collected statistics according to
the number of X-ray units in the survey, with the following formula:

() .
N — L.N o (|'J)
2008 ; |part(|,J) part

where Nzoog is the national examination frequency, i refers to the healthcare provider
(medical practice, dental practice, chiropractor, hospital department, radiology
institute), j refers to the type of X-ray unit, liora being the number of X-ray units in
Switzerland, Ipart the number of X-ray units run by healthcare providers who
participated in the survey, and Npart the number of the examinations performed by the
healthcare providers who participated in the survey.

Unlike the 1998 survey where the number of practices and hospital departments was
used to project the data associated with the participating sample to the total number in
the country, in the present investigation the number of X-ray units was available and we
chose to use it since it leads to more accurate results. The difference in the frequency of
examinations obtained by the two approaches was explored.
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In the 1998 survey the effective doses related to the various types of examinations were
calculated wusing dosimetric models specific to each radiological modality
[Aroua et al. 2002b]. The effective doses were updated the last couple of years by
surveying some fluoroscopic procedures in large and small hospitals [Aroua et al. 2007b,
Samara et al. 2010, Samara et al. 2011]. For radiography examinations, the technical
parameters were reassessed and the effective doses were calculated using the software
program PCXMC [Tapiovaara et al. 1997] (See Appendix 3). The 2008 version of PCXMC
was adopted (12, PCXMC version 2.0, 2008, STUK, Helsinki, Finland). For CT
examinations, the effective doses were reviewed in an auditing campaign [Treier et
al. 2010] (See Appendix 3). For some other examinations, bibliographic data were used
[Brambilla et al. 2004, Chamberlain et al. 2000, Crawley and Rogers 2000, Crawley 2004,
Danforth and Clark 2000, Delichas et al. 2004, Gibbs 2000, Gijbels et al. 2004, Gijbels et
al. 2005, Hatziioannou et al. 2000, Karthikesalingam et al. 2009, Ludlow et al. 2008,
Martin 2008, Mettler et al. 2008, Pantos et al. 2009, Perisinakis et al. 2003, Perisinakis et
al. 2004, Ruiz Cruces et al. 1998, Smith et al. 2009, Sorop et al. 2008, Thomas et al. 2006,
Tsalafoutas et al. 2005, Yakoumakis et al. 2001].

In the calculation of the updated effective doses the tissue weighting factors (wr) given
by the International Commission on Radiological Protection in its Publication 60 [ICRP
1991] were used. A couple of years ago the ICRP published new values in Publication
103 [ICRP 2007] as shown in Table 3.

The main changes are a decrease of the wr of the gonads by a factor 0.4 and an increase
of that of the breast by a factor 2.4. The two sets of wr were compared for two
radiological modalities. In the case of radiography the new figures lead to a 14%
decrease in the collective dose, whereas in the case of CT a 2% increase is registered
(see Appendix 4). In the most recent investigation performed in the UK [HPA 2010] a 2-
3% decrease in the collective dose was registered for conventional radiology including
dental and for CT and a 12-13% increase for interventional radiology. This was reflected
in an overall 2% increase of the total collective dose due the wr change.
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Table 3: Tissue weighting factors (wr)

Organ/Tissue ICRPeo ICRP103 ICRP103/ICRP¢o
Gonads 0.20 0.08 0.4
Colon 0.12 0.12 1.0
Lungs 0.12 0.12 1.0
Red bone marrow 0.12 0.12 1.0
Stomach 0.12 0.12 1.0
Bladder 0.05 0.04 0.8
Breast 0.05 0.12 2.4
Liver 0.05 0.04 0.8
Oesophagus 0.05 0.04 0.8
Thyroid 0.05 0.04 0.8
Bone surface 0.01 0.01 1.0
Skin 0.01 0.01 1.0
Brain 0.01

Salivary glands 0.01

Remainder 0.05* 0.01+

*ICRP60 remainder tissues/organs: adrenals, brain, kidneys, muscle, pancreas, small
intestine, large intestine, spleen, thymus, uterus.

*ICRP103 remainder tissues/organs: adrenals, extrathoracic tissue, gall bladder,
heart, kidneys, lymphatic nodes, muscle, oral mucosa, pancreas, prostate, small
intestine, spleen, thymus, uterus/cervix.

Results and discussion

The rate of return (address change, retired, deceased) was about 1% and the rate of
explicit refusal was about 0.2%. Table 4 shows the response rates for the three broad
categories of health care providers (medical, dental and chiropractic) as well as for
various types of hospital departments.

In terms of number of healthcare providers, the overall response rate is 42%
corresponding to 3486 respondents. In terms of X-ray units, the overall response rate is
45%, corresponding to 7878 units.

During the 1998 survey, a sample of 3000 establishments was contacted and at the end
of the survey the response rate was 60% [Aroua et al. 2002a]. About 1800 participants

sent their data, which is nearly half the number of respondents in the 2008 survey.

Two participants over three registered their data online. Half of the rest sent their data
in electronic form and the other half in paper form.
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Table 4: Response rates for the 2008 Swiss nationwide survey

Category of Healthcare providers X-ray units
healthcare providers Total Respondents Rate (%) Total Respondents Rate (%)
All categories 8247 3486 42 17391 7878 45
Medical 4587 1953 43 6704 3376 50
Dental 3526 1461 41 10553 4418 42
Chiropractic 134 89 66 134 89 66
Radiology institutes 85 39 46 347 170 49
Hospital departments (all) 383 249 65 2394 1519 63
in university hospitals 53 26 49 543 242 45
in canton hospitals 62 40 65 481 354 74
in district hospitals 111 80 72 685 446 65
in state hospitals 14 10 71 94 67 71
in private hospitals 132 87 66 576 403 70
in houses for the elderly 11 6 55 15 7 47

Table 5 gives the range of regional variation of the response rates. The seven regions of

Switzerland are presented in Figure 1. The cantons that constitute each region are given

in table 6. If all categories are summed up, the regional variation is in the range 41-46%.

The detailed regional response rates are given in Appendix 5.

Table 5: Regional distribution of the response rates (%)
for the 2008 Swiss nationwide survey. CH : Whole Switzerland.

Category of Total Region CH

health care providers # 1 2 3 4 5 6 7

All categories 8247 40 43 44 41 45 42 46 42
Medical 4587 40 43 43 42 45 41 45 43
Dental 3526 40 42 44 37 43 42 47 41
Chiropractic 134 50 66 64 81 87 63 100 66

Radiology institutes 85 35 53 50 73 27 100 33 46

Hospital departments (all) 383 60 63 71 64 69 59 77 65
in university hospitals 53 43 36 57 78 — — — 49
in canton hospitals 62 — 60 83 50 60 73 — 65
in district hospitals 111 50 79 78 67 74 50 83 72
in state hospitals 14 — 40 100 86 — — — 71
in private hospitals 132 74 55 62 43 80 43 83 66
in houses for the elderly 11 — 60 — 100 — — 50 55
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5 Eastern Switzeriand

6 Central Switzerisnd

1 Lake Geneva Region

Figure 1: The Seven region of Switzerland
according to the Swiss Federal Office of Statistics

Table 6: The Cantons included in the seven regions of Switzerland

Region Cantons

1. Lake Geneva VD / VS /GE

2. Espace Mittelland BE /FR /SO /NE /]JU

3. Northwestern Switzerland BS / BL / AG

4. Zurich ZH

5. Eastern Switzerland GL/SH/AR/Al/SG/GR /TG
6. Central Switzerland LU/UR/SZ/OW /NW /ZG

7. Ticino TI

A sensitivity analysis was performed in order to assess the effect on the result if the non
respondents had features that are different from those of the respondents, in particular
the frequencies of examinations performed. The hypothesis that the non-participants
perform 20% more or 20% less examinations than the participants resulted in an
average 10% difference in the national examination frequencies. As shown in
Appendix 6, the difference is smaller for interventional radiology (-3%, +4%) and bigger
for dental radiology (-12%, +12%). For dental radiology, the number of non-participants
is higher than that of participants.

Table 7 shows the annual number of examinations performed in Switzerland in 2008
(7.7M population), the number per thousand population, as well as the associated
annual collective dose and the average per caput effective dose delivered by the whole
medical radiodiagnostics as well as by the various radiological modalities. The detailed
frequency and dose results are provided in Appendix 9.
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Table 7: 2008 Swiss annual frequency and dose data

Radiological modality Number of Collective dose Number of Effective dose
examinations (man.Sv) examinations per caput (mSv)
(in thousands) per 1000 population
Radiography 6000 1330 780 0.17
Conventional fluoroscopy 153 415 20 0.05
Interventional — diagnostic 56 553 7.2 0.07
Interventional - therapeutic 46 528 6.0 0.07
Computed tomography 780 6150 100 0.8
Dental radiology 5430 63 700 0.01
Mammography 387 62 50 0.01
Bone densitometry 117 0.31 15 0.00004
Total 13'000 9100 1700 1.2

This investigation revealed that the total number of X-ray examinations carried out in
Switzerland was 13 M per year in 2008, corresponding to 1.7 examinations per caput.
The associated collective effective dose accounts to about 9100 man Sv which, reported
to the Swiss population gives an average effective dose of 1.2 mSv per caput. In the 2003
review the average effective dose was also estimated to 1.2 mSv per caput per year.
Therefore it registered no change although the frequency increased during this 5-year
period. This is due to the change of the dose vector. In fact the updated effective doses
per examination for radiographies are significantly lower than older values. The use of
the dose vector established in 1998 with the 2008 frequency data would have resulted
in an average effective dose of 1.4 mSv per caput.

Figure 2 presents the distribution of the total annual number of examinations and the
total annual collective dose over the various radiological modalities. It shows that the
highest contributions to the total number of examinations come from radiography
(46%) and dental radiology (42%). However, in terms of the collective effective dose the
contribution of radiography drops to 14.6% and that of dental radiology to less than 1%.
On the contrary CT which contributes 6% to the number of examinations is responsible
of more than 2/3 of the collective effective dose. Similarly, interventional radiology
(diagnostic and therapeutic) whose contribution in terms of frequency of examinations
is only 0.8% delivers nearly 12% of the collective effective dose.
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H RA (46%)
B DR (42%)
m CT (6.0%)
B MA (3.0%)
W FL(1.2%)
m BD (0.9%)
= 1D (0.4%)
W [T (0.4%)

W RA (14.6%)
m DR (0.7%)

W CT (68%)

= MA (0.7%)
= FL (4.6%)

™ BD (0.003%)
W ID (6.1%)

W IT (5.8%)

Figure 2: Distribution of the total annual number of examinations (upper part) and the total
annual collective dose (lower part) over the various radiological modalities: radiography (RA),
conventional fluoroscopy (FL), diagnostic interventional radiology (ID), therapeutic
interventional radiology (IT), computed tomography (CT), dental radiology (DR), mammography
(MA), bone densitometry (BD).

Figures 3 to 6 present the 3 most frequent examinations and the 3 examinations with
the highest dose contribution in radiography, interventional radiology, computed
tomography, and dental radiology.

Page 15 0f 112



RA / Frequency

B Lung
B Knee joint
B Ankle

56%
Rest

RA/ Dose

B Lumbar spine
B Pelvis
¥ Hips

Rest

Figure 3: The 3 most frequent examinations and the 3 examinations
with the highest dose contribution in radiography
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IN / Frequency

HCA
42%
B PTCA

B Lower limb dilatation

Rest

IN / Dose

HCA
N PTCA
M Lower limb arteriography

Rest

Figure 4: The 3 most frequent examinations and the 3 examinations with the highest dose
contribution in interventional radiology (both diagnostic and therapeutic)
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CT / Frequency

B Full abdomen

B Lungs standard

B Cerebrum
57%
Rest
CT/ Dose
M Fullabdomen
B CT angiongraphy
50%

B Lungsstandard

Rest

Figure 5: The 3 most frequent examinations and the 3 examinations
with the highest dose contribution in computed tomography
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DR / Frequency

B Periapical
B Bitewing
B OPG

Rest

DR / Dose

M Bitewing
B Periapical
B OPG

Rest

Figure 6: The 3 most frequent examinations and the 3 examinations
with the highest dose contribution in dental radiology
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Figure 7 shows the frequency and dose contribution of the different healthcare
providers (The details are given in Appendices 7 and 8). Hospitals undertake 34.6% of
the examinations and are responsible of 81% of the collective effective dose. Radiology
institutes contribute 4% in terms of frequency and 12.6% in terms of the collective
effective dose. Dental practices perform almost 41% of the examinations and are
responsible of only 0.7% of the collective dose. Medical practices perform a fifth of the
examinations and contribute 5.3% to the collective effective dose. Chiropractors are
responsible for 0.5% of the frequencies and 0.5% of the collective effective dose.

M Dental practices (40.8%)

W Medical practices (20.1%)

= Chiropractors (0.5%)

M Hospital departments (34.6%)
™ Radiology institutes (4%)

m Dental practices (0.7%)

W Medical practices (5.3%)

m Chiropractors (0.5%)

M Hospital departments (80.8%)
W Radiology institutes (12.6%)

Figure 7: Frequency (upper part) and dose (lower part)
contribution of the different healthcare providers
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Tables 8 and 9 present the frequency and dose contribution of the different healthcare
providers for the 8 radiological modalities considered.

Table 8: Frequency contribution of the different healthcare providers (%)
for the 8 radiological modalities considered

Dental Medical  Chiropractors Hospital Radiology

practices  practices departments institutes
RA 0 42.5 1.1 52.8 3.7
FL 0 6.1 0 77.1 16.8
ID 0 0 99.9 0.1
IT 0 0 97.5 2.5
CT 1.5 0 83.3 15.2
DR 97.2 0.2 0 2.4 0.1
MA 0 7.7 0 61.5 30.8
BD 0 2.4 0 75.9 21.7
Table 9: Dose contribution of the different healthcare providers (%)
for the 8 radiological modalities considered
Dental Medical  Chiropractors Hospital Radiology
practices  practices departments institutes
RA 0 34 3.7 55 6.4
FL 0 5.1 0 87 8.0
ID 0 0 100 0.05
IT 0 0 100 0.003
CT 0.1 0 83.5 16.4
DR 92.0 2.1 0 5.1 0.8
MA 0 7.7 0 61.5 30.8
BD 0 2.4 0 77.5 20.2
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Table 10 compares the frequency and dose data obtained in the present study with the
data established in Switzerland in 1998.

Table 10: 2008/1998 ratios of the frequency and dose in Switzerland

Radiological Number of  Collective Number of Effective
modality examinations dose examinations / dose
1000 population / caput
Radiography 1.32 0.45 1.21 0.42
Conventional fluoroscopy 0.98 0.34 0.90 0.31
Interventional - diagnostic 0.79 1.00 0.73 0.93
Interventional - therapeutic 1.72 2.06 1.59 1.90
Computed tomography 2.38 3.11 2.19 2.86
Dental radiology 1.32 0.87 1.21 0.80
Mammography 1.73 1.43 1.60 1.32
Bone densitometry 3.64 7.55 3.36 6.96
Total 1.36 1.30 1.26 1.20

The first two columns of the table present the ratio of examination frequency and
collective effective dose relative to 2008 and 1998 (absolute values) and the last two
columns the ratio of the number of examinations per 1000 population and the average
effective dose per caput. Some of the increase in the absolute values may be associated
with the increase in the Swiss population (8.5% in a decade). Thus, to eliminate the
demographic factor, the examination frequencies per 1000 population and the average
effective doses per caput were compared.

Unlike the 1998 survey where the number of practices and hospital departments was
used to project the data associated with the participating sample to the total number in
the country, in the present investigation the number of X-ray units was available and we
chose to use it since it leads to more accurate results. This different approach may also
explain some of the differences between the examination frequencies in 1998 and 2008
surveys, i.e. the 21% increase in conventional and dental radiographies.

The number of radiographies registered a 20% increase but the average effective dose
per caput decreased by more than a factor 2. This is due the significant reduction in the
average effective dose per radiography for many types of examinations.

The number of conventional fluoroscopy and diagnostic interventional procedures
showed a decrease of 10% and 30%, respectively, in terms of number of examinations.
Inversely, the number of therapeutic intervention procedures showed an increase of
60% in a decade, corresponding to an increase of effective dose per caput of 90%. This
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can be explained by the fact that cases previously treated with open surgery may be now
safely and effectively treated by interventional procedures [Balter et al. 2008].
Accordingly, the increase in the dose delivered by this kind of procedures may be
attributed to the fact that more complex cases may now be treated by interventional
radiology, resulting, however, in higher patient doses [Balter et al. 2008].

The main increase in the collective effective dose in a decade may be attributed to the
increase in CT (286% in terms of the collective effective dose since 1998). The increase
in the number of CT examinations had already been observed [Aroua et al. 2007a] and
attributed to the technology advance in CT scanners that led to the change of medical
practice by replacing fluoroscopy guided procedures with CT scans. This may also
explain the reduction in the number of diagnostic interventional procedures. It is
important to note here that for this survey no CT scans associated to SPECT/CT
examinations, PET/CT examinations or for radiation therapy planning were taken into
account, as they will be considered in a specific survey dedicated to the dose delivered in
nuclear medicine [Roser 2011].

The number of bone densitometry examinations has notably increased (3.36 times)
since 1998; however, its associated dose was too low to significantly affect the collective
effective dose (see Table 7). Some increase in these examinations may be attributed to
the population ageing but also to the fact that bone densitometry examinations are
performed for the diagnosis of osteoporosis as well as the follow-up of osteoporosis
treatments.

Table 11 presents the number of all examinations and number of CT examinations (per
1000 population), average effective dose due to radiodiagnostics and average effective
dose due to CT, for 1998, 2003 and 2008. Both the frequency of CT examinations and the
associated collective effective dose registered a steady increase since 1998: respectively
a factor of 2.2 and 2.9 in a decade. It should be noted that the increase was higher
between 1998 and 2003 than between 2003 and 2008. In one decade, the contribution
of CT to the total medical X-rays increased from 3.4% to 6% in terms of the frequency
and from 28% to 68% in terms of the collective effective dose.
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Table 11: Number of all examinations and number of CT examinations
(per 1000 population), average effective dose due to radiodiagnostics
and average effective dose due to CT, for 1998, 2003 and 2008
(absolute and relative values)

Year N /1000 population  CT /Total E (mSv/caput) CT /Total

Total CT (%) Total CT (%)
1998 1340 46.2 3.4 1.0 0.28 28
2003 1470 76.7 5.2 1.2 0.56 47
2008 1680 100 6.0 1.2 0.80 68
Ratio N/1000 population E (mSv/caput)
Total CT Total CT
2003/1998 1.10 1.66 1.20 2.00
2008/2003 1.14 1.32 1.00 1.43
2008/1998 1.26 2.19 1.20 2.86

Table 12 shows the evolution of the number of X-ray Units in Switzerland from 1998 and
2008. The increase in the number of CT scanners, and dental and mammography X-ray
units in a decade (27%, 22% and 4% respectively) may explain the part of the increase
in the frequency of examinations for those radiological modalities.

Table 12: Number of X-ray Units in Switzerland

Specialty Radiological modality Code 1998° 2008™ 08/98
Medical = Radiography RA — 4937
Fluoroscopy (mobile) RD — 476
Radiography & fluoroscopy RAD — 760
Radiography & fluoroscopy RDI — 127
(Intensive Dose)

Computed tomography CT 187 238 1.27

Mammography MAM 240 249 1.04
Bone densitometry KDM — 147

Total “Medical” — 8419 6934 0.82
Dental Intra-oral (< 70 kV) RKL — 8572
Orthopantomography OPG — 1171
Teleradiography FR 4
Orthopantomography & OPF — 661

Teleradiography

Dental volume tomography DVT — 49

Total “Dental” — 8583 10457 1.22

Total “Medial + Dental” — 17002 17391 1.02

* UNSCEAR 2000 ** BEBERA file received from FOPH
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Table 13 shows the contribution of medical exposure to the total irradiation of the

population for various countries. It ranges from about 15% in Finland to as high as 48%

in the USA.
Table 13: Contribution of medical exposure
to the total irradiation of the population

Country CH NO D USA UK FI
E (mSv/caput) 40 44 39 6.2 2.7 3.7
Contributions (%)
Radon 40 46 28 37 49 54.2
Medicine 30 24 46 48 16 14.4

NM OUT IN IN IN ouT IN
Cosmic 10 7 7.7 5 12 8.9
Terrestrial 9 14 10 3 13 12.7
Internal 9 7 7.7 5 9 9.8
Others 2 1 0.5 2 1 —

Table 14 compares the frequency and dose data obtained in the present study with the

data reported recently by seven countries: Finland, France, Germany, the Netherlands,
Norway, the UK and the USA. The data presented in the 2008 UNSCEAR report for
countries with similar healthcare systems as Switzerland (level I), which covers the

decade 1997-2007, is also included for comparison.

Table 14: Frequency and dose comparisons with data reported in other countries

Number of X-ray

Annual per caput

Country examinations effective dose due to
per 1000 population medical X-rays (mSv)

UNSCEAR - 1607 1.9

Health level I (1997-2007)

USA (2006) 1257 2.2

France (2007) * 1152 1.2

Germany (2008) 1650 1.7

United Kingdom (2008) 752 0.4

The Netherlands (2008) 573 0.7

Norway (2008) ** 670 1.1

Finland (2008) 717 0.45

Switzerland (2008) 1700 1.2

* Excluding therapeutic interventional procedures - ** Excluding dental radiology
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For the Netherlands, France and the USA nuclear medicine was included in the originally
reported figures and had to be removed in Table 14 for the comparison of the X-ray
component.

The annual number of examinations per 1000 population established in this work
(1700) is the highest among the countries of interest. This is due to the high frequency
of dental X-ray examinations in Switzerland (see also Table 18). The average annual
effective dose per caput of 1.2 mSv compares well with the figures reported in other
countries ranging from 0.4 mSv in the UK to 2.2 mSv in the USA.

Table 15 gives nuclear medicine frequency and dose comparisons with data reported in
other countries. The Swiss frequency and dose values are relatively low and compare
with those registered in Norway. They are well below the figures reported in the USA. If
we consider the contribution of nuclear medicine to the total average effective dose
(radiodiagnostics + nuclear medicine), one can observe the existence of three categories
of countries with NM contributions amounting to 5% such as Switzerland, Germany and
the Scandinavian countries, 10% such as France and the Netherlands, and 30% in the
case of the USA.

Table 15: Nuclear medicine (NM) frequency and dose, and total dose,
comparisons with data reported in other countries

Country Number of NM  Annual per caput  Total annual E ratio
procedures per E due to NM percaputE  NM / Total
1000 population (mSv) (mSv) (%)
UNSCEAR - Health level | 221 0.12 2.0 6
(1997-2007)
USA (2006) 60 0.8 3.0 27
France (2007) 18 0.13 1.3 10
Germany (2008) 37 0.1 1.8 5.6
The Netherlands (2008) 24 0.095 0.8 12
Norway (2008) * 9.7 0.054 1.1 49
Finland (2008) 7.7 0.03 0.48 6.3
Switzerland (2010) ** 13 0.06 1.3 4.6

* [Frede Unhjem 2011] - ** [Roser 2011]

Table 16 compares the contribution of CT to the total number of examinations and to the
collective effective dose in Switzerland with that reported in other countries. It shows
clearly that the same pattern observed in Switzerland is registered elsewhere: a 10-20%
contribution in terms of frequencies is reflected into up to a 2/3 contribution in terms of
collective effective dose. In the case of Norway the CT frequency contribution is even
higher (29%), since dental radiology is not considered.
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Table 16: Contribution of computed tomography (%)

Country To the total number of To the total
X-ray examinations collective dose
UNSCEAR - 8 47
Health level I (1997-2007)
USA (2006) 18 66
France (2007) * 10 65
Germany (2008) 8 60
United Kingdom (2008) 7 67
The Netherlands (2008) 11 53
Norway (2008) ** 29 80
Finland (2008) 8.3 58
Switzerland (2008) 6 68

* Excluding therapeutic interventional procedures - ** Excluding dental radiology.

Table 17 compares the contribution of interventional radiology to the total number of
examinations and to the collective effective dose in Switzerland with that reported in
other countries. The Swiss frequency contribution data (about 1%) compare with those
of other countries except the USA and the UK where the figures are relatively high (5%
and 12% respectively) and Norway where the figure is relatively low (0.2%). The
contribution of interventional radiology to the total collective effective dose ranges from
6% in France (where therapeutic procedures are excluded) to nearly 20% in Germany
and the USA. The Swiss figure (12%) compares with that other countries.

Table 17: Contribution of interventional radiology
both diagnostic and therapeutic (%)

Country To the total number of To the total
X-ray examinations collective effective dose

UNSCEAR - Health level |

(1997-2007) 0.5 4.3
USA (2006) 5 19
France (2007) * 0.6 6.1
Germany (2008) 2 19
United Kingdom (2008) 12 13
Norway (2008) ** 0.2 10
Finland (2008) 0.8 14
Switzerland (2008) 0.8 12

* Excluding therapeutic interventional procedures - ** Excluding dental radiology [Almén 2011]
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Table 18 compares the frequency and dose data obtained in the present study for dental
radiology with the data reported recently by seven countries. The total annual number
of examinations per 1000 population established in this work (1700) is higher than the
figures of the other countries. This is due to the high frequency of dental X-ray
examinations in Switzerland: 700 per year per 1000 population, compared to 289 in
France and 193 in the UK. The US frequency figure for dental radiology seems to be too

low.
Table 18: Dental radiology frequency and dose comparisons
with data reported in other countries (%)
Country Number of dental ~ Annual per % of total % of total
examinations caputE dueto numberof collective
per 1000 dental radiology X-ray dose
population (microSv)  examinations
UNSCEAR - Health level I 275 6 17 0.3
(1997-2007)
USA (2006) 8.8 8 0.7 0.4
France (2007) 289 3 25 0.3
Germany (2008) 600 <10 37 0.3
United Kingdom (2008) 193 2 26 0.5
Norway (2008) * 1173 26.2 64 2.3
Finland (2008) 385 3 30 0.7
Switzerland (2008) 700 8 42 0.7

* [NRPA 2009]

Conclusion

This work updated the frequency and collective effective dose data for medical and
dental X-ray examinations in Switzerland for the year 2008. The average frequency of X-
ray examinations was found to be 1.7 per caput with an associated average annual
effective dose of 1.2 mSv/caput. There was no increase of the average effective dose
since 2003 although the frequency has increased due to the fact that the effective doses
per examination decreased significantly for radiography. The survey showed that
Switzerland stands at the same level as other countries with similar healthcare systems
in terms of collective effective dose. However, the annual number of examinations per
capita in Switzerland was higher than that performed in other countries, due to the high
number of dental examinations performed in the country. The main contributor to the
collective effective dose was computed tomography. It is important to regularly perform
surveys in order to follow the trends in population exposure. In addition, such surveys,
along with the definition and implementation of diagnostic reference levels may identify
the points to focus for future optimisation campaigns.
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Radiation Protection N*154, 2008), ,wird empfohlen, die Haufigkeit der Erhebungen Universitétsabteilung fiir Medizin und Offentliche Gesundheit (DUMSC)
wenn maglich alle 5 Jahre zu wiederholen.” der Universitatsklinik des Kantons Waadt (CHUV). Sie wird von einer

Begleitgruppe mit Vertretern aus allen wissenschaftichen
Gesellschaften und Berufsverbanden begleitet.

Copyright © 2009 RAD+DOSE
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Jfordert der Bund die wissenschaftliche Forschung iber
Strahlenwirkungen und Strahlenschutz * (Art. 5),

und ,gibt der mit der medizinischen Untersuchung beauftragte Arzt der
Aufsichtsbehdrde die Dalen bekannf, die fir die medizinische

Die Schweiz hat eine lange Tradition bezlglich Erhebungen tber
WURSSEIEARY) (DIt Exposition der Bevélkerung durch die Réntgendiagnostik, welche
auf globaler und regionaler Ebene zur Entwicklung der Exposition des Menschen bis zum Ende der 50er Jahre zurtick geht Die leizie Updétestudue
insbesondere die medizinische Exposition und liefern den globalen Trend der Haufigkeit éiiivexl;ﬁ:ch:unm ﬁ:;gﬁ:ﬁ:;d: ur zﬁ: sur;:%t::ru:gd V:E";
der Untersuchungen. Die Ergebnisse der letzten Erhebung werden im Jahr 2009 wissenschaftlichen Forsehung unterstutzt.

Deutsch | Frangais ! Iraliano | English

unter der Schimherrschaft des
(BAG) gemeinsam mit dem
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Erhebung zur Strahlenexposition der Bevolkerung durch die Rontgendiagnostik

Set Ende der SOer-Jahre wird in der Schweiz die Strahlenexposition der Bevolkerung durch die
Réntgendiagnostik regeimdssig untersucht. Die letzte landesweite Erhebung bezog sich auf die Daten von
1998. Sie wurde unter der Federfihrung des Bundesamtes fir Gesundheit (BAG), des
Universititsinstitut fiir angewandte Strahlenphysik (IRA), dem Universitatsinstitut fiir Sozial- und
Praventivmedizin (UMSP) und der Universititsabteilung fiir Medizin und Offentliche
Gesundheit(DUMSC) der Universititsklinik des Kantons Waadt gemeinsam durchgefihr. Diese
Erhebung lieferte eine erhebliche Menge von Informationen zur Haufigkeit der in der Schweiz durchgefiihrten
Untersuchungen und zu den damit verbundenen Dosen. FiOnf Jahre danach wurde eine
Aktualisierungserhebung anhand einer kleinen geschichteten Stichprobe durchgefiihrt. Damit konnte zum
Beispiel festgestelt werden, dass der Einsatz der Computertomographie (CT) zwischen 1998 und 2003 stark
zugenommen hat.

Aufgrund der raschen technologischen Entwicklung im Bereich der medizinischen Radiclogie und der
Weiterentwickiung der Praxis legen die internationalen Empfehlungen alle zehn Jahre eine Neubeurteilung der
Situation nahe. Im Fall der Schweiz solite somit die nationale Erhebung 2009-2010 anhand der Daten von 2008
erneut durchgefihrt werden

Beiden bisherigen Erhebungen wurden hauptsdchlich Papierformulare verwendet, die an die Teilnehmerinnen
und Teinehmer versandt wurden. Fiir die Befragten war dies mit einem hohen Aufwand verbunden, der sich
nur schwerlich wiederholen Idsst. Daher wird bei dieser Erhebung die Md fiir eine isierung
der Datensammiung geprift und genutzt. Vor allem sollen die Tarmed-Tarifcodes herangezogen werden.

Die europdische Arbeitsgruppe ,Dose Datamed” hat Empfehlungen fir die Durchfihrung der nationalen
Erhebungen zur Strahlenexposition der Bevilkerung erarbeitet. Diese Letlinien, die von der Europdischen
Kommission genehmigt wurden, werden bei dieser schweizerischen Erhebung beriicksichtigt.

Mit der Erhebung wird die Entwickiung der Haufigkeit der Untersuchungen und der Dosen evaluiert. Fur die

Begleitgruppe der Erhebung 2008
Association Romande de Radioprotection
Bundaesamt fir Gesundhait
Die Spitiler der Schweiz

cidgens fir St und
Uberwachung der Radioaktivitat

Kollegium fiir Hausarztmedizin

Santésuisse
ch Ch
ch fiir
N llschaft fir Gast I

Schweizerische Gesellschaft fiir Innere Medizin

chueizerische Gesellschat fir Kardiol

Schweizerischen Gesellschaft fiir Padiatrie

Sch ische fiir

h

Haufigkeiten werden alle Strukturen befragt, die medizinische Leistungen erbringen (Spitdler, Arztpraxen,
Institute usw.). Einbezogen sind auch die Organisationen, die Gber die fir die Studie relevanten Datenbanken
verfiigen (Santésuisse, kantonale Arztegesellschaften usw.). Fir die Erhebung der Dosen werden die
Daten der zahlreichen Studien, die in den letzten drei Jahren durchgefiihrt wurden, beigezogen. Bei Bedarf
werden diese Daten durch geziette Untersuchungen ergdnzt Bei dieser Gelegenheit kann die « Mationale
Dosis Datenbank » aufgebaut werden, das in der Revisionsvorlage der Strahlenschutzverordnung
vorgesehen ist.

Die Erhebung wird ven einer Steuergruppe geleitet, in der das BAG, das IRA und das IUMSP vertreten sind,
und von einer Begletgruppe unterstitzt, der Vertreterinnen und Verreter aler betroffenen
Fachgesellschaften und Berufsorganisationen angehdren
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izari fiir st i und
medizinische Physik

Schweizerische Gesellschaft fiir Urologie

Schweizeri inigung der fiir
technische Radiologie
=

i der K Srztinnen und K srrte der
Schweiz
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Friihere Erhebungen

Berichte iiber die Erhebung 2003
# Article Title

Die Strahlenexposition der Bevolkerung durch Rontgendiagnostik ist angestiegen

1 Bundesamt fur Gesundheit Bulletin 24/06:471-473, Bern 12. Juni 2006

Augmentation de I'exposition aux rayonnements dus au radiodiagnostic
Bulletin de I'Office fédéral de la santé publique 24/06:471-473 Berne 12 juin 2006

Exposure of the Swiss population by radiodiagnostics: 2003 Review
3 University Institute of Radiation Physics, Lausanne (2005)
Aroua A, Valley JP, Verdun FR and Vader JP

Artikel iiber die Erhebung 2003
# Article Title

Exposure of the Swiss population by radiodiagnostics: 2003 review
{ * beschrankter Zugriff )

Health Phys 92(5).442-8 (2007)

Aroua A, Vader JP, Valley JF and Verdun FR

Berichte iiber die Erhebung 1998
# Article Title

Enquéte sur I'exposition par le radiodiagnostic en Suisse en 1998
1 Institut Universitaire de Radiophysique, Lausanne 2000
A.Aroua A, Vader JP and Valley JF

A survey on exposure by Radiodiagnostics in Switzerland in 1998
2 University Institute of Radiation Physics, Lausanne (2000)
Aroua A, Vader JP and Valley JF

Artikel iiber die Erhebung 1998
#  Article Title

{ * beschrinkter Zugriff)
Radiat Prot Dosim 123(3):402-8 (2007)
Aroua A Bochud FO, Valley JF, Vader JP and Verdun FR

CT utilisation in Switzerland: frequency and secular trends
2 Journal de Radiologie 87(9).1057-62 (2008)
Midez B, Aroua A, Verdun FR, Valley JF, Schnyder P and Vader JP

Radiation Exposure in Dental Radiology: A 1998 Nation-wide Survey in Switzerland
3 { * beschrinkter Zugriff)
Dentomagillofacial Radiology 33:211-219 (2004)
Argua A, Buchillier-Decka |, Dula K, Nedjadi Y, Perrier M, Vader JP and Valley JF

Deutsch | Frangais | Ttaliano | English
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Number of x-ray examinations performed on paediatric and geriatric patients compared with adult patients
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Info Rad+Dose

e RADZDOSE

Institut Universitaire de Radiophysique Appliquée
Enquéte 2008 sur I'exposition par le radiodiagnostic

Rue du Grand-Pré 1

CH - 1007 Lausanne

E-Mail: survey2008@raddose.ch
Telefon: +41(0)21 31 48 068
Fax: +41(0)21 3148299

Informationen herunterladen als vCard

[*] Ihr Name
[*] E-Mail-Adresse
[*] Betreff

[*1 Ihre Nachricht

Eine Kopie dieser Nachricht an Ihre E-Mail-Adresse senden

3DILW

Geben Sie den angezeigten Sicherheitscode ein.

Copyright ® 2009 RAD+DOSE
All Rights Reserved
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ONLINE-FORMULAR PAPIERFORM

Bitte melden Sie sich an, um auf den internen Bereich der Website zugreifen zu

Wenn Sie machten, kdnnen Sie das Formular in Papierform ausfullen. Klicken

konnen! Sie auf dem unten stehenden Link um die Datei herunterzuladen:
Benutzername ;%r Herunterladen ( Druckbares Format )
Passwort

Angemeldet bleiben

Password vergessen? Sie bendtigen das Programm Adobe® Reader® oder ahnliches um

die Datei anzeigen bzw. drucken zu kénnen

Copyright © 2009 RAD+DOSE
All Rights Reserved
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Profil »» »

Ihre Angaben a@ndern

Wichtig: .

Usermname:
Benutzer:

Medizinisches Fachgebiet:

Adresse:

Kontakt & Bearbeitung:
Vorname:

Nachname:
Position:
Telefon:

Fax:
Email-Adresse:

Anmerkungen:

Statut Contribution:

m

Bitte ergdnzen Sie die Informationen Threm Benutzerprofil.

Pflichtfelder miissen ausgefiillt werden, um den Zugriff auf das Formular zu erméglichen.

Nach dem Update Threm Profil, aktualisieren Sie die Anlagenliste »»

VD832B1

Radiologie

Rue du Bugnon 46 BH-10-117
1011 Lausanne

Geben Sie bitte die Daten des Ansprechpartners ein.

Stéphane

Coendoz

Directeur administratif

021.314.45.67

Stephane.Coendoz@chuv.ch

< Plichtfeld | o Information: Bewegen Sie die Maus auf das Icon

Copyright & 2009 RAD+DOSE
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ANLAGENLISTE
ZeichenerklErung
Kirzel Anwendung
BES Beschlewniger

cT ‘Computer Tomographie

Digitzle Volumentomographie (dental)
Fernrintgenaufnshme (demal)
Knochendichtemessung

ovT
FR
KOM
MAM Mammagraphie
OPF

oPG

RA Radiographie (nur)
RAD

RD

Fluoroskopie (nur)

Pancrama + Farnrénsgenaufnshme (dentsl)
Pancrama-Schichtaufnzhme

Radiographie + Fuoroskapie

» Anlagenliste »»

 Eitt= bezsichnen Sie die Anlegen, dis die i E

Daten mit

I sind.

* Die

Edit @

um die zu &ndern.

+ Um eine neve Anlage einzufiigen kiicken Si= New Unit ) =n.

VD-832-117
VD-832-1-24
VD-832-1-31
VD-832-1-32
VD-BI21-34
VD-832-1-38
VD-832-1-42
I (i 1 VD-§32-1-43

ROI Desis)

Kiine Dental Réntgananlzgs (< 70 kV)

VD-832-1-45
WD-B32-1-48
VD-B32-1-48
VD-832-1-43
VD-832-1-30
VD-§32-1-54
VD-832-1-56
WD-832-1-57
VD-832-1-59
VD-832-1-60
VD-832-1-81
VD-832-1-65
VD-832-1-87
VD-B32-1-68
VD-B32-1-69
VD-832-1-T0
WD-832-1-T1
VD-§321-72
VD-832-1-73
VD-BI21-74
VD-832-1-73
VD-832-1-3

22338323883

Anlage-1D ! Anwendung ' Kurzbezeichnung

MAXINU 5 CHED

RITTER D302

ORALIX 85

ORALIX 65

ORALIX AC

SIREMOBIL 2000

MPH 80

ADVANTLX VMP 100
ADVANTX

ADVANTX

SIREMOBIL COMPACT
SIREMOBIL 150 C
SIREMOBIL COMPACT
ORTHOPHOS XG PLUS
ADVANTIX VMP 100

BV 312

SIREMOBIL COMPACT
CT LIGHTSPEED ULTRA ADVANTAGE
DR 3100

CT LIGHTSPEED VCT
ALLURA FD10:20 BIPLAN
CONTOUR 2000

LORAD MULTI-CARE
OPTIMU § 80
SENOGRAPH ESSENTIAL
INTEGRIS ALLURA FD20C
AXI0M ARTIS DFC
OPTIMU § &5

OPTIMU § &5

MAXINU 5 CHED

Copyright © 2008 RAD+D0OSE
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Edit (¢
Edit (&
Edit (&
Edit [¢
Edit (&
Edit [¢
Edit (&
Edit (&
Edit (@
Edit (&
Edit (&
Edit [¢
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Edit [
Edit [#
Edit (&
Edit [¢
Edit [¢
Edit (&
Edit (&
Edit (&
Edit (&
Edit [¢
Edit (&

New Unit
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ERHEBUNG 2008 UBER DIE EXPOSITION DURCH DIE RONTGENDIAGNOSTIK (FORMULAR)
FLUOROSKOPIE ANGIOGRAPHIE CT  INTERVENTIONELLE DENTAL MAMMOGRAPHIE KDM
_ Untersuchungstyp Anzahl Untersuchungen im 2008
Kopf I Orbitae
I Schlifenbein [Felsenbein & Mastoid)
I Keilbein (Tirkensattel & Fissura sphencidalis)
I ::nn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl des Bereichs "Schidel” 1347
I Masenbein
I Sinus
I Jochbogen
I Temporomandibulargelenk (Kiefergelenk)
I Hals-Hinterkopf-Winkelgelenk
I Oberkisfer
I Unterkiefer
I Cephalometrie
I wenn die detailliertz Zahlen nicht verfigbar sind, geben Sie die Gesamtzahl des Bersichs
"Gesichtsknochen" gin
Dacryocystographie [Trinenkandle)
Sialographie [Speicheldrisen)
Augen
wenn die detailliertz Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl des Bersichs "Kopf - 0
Weichgewsbe" sin
HWS 1975
Larynx
Rachen
Luftrihre
wenn die detaillierte Zahlen nicht verfigbar sind, geben Sie die Gesamtzahl des Bersichs "Hals - 0
Weichgawsbe" sin
BWS 1330
Schulterblatt]-blitter)
Schlisselbeinfe )
akromioklavikulargelenk
Sternoklavikulargelenk
Manubriosternalgelenk
Sternum
:.:\Ienn die d:ntail!lier.te Zahlen nicht wverfiigbar sind, geben Sie die Gesamtzahl des Bereichs 4370
Schultergiirtel" in
Rippenthorax
Lunge 44779
Obere Tharaxapertur o
Bronchoaraohie (1]
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Eronchographie o

wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl des Bereichs "Thorax"

ein
LWS 3643
Lumbesakralgelenk 0
Abdemen 3690
Backen Os ilium / Os ischium [ Os pubis
S Sacrum

Iliosakralgelenk

SteiBbein

Pelvimetrie [Geburtshilfe]

::'\.fEnn diEdEtaillilit;Zahlen nicht verfigbar sind, geben Sie die Gesamtzah| des Bereichs 5712

Beckenknachen" ein

Hiiftgelenk [gin ader beides) 4711

Pelvis (Weichgewsbe) o
Snliel] | Oberarm (Humerus) 620

Ellbogen 1652

Unterarm [Speiche B Elle) 817

Handgelenk [(Os scaphoideum) 2787

Hand 2171

Finger 1022

Wwenn die detailliertz Zahlen nicht verfiighar sind, geben Sie die Gesamtzahl des Bereichs
"Unterarm, Handgelenk & Hand" ein

Oberschenkelknochen (Femur) 1082

Kniegelenk

Kniescheibe [Patella)

wenn die detailliertz Zahlen nicht verfigbar sind, geben Sie die Gesamtzahl des Bereichs "Knie" in 6126
Unterschenkelknochen (Tibia & Fibula) 1661
Oberes Sprunggelenk (05G) 4169
Fuss 4171
Kalkaneus [Fersenbein) 445
Zehen 761

wenn die detaillierte Zahlen nicht verfiighar sind, geben Sie die Gesamtzahl des Bereichs
"Unterschenksl, OSG B Fuss" ein

Ganze Schenkel 985

Scoliosis [ganze Wirbelsdule) 541

Kopf &
Ganze Skelett (Skeletal survey] o

ni @ la nemenclature Tarmed.
_I Wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl der "Radiographie” sin

I Pour les examens de |a région de |a téte, les items proposés ne correspondent ni des actes statistiques utilisés dans netre département,
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ERHEBUNG 2008 UBER DIE EXPOSITION DURCH DIE RONTGENDIAGNOSTIK (FORMULAR)

RADIOGRAPHIE NEEUCELHCLI ANGIDOEGRAPHIE CT  INTERVENTIOMELLE DENTAL MAMMOGRAPHIE KDM gasdiils)p=i]

_ Untersuchungstyp Anzahl Untersuchungen im 2008

Verdauungstrakt Speiserihre (Bariumschluck) 229

[Ha:sb-;:'nh}:;a}x * Magen & Duodenum [Bariumbrei] 474
Dinndarm [Dinndarmpassage) o
Enteroklysma [Dinndarmeinlauf] 33

wenn die detaillierte Zahlen nicht werfiighar sind, geben Sie die Gesamtzahl des Bereichs
"Speiserihre & Magen B Dinndarm” ein

Kolon (Kolonkentrasteinlauf] 85
Defikographie =1:]
Retrograde Cholangiographie o
Intracperative Cholangiographie

Intravendse Chelangiegraphie 1
T-Drain Chalangiographie 86

Transhepatische Cholangiographie

Endoskepische retrograde Cholangiopankreatographie (ERCP)

Retrograde Pankreatographis

Cholecystographie o

Wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzzhl des Bereichs
"Gallengang" &in

Gallengang

Intravendse Urographie 11

Geschlechtsapparat

Retrograde Pyelographie
Mephrostegraphie

wenn die detaillierte Zahlen nicht werfiighar sind, geben Sie die Gesamtzahl des Bereichs
"Mieren & Harnleitern" ein

Retrograde Cystographie o
Miktions-Cysto-Urethrographie 314
Urethregraphie 1]

Wenn die detaillierte Zahlen nicht verfiighar sind, geben Sie dize Gesamtzahl des Bereichs
"Blase & Harnrithre" ein

Hysterosalpingographie [Frauenheilkunde) 107

Cervicale Myelegraphie

Therakale Myelographie

Lumbale Myelegraphie

Sacrale Myelegraphie

Myelegraphie des ganzen Rickenmarks

Wenn die detaillierte Zahlen nicht werfligbar sind, geben Sie die Gesamtzahl der
"Myelographie” =in

Gelenke Temporomandibulargelenk Arthrographie
Schulter Arthrographie

47
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ERHEBUNG 2008 UBER DIE EXPOSITION DURCH DIE RONTGENDIAGNOSTIK (FORMULAR)

RADIOGRAPHIE FLUDRDSKDPIEW CT INTERVENTIONELLE DENTAL MammocRorHE koM [EEtiiae]

Blutgefabe Cerebralangiegraphie (&rteriographie] 73
Orbitale Phlebographie 4

wenn die detaillierte Zahlen nicht verfiighar sind, geben Sie die Gesamtzahl der "Cerebrale
Angiegraphie” ein

Untersuchungstyp Anzahl Untersuchungen inm 2008

Koronarangiographie (Koronarographig) 1990
Therakale Aortegraphie

wenn die detaillierte Zahlen nicht verfiighar sind, geben Sie die Gesamtzahl der "Herzangiegraphie
(Angickardiographig)” sin

Bronchialartericgraphie
Pulmonalisartericgraphie 9
Obere Cavographie 560

wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl der "Thorakale
Angiographie” ein

Abdominale Aortographie 46
Mierenarteriography

Mesenterialarteriographie

Untere Cawvographie 150
Mierenphlebographie

Mebennierenphlebographie

wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl der "Abdominale

Angiographie” ein

Beckenarteriegraphie

Owarialphlebographie

Spermaticaphlebographie

wenn die detaillierte Zahlen nicht werfiigbar sind, geben Sie die Gesamtzahl der "Becken 60
Angisgraphie” ein

Arteriographie der cberen Extremitdt

Phlebographie der eberen Extremitat 189
Arteriographie der unteren Extremitit 359
Phlebographie der unteren Extremitit &

wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl der "Periphere
Angiographie” ein

BRSNSV ELY | Thorakale Lymphangiographie
Abdominale Lymphangiographie
Beckenlymphangiographie
Lymphangiographie der oberen Extremitit
Lymphangicgraphie der unteren Extremitit

wenn die detaillierte Zahlen nicht verfiighar sind, geben Sie die Gesamtzahl der
"Lymphangiographie" sin
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ERHEBUNG 2008 UBER DIE EXPOSITION DURCH DIE RONTGENDIAGNOSTIK (FORMULAR)

RADIFGRAPHIE FLUOROSKOPIE ANGICGRAPHIE BEGEN INTERVENTIONELLE DENTAL MAMMOGRAPHIE HKODM Qe apsl

Kopf

Thorax

Untersuchungstyp

Orbitae

Schlifenbein [Felsenbein)
Temporomandibulargelenk [Kiefergelenk)
Sella turcica

wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl des Bereichs "CT
Schadel” ein

Deut=ch Francais l‘:a g English

Anzahl Untersuchungen inm 2008

Gesicht
Dentale (Z3hne)

wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl des Bereichs "CT
Gesichtsknechen” gin

1092

Gehirn

Fossa posterior
Gehirn vaskular
Hypophyse

Wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl des Bereichs "CT
Gehirn" gin

Sinus

Innerer Gehirgang

Masenhdhle

Mund

Total "CT Kopf - Weichgewebe" sin

7207

HWS

Hals

Larynx

Rachen

Hals vashkular

wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl des Bereichs "CT Hals"
sin

BWS

24327

Mediastinum

Lunge standard
Lunge hohe Auflisung
Herz

Tharakale Aorta
Lunge vaskulidr

wenn die detailliertz Zahlen nicht verfigbar sind, geben Sie die Gesamtzahl des Bereichs "CT
Tharax" ein

8324

LWS

Ganzes Abdomen

8303
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ERHEBUNG 2008 (IBER DIE EXPOSITION DURCH DIE RONTGENDIAGNOSTIK (FORMULAR)

RADIDGRAPHIE FLUOROSKOPIE ANGIOGRAPHIE CT EES=ipe iS00y DENTAL MAMMOGRAPHIE KDM Q===

Untersuchungstyp

Anzahl Untersuchungen im 2008

(GNP BN | Zerebrale Dilatation/Stenting

Zerebrale Embolisation (AWM, Aneurysma, Tumar)

Zerebrale Thrombalyse

Kopf & Hals Punktion

wenn die detaillierte Zahlen nicht verfiighar sind, geben Sie die Gesamtzahl der "Zerebrale

Interventionen" &in 55

Korenardilatation/Stenting [PTCA) 916
Pacemaker Implantation [tempordr eder permanent) 15

Zentraler Wenenkatheter Durchfiihrung (Hickman line}

Herz Thermezblation

Valvuloplastie 23

Inferior Wena Cawva (IVC] Filter Fitting 88

Oesophagusdilatation/Stenting
Thorakal Dilatation/Stenting
Thorakal Embaolisation
Thorakal Thrombalyse
Thoraxbiopsie
Electrophysiclogie

wenn die detaillierte Zahlen nicht werfiighar sind, geben Sie die Gesamtzahl der "Andere
Thoraxnterventicnen” ein

Abdomen Gallengangserweiterung/Stenting
Gallengangdrainage

Steinextrakticn aus dem Gallengang
MNierenarteriendilatation/Stenting
MNierendrainage

Lithotripsie

Mephrostomise

Wenn die detaillierte Zahlen nicht verfiighar sind, geben Sie die Gesamtzahl des Bereichs
"Gallengangssystem & Harnsystem" ein

TIPS [Leber)

Abdominale Dilatation/Stenting

Ahdominale Embalisation
Abdominale Thrombalyse
Ahbdominael Punktion

wWenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl der "Abdominale
Interventionen" ein

Beckengefildilatation
BeckengefiBembolisation

Pl Ll Lol
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_ Untersuchungstyp Anzahl Untersuchungen im 2008

Zahne & Apikal (1-2 Filme)
Zahnfleisch

Apikal {mehr als 2 Filme)

Apikal (Status)

Wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl "Apikal" ein

Kurze Bissfligelaufnahme (1-2 Filme)

Lange Bissfligelaufnahme (mehr als 2 Filme)

Wenn die detaillierte Zahlen nicht verfigbar sind, geben Sie die Gesamtzahl der "Bissfligelaufnahmen”

ein

Aufbissaufnahme

Panorama-Schichtaufnahme (OPG) 1169
CT (Unterkiefer/Oberkiefer) 13
Schadel

Fernréntgenaufnahme
Wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gezamtzahl des Bereichs "Kopf" ein

Hand

Wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl der
"Dentalradiologie” ein

Copyright @ 2009 RAD+DOSE
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_ Untersuchungstyp

Symptomatisch (1-2 Aufnahmen / 1 Brust oder beide Bruste)
Screening (1-2 Aufnahmen / beide Bruste)

tzahl der " graphie” ein

_I Wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die G
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Anzahl Untersuchungen im 2008

‘e

BRADIOLOGY

Becken .
Bl

Extremitdten I Obere / Untere Extremitat
m Densitométrie toute région

Wenn die detaillierte Zahlen nicht verfiigbar sind, geben Sie die Gesamtzahl der
"Knochendichtemessung" ein
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Appendix 2:

List of examination types
according to EC Radiation
Protection 154
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Table 1: Plain film radiography

Region of body Specific exam types DOSE DATAMED
exam categories
Head Skull Skull & facial bones
- Orbits
- Temporal bones
- petrous bone
- mastoids
- Sphenoid bone
- sella turcica
- sphenoid fissures
Facial bones
- Nose
- Sinuses
- Zygomas
- Temporo-mandibular joint
- Cervico-occipital hinge
- Maxilla
- Mandible
- Cephalometry
Dacryocystography (tear ducts) | Head - soft tissue
Sialography (salivary glands)
Eyes/orbits
Neck Cervical spine Cervical spine
Larynx Neck - soft tissue
Pharynx
Trachea
Chest/Thorax Thoracic spine Thoracic spine
Shoulder blades/ scapulae Shoulder girdle
Collar bone(s) / clavicle(s)
Acromio-clavicular joint
Sterno-clavicular joint
Manubrio-sternal joint
Sternum
Ribs Ribs
Lung Chest/thorax/lung
Thoracic inlet
Bronchography
Abdomen Lumbar spine Lumbar spine

Lumbo-sacral joint

Lumbo-sacral joint only

Abdomen (plain film,

patient supine or erect)
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Pelvis

Pelvic bones
- Ilium/ischium/pubis

- Sacrum
- Sacro-iliac joint

- Coccyx

Pelvimetry (obstetric)

Pelvic bone

1 or both hips

Hips

Pelvis (soft tissue)

Pelvis (soft tissue)

Limbs Upper arm (humerus) Upper arm
Elbow Elbow
Forearm (radius & ulna) Forearm, wrist & hand
Wrist (scaphoid)
Hand
- Fingers & thumbs
Femur Femur
Knee Knee
Knee cap (patella)
Lower leg (tibia & fibula) Lower leg, ankle & foot
Ankle
Foot
Calcaneum (heel)
Toes
Whole leg Leg length
Trunk Scoliosis Whole spine
Head & trunk Whole skeleton Skeletal survey
Teeth & gums 1-2 periapical films Intra-oral <3 films
1-2 bitewing fims
1 occlusal film
>2 periapical films Intra-oral >2 films
Periapical full mouth survey
>2 bitewing films
Panoramic full mouth scan Panoramic
Breast Symptomatic: Mammography

- 1 or 2 views of 1 or both
breasts
Screening:

- 1 or 2 views of both breasts
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Table 2: Radiography/fluoroscopy (excluding interventional procedures)

Region of body | Specific exam types DOSE DATAMED
exam categories

GI tract Oesophagus (Ba swallow) Oesoph. & stomach &
(Neck + chest + Stomach & duodenum (Ba meal) small intestine
abdomen) Small intestine (Ba follow)

Enteroclysis (small intestine enema)

Colon (Ba enema) Colon

Defecography Defecography
Biliary tract Retrograde cholangiography Biliary tract

Operative cholangiography

Intravenous cholangiography

T drain cholangiography

Transhepatic cholangiography

Endoscopic retrograde cholangio-

pancreatography (ERCP)

Retrograde pancreatography

Cholecystography
Uro-genital tract Intravenous urography (IVU) IVU

Retrograde pyelography
Nephrostography

Kidneys & ureters

Retrograde cystography
Micturitional cysto-urethrography (MCU)
Urethrography

Bladder & urethra

Hysterosalpingography

Gynaecological

Spinal cord

Cervical myelography
Thoracic myelography

Lumbar myelography
Sacral myelography

Whole spine myelography

Myelography

Joints

Temporal-mandibular joint arthrography
Shoulder arthrography

Hip arthrography

Elbow arthrography
Wrist arthrography
Knee arthrography
Ankle arthrography
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Angiography

Cerebral angiography
Petrous phlebography

Cerebral angiography

Coronary angiography (CA)
- coronary arteries only
- cor arts + L ventricle
- cor arts + L ventricle + aorta

Thoracic aortography

Cardiac angiography
(angiocardiography)

Bronchial arteriography
Pulmonary arteriography

Upper venacavography

Thoracic angiography

Abdominal aortography
Renal arteriography
Mesenteric arteriography
Lower venacavography
Renal phlebography
Suprarenal phlebography

Abdominal angiography

Pelvic arteriography
Ovarian phlebography
Spermatic phlebography

Pelvic angiography

Upper & lower limb arteriography
Upper & lower limb phlebography

Peripheral angiography

Lymphangiography

Thoracic lymphangiography
Abdominal lymphangiography

Pelvic lymphangiography
Upper & lower limb lymphangiography

Lymphangiography
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Table 3: CT Examinations

Region of body | Specific exam types DOSE DATAMED
exam categories
Head Skull Skull & facial bones
- Orbits
- Temporal bone
- Petrous bone
- Temporal-mandibular joint
- Sella turcica
Face
Dental
Brain Brain
- Cerebrum
- Posterior fossa
- Brain vascular
Pituitary gland
Sinuses Head soft tissues
Internal auditory meatus
Nasal cavity
Mouth
Neck Cervical spine Cervical spine
Neck Neck
Larynx
Pharynx
Neck vascular
Chest Thoracic spine Thoracic spine
Mediastinum Chest/thorax
Lungs standard
Lungs High Resolution
Heart
Thoracic aorta
Lungs vascular
Abdomen Lumbar spine Lumbar spine
Full abdomen Abdomen
Upper abdomen
Liver / pancreas Liver, pancreas
kidneys
Kidneys / Supra-renal glands
Pelvis Hip / pelvic bone Pelvic bones

Sacrum/coccyx

Sacro-iliac joint

Pelvimetry (obstetric)

Pelvimetry

Pelvis (soft tissues/vascular)

Pelvis
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Neck + chest + | Full spine Full spine
abdomen
Chest + abdomen Chest/abdomen Chest & abdomen
Abdomen + Pelvis Abdomen/pelvis Abdomen & pelvis
Chest + abdomen | Whole trunk Chest, abdomen & pelvis
+ pelvis
Limbs Shoulder Limbs

Elbow

Wrist

Hand

Leg

Thigh

Knee

Calcaneum

Ankle

Foot
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Table 4: Interventional Radiology

Region of the
body

Specific procedure types

DOSE DATAMED
procedure categories

Head & neck

Cerebral dilatation/stenting
Cerebral embolisation
aneurysm, tumor)
Cerebral thrombolysis

(AVM,

Head & neck puncture

Cerebral interventions

Chest

Coronary dilatation/stenting (PTCA)

PTCA

Cardiac pacemaker fitting

(temporary or permanent)

Pacemaker

Central venous line fitting

Hickman line

Cardiac thermo-ablation

Valvuloplasty

IVC (caval) filter fitting
Oesophagus dilatation/stenting
Thoracic dilatation/stenting
Thoracic embolisation

Thoracic thrombolysis
Thoracic region biopsy

Electrophysiology

Other
intervents.

thoracic

Abdomen

Bile duct dilatation/stenting
Bile duct drainage

Bile duct stone extraction
Renal artery dilatation/stenting
Renal drainage

Lithotripsy

Nephrostomy

Biliary & urinary systems

TIPS (liver)

TIPS

Abdominal dilatation/stenting
Abdominal embolisation
Abdominal thrombolysis

Abdominal region biopsy

Abdominal interventions

Pelvis

Pelvic vessel dilatation
Pelvic vessel embolisation

Pelvic vessel thrombolysis

Pelvic interventions

Limbs

Upper limb dilatation
Upper limb embolisation

Upper limb thrombolysis
Popliteal dilatation (behind knee)
Lower limb dilatation

Lower limb embolisation

Lower limb thrombolysis

Limbs biopsy

Limb interventions
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Appendix 3:
Dosimetry

Page 55 0f 112



Table 1: Technical parameters for radiography examinations

Examination

Skull

Face - Sinus
Neck - soft tissue
Cervical spine
Thoracic spine
Thoracic spine

Clavicle
Chest

Chest
Lumbar spine
Lumbar spine
Abdomen
Pelvis
Pelvic bones
Hip
Forearm - Wrist -
Hand

Femur

Knee

Leg - Ankle - Foot
Scoliosis (entire
spine)

Projection

Face /Lateral
Face

Lateral
Face/ Lateral
Face

Lateral

Face/Neer
Face
Lateral
Face
Lateral
Face

Face

Face

Axial/Lesquene

Face/Lateral
/Oblique
Face/ Lateral
Face / Lateral
Face / Lateral
Face

Tensio Tube

n filtration
(kVy)
70
70
63
66
77
81

66
125
125
77
81
73
73
77

W W W w w w ww

filter

filter

SDD*
(cm)

120
120
120
150
120
120

120
200
150
120
120
120
120
120

120
120
120
120

120
200

SSD**
(cm)

100
100
90
120
90
80

90
170
120
80
75
80
80
80

80

115
100
110

115
170

Field size

(at the detector
level)

20/25

18/24

18/24

18/24

18/43

18/43

18/24
35/43
35/43
35/43
18/43
35/43
35/43
24/30

24/30
18/24
18/43
18/24

15/24
35/100

Curren
t (mAs)

50
64
32
40
40
32

25
3

80
120
50
50
50

100
10
40
16

20
40

Remarks

Rare in practice

Direct
gonads
Direct
gonads

exposition

exposition

of the

of the

*SDD: Source-to-detector distance, **SDD: Source-to-skin distance
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Table 2: Computed tomography dose index (CTDI) and dose-length product (DLP)
for CT examinations

Protocol Mean Median Mean Median
CTDLval CTDIyor DLP DLP
Skull/brain 62 58 871 867
Brain (vascular) 56 57 847 860
Sinus 20 18 282 252
Petrous bone 56 50 509 370
Cervical spine 22 19 459 459
Neck 18 15 456 462
Shoulder 28 20 458 386
Thorax 10 10 330 338
Thorax (vascular) 12 12 370 353
Thorax/upper abdomen 12 13 494 449
Upper abdomen 13 12 384 367
Upper abdomen (vascular) 12 12 432 411
Abdomen/pelvis 12 11 507 497
Abdomen/pelvis (vascular) 15 13 620 607
Pelvis 17 15 429 381
Pelvis (vascular) 16 12 445 429
Thorax/abdomen/pelvis 14 13 734 702
Lumbar spine 28 23 592 494
Lower limbs 13 13 1049 695
Heart (cardiovascular) 49 39 814 763

Heart 14 8 679 122




Appendix 4:
The dose vector
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Table 1: Effective doses for radiography examinations

Type of examination E 1998 E 2008 E 2008
ICRPso ICRPgo ICRP103
[Head] Orbits 4,10E-02 3,00E-02 4,00E-02
[Head] Temporal bones 1,07E-01 6,00E-02 8,00E-02
[Head] Sphenoid bone 1,05E-01 3,00E-02 4,00E-02
[Head] Nose 3,25E-03 4,00E-02 5,00E-02
[Head] Sinuses 1,12E-01 4,60E-02 5,75E-02
[Head] Zygomas 1,03E-01 4,00E-02 5,00E-02
[Head] Temporo-mandibular joint 1,66E-02 4,00E-02 5,00E-02
[Head] Cervico-occipital hinge 3,70E-02 4,20E-02 5,25E-02
[Head] Maxilla 3,70E-02 4,00E-02 5,00E-02
[Head] Mandible 3,70E-02 4,00E-02 5,00E-02
[Head] Cephalometry 3,70E-02 4,00E-02 5,00E-02
[Head] Dacryocystography 1,07E-01 8,00E-02 1,00E-01
[Head] Sialography 2,95E-01 4,00E-02 5,00E-02
[Head] Eyes 3,65E-02 4,00E-02 5,00E-02
[Neck] Cervical spine 5,16E-01 1,02E-01 1,07E-01
[Neck] Larynx 1,70E-02 5,00E-02 6,00E-02
[Neck] Pharynx 1,70E-02 5,00E-02 6,00E-02
[Neck] Trachea 7,24E-02 1,00E-01 1,20E-01
[Chest / Thorax] Thoracic spine 2,92E+00 4,35E-01 5,28E-01
[Chest / Thorax] Shoulder blades / scapulae 1,42E-01 2,90E-02 4,20E-02
[Chest / Thorax] Collar bone(s) / clavicle(s) 7,13E-03 2,90E-02 4,20E-02
[Chest / Thorax] Acromio-clavicular joint 5,85E-02 2,90E-02 4,20E-02
[Chest / Thorax] Sterno-clavicular joint 6,58E-02 2,90E-02 4,20E-02
[Chest / Thorax] Manubrio-sternal joint 3,73E-01 2,90E-02 4,20E-02
[Chest / Thorax] Sternum 3,02E-01 2,90E-02 4,20E-02
[Chest / Thorax] Ribs 2,18E-01 5,00E-02 6,00E-02
[Chest / Thorax] Lung 5,74E-02 5,05E-02 5,40E-02
[Chest / Thorax] Thoracic inlet 5,74E-02 3,80E-02 3,90E-02
[Chest / Thorax] Bronchography 5,74E-02 3,80E-02 3,90E-02
[Abdomen] Lumbar spine 3,44E+00 1,70E+00 1,50E+00
[Abdomen] Lumbo-sacral joint 1,27E+00 8,22E-01 4,58E-01
[Abdomen] Abdomen (plain film, patient supine or 1,34E+00 7,80E-01 7,50E-01
erect)
[Pelvis] Ilium / ischium / pubis 7,24E-01 8,10E-01 6,75E-01
[Pelvis] Sacrum 1,95E+00 1,08E+00 9,00E-01
[Pelvis] Sacro-iliac joint 1,27E+00 1,08E+00 9,00E-01
[Pelvis] Coccyx 1,77E+00 1,08E+00 9,00E-01
[Pelvis] Pelvimetry (obstetric) 1,05E+00 5,40E-01 4,50E-01
[Pelvis] Hips (one or both) 1,24E+00 1,13E+00 6,30E-01
[Pelvis] Pelvis (soft tissue) 1,05E+00 5,40E-01 4,50E-01
[Limbs] Upper arm (humerus) 7,05E-02 6,10E-03
[Limbs] Elbow 5,83E-04 6,00E-04
[Limbs] Forearm (radius & ulna) 1,05E-03 1,10E-03
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[Limbs] Wrist (scaphoid)

[Limbs] Hand

[Limbs] Fingers & thumbs
[Limbs] Femur

[Limbs] Knee joint

[Limbs] Knee cap (patella)
[Limbs] Lower leg (tibia & fibula)
[Limbs] Ankle

[Limbs] Foot

[Limbs] Calcaneum (heel)
[Limbs] Toes

[Limbs] Whole leg (Leg length)
[Trunk] Scoliosis (Whole spine)
[Head & trunk] Whole skeleton (Skeletal survey)

2,48E-04
2,16E-04
7,70E-05
1,36E-02
4,47E-03
6,31E-04
4,35E-03
3,67E-04
4,92E-04
3,39E-04
4,50E-05
1,36E-02
3,44E+00
3,44E+00

2,00E-04
2,00E-04
1,00E-04
4,00E-02
8,00E-04
4,00E-04
4,00E-04
4,00E-04
4,00E-04
4,00E-04
4,00E-04
2,00E-02
3,40E-01
3,44E+00

2,00E-02
4,00E-04
2,00E-04
4,00E-04
4,00E-04
4,00E-04
4,00E-04
4,00E-04
2,00E-02
3,40E-01
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Table 2: Effective doses for fluoroscopy examinations

Type of examination E 1998 E 2008
ICRP¢o ICRPso

[GI tract] Oesophagus 6,59E+00 1,10E+00
[GI tract] Stomach & duodenum 2,28E+01 1,20E+01
[GI tract] Small intestine 3,83E+01 3,80E+00
[GI tract] Enteroclysis 6,90E+00 7,00E+00
[GI tract] Colon 6,52E+00 1,20E+01
[GI tract] Defecography 8,11E+00 1,20E+01
[Biliary tract] Retrograde cholangiography 1,86E+01 1,80E+00
[Biliary tract] Operative cholangiography 9,73E-01 1,80E+00
[Biliary tract] Intravenous cholangiography 3,52E+00 1,80E+00
[Biliary tract] T drain cholangiography 2,85E+00 2,60E+00
[Biliary tract] Transhepatic cholangiography 1,80E+00 8,10E+00
[Biliary tract] ERCP 1,86E+01 5,49E+00
[Biliary tract] Retrograde pancreatography 1,86E+01 1,80E+00
[Biliary tract] Cholecystography 4,04E+00 3,10E+00
[Uro-genital] Intravenous urography 2,88E+00 2,10E+00
[Uro-genital] Retrograde pyelography 9,25E+00 2,30E+00
[Uro-genital] Nephrostography 1,60E+00 1,60E+00
[Uro-genital] Retrograde cystography 2,36E+00 1,80E+00
[Uro-genital] Micturitional cysto-urethrography 6,17E+00 3,50E+00
[Uro-genital] Urethrography 9,25E+00 1,10E+00
[Uro-genital] Hysterosalpingography 2,10E+00 2,50E+00
[Spinal cord] Cervical myelography 6,00E-01 6,00E-01
[Spinal cord] Thoracic myelography 3,88E+00 3,88E+00
[Spinal cord] Lumbar myelography 6,50E+00 6,50E+00
[Spinal cord] Sacral myelography 3,99E+00 3,99E+00
[Spinal cord] Whole spine myelography 1,10E+01 1,10E+01
[Joints] Temporal-mandibular joint arthrography 7,78E-01 7,78E-01
[Joints] Shoulder arthrography 1,30E-01 1,30E-01
[Joints] Hip arthrography 3,16E-02 3,20E-02
[Joints] Elbow arthrography 5,54E-03 6,00E-03
[Joints] Wrist arthrography 9,21E-04 1,00E-03
[Joints] Knee arthrography 5,58E-02 8,70E-02
[Joints] Ankle arthrography 2,83E-03 3,00E-03
[Other] Colonoscopy 4,84E+00 4,84E+00
[Other] Chest fluoroscopy 3,19E+00 3,19E+00
[Other] Abdominal fluoroscopy 4,03E+00 4,03E+00
[Other] Limbs/Joints fluoroscopy 2,08E-01 2,08E-01
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Table 3: Effective doses for therapeutic interventions

Type of examination E 1998 E 2008
ICRPgo ICRPso

[Head & neck] Cerebral dilatation/stenting 3,84E+00 1,65E+01
[Head & neck] Cerebral embolisation (AVM, a.aneurysm, a.tumour) 3,30E+00 3,29E+01
[Head & neck] Cerebral thrombolysis 1,69E+00 1,69E+00
[Head & neck] Head & neck puncture 1,68E-01 1,70E-01
[Chest] Coronary dilatation/stenting (PTCA) 1,08E+01 1,70E+01
[Chest] Cardiac pacemaker fitting (temporary or permanent) 6,10E+00 2,80E+00
[Chest] Central venous line fitting (Hickman line) 8,89E+00 2,50E-01
[Chest] Cardiac thermo-ablation 3,16E+01 2,03E+01
[Chest] Valvuloplasty 2,42E+01 2,93E+01
[Chest] Inferior vena cava (IVC) filter fitting 8,89E+00 3,60E+00
[Chest] Oesophagus dilatation/stenting 9,69E+00 1,50E+00
[Chest] Thoracic dilatation/stenting 1,36E+01 2,94E+01
[Chest] Thoracic embolisation 4,85E+01 2,94E+01
[Chest] Thoracic thrombolysis 2,58E+01 2,94E+01
[Chest] Thoracic region biopsy 1,98E+01 4,00E-01
[Chest] Electrophysiology 3,16E+01 3,30E+00
[Abdomen] Bile duct dilatation/stenting 1,31E+01 1,40E+01
[Abdomen] Bile duct drainage 1,69E+01 3,82E+01
[Abdomen] Bile duct stone extraction 1,91E+01 7,00E+00
[Abdomen] Renal artery dilatation/stenting 1,21E+01 1,20E+01
[Abdomen] Renal drainage 1,89E+01 1,89E+01
[Abdomen] Lithotripsy 3,79E+00 3,79E+00
[Abdomen] Nephrostomy 1,35E+01 1,35E+01
[Abdomen] TIPS (liver) 6,46E+01 6,46E+01
[Abdomen] Abdominal dilatation/stenting 2,25E+01 1,50E+00
[Abdomen] Abdominal embolisation 3,68E+01 3,68E+01
[Abdomen] Abdominal thrombolysis 1,65E+01 1,65E+01
[Abdomen] Abdominal region biopsy 1,50E+00
[Pelvis] Pelvic vessel dilatation 1,45E+01 1,45E+01
[Pelvis] Pelvic vessel embolisation 3,72E+01 3,72E+01
[Pelvis] Pelvic vessel thrombolysis 1,14E+01 1,14E+01
[Limbs] Upper limb dilatation 1,78E-01 1,80E-01
[Limbs] Upper limb embolisation 4,01E-01 4,00E-01
[Limbs] Upper limb thrombolysis 1,34E-01 1,30E-01
[Limbs] Popliteal dilatation (behind knee) 2,33E+00 2,33E+00
[Limbs] Lower limb dilatation 1,49E+00 9,00E-01
[Limbs] Lower limb embolisation 4,17E+00 9,00E-01
[Limbs] Lower limb thrombolysis 2,38E+00 9,00E-01
[Limbs] Limbs biopsy 9,00E-01 9,00E-01
[Other] Thoracic puncture 1,68E-01 2,29E+00
[Other] Abdominal puncture 2,54E+00 2,54E+00
[Other] Extremities puncture 1,47E-01 1,47E-01
[Other] Vertebroplasty 1,26E+01 1,26E+01
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Table 4: Effective doses for diagnostic interventions

Type of examination E 1998 E2008
ICRP¢o ICRP¢o

[Blood vessels] Cerebral angiography 2,70E+00 5,00E+00
[Blood vessels] Petrous phlebography 1,28E+00 1,28E+00
[Blood vessels] Coronary angiography 9.24E+00 1,12E+01
[Blood vessels] Thoracic aortography 2,33E+00 5,00E+00
[Blood vessels] Bronchial arteriography 1,10E+01 5,00E+00
[Blood vessels] Pulmonary arteriography 2,83E+01 5,00E+00
[Blood vessels] Upper venacavography 5,15E+00 5,00E+00
[Blood vessels] Abdominal aortography 6,67E+00 1,20E+01
[Blood vessels] Renal arteriography 1,27E+01 6,00E+00
[Blood vessels] Mesenteric arteriography 1,00E+01 1,00E+01
[Blood vessels] Lower venacavography 1,33E+01 1,20E+01
[Blood vessels] Renal phlebography 5,08E+00 6,00E+00
[Blood vessels] Suprarenal phlebography 5,08E+00 6,00E+00
[Blood vessels] Pelvic arteriography 1,63E+01 1,63E+01
[Blood vessels] Ovarian phlebography 3,04E+00 3,04E+00
[Blood vessels] Spermatic phlebography 6,24E+00 6,24E+00
[Blood vessels] Upper limb arteriography 3,62E+00 8,00E+00
[Blood vessels] Upper limb phlebography 4,25E-01 8,00E+00
[Blood vessels] Lower limb arteriography 6,08E+00 8,00E+00
[Blood vessels] Lower limb phlebography 2,28E+00 8,00E+00
[Lymph vessels] Thoracic lymphangiography 1,69E-01 1,70E-01
[Lymph vessels] Abdominal lymphangiography 2,67E-01 2,70E-01
[Lymph vessels] Pelvic lymphangiography 1,84E-01 1,80E-01
[Lymph vessels] Upper limb lymphangiography 1,90E-03 1,90E-03
[Lymph vessels] Lower limb lymphangiography 7,33E-02 7,00E-02
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Table 5: Effective doses for CT examinations

Type of examination E 1998 E 2008 E 2008
ICRPso ICRPso ICRP103

[Head] Orbits 2,01E+00 1,24E+00 1,55E+00
[Head] Temporal bones 2,41E+00 8,00E-01 1,00E+00
[Head] Temporo-mandibular joint 1,23E+00 8,00E-01 1,00E+00
[Head] Sella turcica 1,23E+00 8,00E-01 1,00E+00
[Head] Face 1,09E+00 5,00E-01 5,00E-01
[Head] Dental 3,20E+00 5,00E-01 5,00E-01
[Head] Cerebrum 2,14E+00 2,14E+00 2,60E+00
[Head] Posterior fossa 2,14E+00 2,14E+00 2,60E+00
[Head] Brain vascular 2,14E+00 2,14E+00 2,60E+00
[Head] Pituitary gland 1,23E+00 2,14E+00 2,60E+00
[Head] Sinuses 1,09E+00 5,00E-01 5,00E-01
[Head] Internal auditory meatus 2,41E+00 5,00E-01 5,00E-01
[Head] Nasal cavity 1,23E+00 5,00E-01 5,00E-01
[Head] Mouth 3,20E+00 5,00E-01 5,00E-01
[Neck] Cervical spine 2,31E+00 2,89E+00 2,57E+00
[Neck] Neck 3,42E+00 2,78E+00 2,57E+00
[Neck] Larynx 3,42E+00 2,78E+00 2,57E+00
[Neck] Pharynx 3,42E+00 2,78E+00 2,57E+00
[Neck] Neck vascular 3,09E+00 3,09E+00 2,86E+00
[Chest + abdomen] Thoracic spine 5,21E+00 5,40E+00 5,76E+00
[Chest + abdomen] Mediastinum 6,48E+00 5,40E+00 5,76E+00
[Chest + abdomen] Lungs standard 9,02E+00 5,40E+00 5,76E+00
[Chest + abdomen] Lungs High Resolution 9,02E+00 5,40E+00 5,76E+00
[Chest + abdomen] Heart 5,93E+00 9,30E+00 9,90E+00
[Chest + abdomen] Thoracic aorta 5,93E+00 5,66E+00 5,99E+00
[Chest + abdomen] Lungs vascular 9,02E+00 5,58E+00 5,95E+00
[Abdomen] Lumbar spine 9,37E+00 9,20E+00 9,10E+00
[Abdomen] Full abdomen 1,04E+01 1,17E+01

[Abdomen] Upper abdomen 3,99E+00 9,42E+00 9,26E+00
[Abdomen] Liver / pancreas 4,83E+00 9,96E+00 9,79E+00
[Abdomen] Kidneys / Supra-renal glands 4,83E+00 9,96E+00 9,79E+00
[Abdomen] Enteroclysis 9,96E+00 9,96E+00 9,79E+00
[Pelvis] Hip / pelvic bone 7,16E+00 7,20E+00 5,70E+00
[Pelvis] Sacrum / coccyx 7,17E+00 7,20E+00 5,70E+00
[Pelvis] Sacro-iliac joint 7,17E+00 7,20E+00 5,70E+00
[Pelvis] Pelvimetry (obstetric) 7,16E+00 7,20E+00 5,70E+00
[Pelvis] Pelvis (soft tissues/vascular) 7,16E+00 9,84E+00 7,58E+00
[Pelvis] Virtual CT colonoscopy 8,85E+00 8,85E+00

[Neck + chest + abdomen] Full spine 1,67E+01 1,67E+01

[Chest + abdomen] Chest & abdomen 1,08E+01 1,08E+01 1,06E+01
[Abdomen + pelvis] Abdomen & pelvis 1,17E+01 1,17E+01 1,43E+01
[Abdomen + pelvis] CT urography 6,40E+00 6,40E+00 5,00E+00
[Chest + abdomen + pelvis] Whole trunk 1,14E+01 1,14E+01 1,12E+01
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Limbs] Shoulder
Limbs] Elbow
Limbs] Wrist
Limbs] Hand
Limbs] Thigh
Limbs] Knee
Limbs] Lower leg
Limbs] Calcaneum
Limbs] Ankle
Limbs] Foot
Other] CT angiongraphy

—_ — — — — — — ~— — — —

Other] CT intervention

2,65E+00
1,49E-02
9,11E-03
9,11E-03
2,20E+00
6,25E-02
1,94E-02
1,94E-02
1,94E-02
1,94E-02
3,90E+01
3,90E+01

1,80E+00
1,80E+00
1,80E+00
1,80E+00
1,00E-01
1,00E-01
1,00E-01
1,00E-01
1,00E-01
1,00E-01
3,90E+01
3,90E+01
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Table 6: Effective doses for dental examinations

Type of examination E 1998 E 2008
ICRP¢o ICRP¢o
[Teeth & gums] Total Periapical 5,41E-02 5,00E-03
[Teeth & gums] Total Bitewing 6,74E-03 1,00E-02
[Teeth & gums] Occlusal 7,20E-03 2,50E-02
[Teeth & gums] Panoramic radiography (OPG) 5,99E-02 2,40E-02
[Teeth & gums] CT (mandible/maxilla) 7,28E-01 5,00E-01
[Head] Skull 6,10E-02
[Head] Teleradiography 6,05E-02 6,10E-02
[Limbs] Hand 3,00E-04 3,00E-04
Table 7: Effective doses for mammography examinations
Type of examination E 1998 E 2008
ICRP¢o ICRP¢o
[Breast] Symptomatic (1-2 views / 1 or both breasts) 1,00E-01 1,60E-01
[Breast] Screening (1-2 views / both breasts) 2,00E-01 1,60E-01
Table 8: Effective doses for bone densitometry examinations
Type of examination E 1998 E 2008 E 2008
ICRP¢o ICRP¢o ICRP103
[Abdomen] Lumbar spine 1,46E-03 4,00E-03 4,00E-03
[Pelvis] Hip 3,25E-03 3,00E-03 2,00E-03
[Limbs] Upper or lower limb 9,73E-05 1,00E-04
[Other] Whole body 3,08E-03 3,34E-03
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Appendix 5:

Geographic distribution of the
healthcare providers (total and
respondents)
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Region Cantons ZDI CDI ADI ZDI +CDI +ADI
Total Respond Rate Total Respond Rate Total Respond Rate Total Respond  Rate

1. Lemanic region VD/VS/GE 689 277 0.40 26 13 050 713 285 0.40 1428 575 0.40
2. Midland space BE/FR/SO/NE/JU 759 320 0.42 29 19 0.66 1038 442 0.43 1826 781 0.43
3. North-West Switzerland ~ BS/BL/AG 449 198 0.44 14 9 064 621 270 0.43 1084 477 0.44
4. Zurich ZH 622 232 0.37 21 17 0.81 823 349 0.42 1466 598 0.41
5. Eastern Switzerland GL/SH/AR/AI/SG/GR/TG 481 208 043 15 13 087 727 330 0.45 1223 551 0.45
6. Central Switzerland LU/UR/SZ/OW/NW/ZG 324 136 0.42 16 10 063 444 183 0.41 784 329 0.42
7. Tessin Tl 202 95 047 3 3 1.00 231 104 0.45 436 202 0.46
Switzerland 3526 1466 0.42 124 84 0.68 4597 1963 0.43 8247 3513 0.43
Region Cantons RADIO UNISP KASP BEZSP
Total Respond Rate Total Respond Rate Total Respond Rate Total Respond Rate
1. Lemanic region VD/VS/GE 31 11 035 23 10 043 2 0 - 22 13 0.59
2. Midland space BE/FR/SO/NE/JU 17 9 053 14 5 0.36 5 3 060 42 33 0.79
3. North-West Switzerland  BS/BL/AG 10 5 0.50 7 4 0.57 12 10 0.83 9 7 0.78
4. Zurich ZH 11 8 0.73 9 7 0.78 2 1 0.50 9 6 0.67
5. Eastern Switzerland GL/SH/AR/AI/SG/GR/TG 11 3 0.27 0 0 - 30 18 060 19 14 0.74
6. Central Switzerland LU/UR/SZ/OW/NW/ZG 2 2 1.00 0 0 - 11 8 0.73 4 2 0.50
7. Tessin Tl 3 1 0.33 0 0 - 0 0 - 6 5 0.83
Switzerland 85 39 046 53 26 049 62 40 065 111 80 0.72
Region Cantons STASP PRISP KRANKALT All Hosp
Total Respond Rate  Total Respond Rate Total Respond Rate Total Respond  Rate
1. Lemanic region VD/VS/GE 0 0 - 38 28 0.74 0 0 - 85 51 0.60
2. Midland space BE/FR/SO/NE/JU 5 2 0.40 20 1 0.55 5 3 0.60 91 57 0.63
3. North-West Switzerland  BS/BL/AG 2 2 1.00 21 13 0.62 0 0 - 51 36 0.71
4. Zurich ZH 7 6 0.86 14 6 0.43 1 1 1.00 42 27 0.64
5. Eastern Switzerland GL/SH/AR/AI/SG/GR/TG 0 0 - 20 16 0.80 1 0 - 70 48 0.69
6. Central Switzerland LU/UR/SZ/OW/NW/ZG 0 0 - 7 3 043 0 0 - 22 13 0.59
7. Tessin Tl 0 0 - 12 10 0.83 4 2 0.50 22 17 0.77
Switzerland 14 10 0.71 132 87 0.66 1 6 0.55 383 249 0.65

ZDI: Dental - CDI: Chiropractic - ADI: Medical - RADIO: Radiology institutes — UNISP: Departments at university hospitals - KASP: Departments at canton hospitals -
BEZSP: District hospitals - STASP: City hospitals - PRISP: Private hospitals and clinics - KRANKALT: Homes for the elderly.
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Appendix 6:
Sensitivity analysis
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A hypothesis on a + or - 20% difference in the frequencies of examinations

that would be performed by the non-participants is considered.

Established 80% 120%

Frequencies Frequency Ratio Frequency Ratio
Radiography 6.00E+06 5.59E+06 0.93 6.63E+06 1.10
Fluoroscopy 1.53E+05 1.41E+05 0.93 1.65E+05 1.08
Therapeutic intervention 4.60E+04 4.44E+04 0.97 4.84E+04 1.05
Diagnostic intervention 5.56E+04 5.29E+04 0.95 5.81E+04 1.04
Computed tomography 7.80E+05 7.40E+05 0.95 8.25E+05 1.06
Dental radiology 5.43E+06 4.80E+06 0.88 6.06E+06 1.12
Mammography 3.87E+05 3.64E+05 0.94 4.10E+05 1.06
Bone densitometry 1.17E+05 1.10E+05 0.94 1.24E+05 1.06
Total 1.30E+07 1.18E+07 0.91 1.43E+07 1.10
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Appendix 7:
Examination frequency

by healthcare providers
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Table 1: Frequency for radiography examinations according to different healthcare providers

Head] Orbits

Head] Temporal bones
Head] Sphenoid bone

Head] Nose

Head] Sinuses

Head] Zygomas

Head] Temporo-mandibular joint
Head] Cervico-occipital hinge
Head] Maxilla

Head] Mandible

Head] Cephalometry

Head] Sialography

Head] Eyes

Neck] Cervical spine

Neck] Larynx

Neck] Pharynx

Neck] Trachea

Chest / Thorax] Thoracic spine
Chest / Thorax
Chest / Thorax

Shoulder blades / scapulae

[

[

[

[

[

[

[

[

[

[

[

[Head] Dacryocystography
[

[

[

[

[

[

[

[

[ Collar bone(s) / clavicle(s)
[

]
]
]
]

Chest / Thorax] Acromio-clavicular joint

Dental
Practices

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Medical
Practices

9,72E+03
6,07E+03
2,41E+03
3,28E+03
5,72E+04
1,59E+02
8,71E+02
3,56E+02
7,49E+02
5,86E+03
7,41E+01
6,37E+02
0,00E+00
6,37E+02
7,96E+04
2,81E+03
2,55E+03
2,72E+03
2,88E+04
8,95E+04
1,53E+04
2,93E+04

Chiropractors

1,40E+02
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
9,25E+01
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
2,50E+04
0,00E+00
0,00E+00
0,00E+00
3,08E+03
4,50E+02
6,97E+01
8,28E+02

Hospital
departments

1,63E+04
2,07E+03
1,13E+04
6,87E+03
1,63E+04
3,79E+02
6,12E+02
1,95E+03
3,79E+02
1,50E+03
1,23E+02
2,23E+03
1,02E+02
1,28E+01
8,00E+04
3,77E+03
3,50E+03
6,85E+02
4,69E+04
1,05E+05
2,32E+04
7,90E+03

Radiology
institutes

1,39E+03
6,43E+02
5,35E+01
1,70E+02
1,90E+03
1,49E+02
1,44E+02
5,59E+01
1,65E+02
1,77E+02
0,00E+00
7,97E+01
8,30E+00
0,00E+00
1,05E+04
3,15E+02
9,46E+02
2,84E+03
7,41E+03
1,16E+04
1,88E+03
1,37E+03

Total

2,75E+04
8,78E+03
1,38E+04
1,03E+04
7,53E+04
6,88E+02
1,63E+03
2,46E+03
1,29E+03
7,53E+03
1,97E+02
2,94E+03
1,11E+02
6,50E+02
1,95E+05
6,89E+03
6,99E+03
6,25E+03
8,62E+04
2,07E+05
4,05E+04
3,94E+04
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Chest / Thorax
Chest / Thorax
Chest / Thorax
Chest / Thorax
Chest / Thorax
Chest / Thorax

Sterno-clavicular joint
Manubrio-sternal joint
Sternum

Ribs

Lung

[ A A AT AT

Thoracic inlet
Chest / Thorax] Bronchography
Abdomen] Lumbar spine

Abdomen] Lumbo-sacral joint

Abdomen] Abdomen (plain film, patient supine or erect)

Pelvis] [lium / ischium / pubis

Pelvis] Sacrum

Pelvis] Coccyx
Pelvis] Pelvimetry (obstetric)
Pelvis] Hips (one or both)
Pelvis] Pelvis (soft tissue)
Limbs] Upper arm (humerus)
Limbs] Elbow
Limbs] Forearm (radius & ulna)
Limbs] Wrist (scaphoid)
Limbs] Hand
Limbs] Fingers & thumbs
Limbs] Femur

]

[
[
[
[
[
[
[
[
[
[
[
[
[Pelvis] Sacro-iliac joint
[
[
[
[
[
[
[
[
[
[
[
[

Limbs] Knee joint

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

2,27E+03
1,24E+01
1,12E+03
2,54E+04
6,94E+05
4,68E+03
5,34E+02
1,43E+05
6,30E+02
2,31E+04
6,23E+04
5,66E+03
3,68E+03
9,14E+02
0,00E+00
5,29E+04
1,82E+03
1,60E+04
4,28E+04
1,68E+04
1,33E+05
1,14E+05
1,24E+05
7,45E+03
2,88E+05

2,47E+02
0,00E+00
0,00E+00
8,68E+01
1,16E+02
2,33E+01
0,00E+00
2,14E+04
1,69E+02
9,26E+00
6,93E+03
1,26E+02
2,07E+03
7,78E+01
0,00E+00
5,01E+02
1,39E+03
1,17E+02
1,29E+02
3,01E+01
1,91E+02
2,50E+02
7,62E+01
1,41E+01
6,19E+02

3,36E+03
6,43E+01
2,20E+03
9,16E+03
1,02E+06
2,64E+03
0,00E+00
1,49E+05
3,09E+03
1,24E+05
1,72E+05
8,10E+03
4,21E+03
4,84E+03
4,45E+01
1,16E+05
4,67E+03
2,93E+04
6,51E+04
3,89E+04
1,35E+05
1,04E+05
9,89E+04
2,56E+04
2,34E+05

1,25E+02
0,00E+00
1,31E+02
9,11E+02
3,60E+04
0,00E+00
0,00E+00
2,58E+04
2,72E+02
3,78E+03
1,56E+04
9,81E+02
4,19E+03
1,11E+02
0,00E+00
1,14E+04
2,86E+02
1,43E+03
2,20E+03
8,23E+02
6,32E+03
7,00E+03
5,58E+03
1,46E+03
2,24E+04

6,00E+03
7,67E+01
3,45E+03
3,55E+04
1,75E+06
7,34E+03
5,34E+02
3,40E+05
4,16E+03
1,51E+05
2,56E+05
1,49E+04
1,41E+04
5,95E+03
4,45E+01
1,81E+05
8,16E+03
4,68E+04
1,10E+05
5,66E+04
2,74E+05
2,25E+05
2,29E+05
3,45E+04
5,45E+05
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Limbs] Knee cap (patella)
Limbs] Lower leg (tibia & fibula)
Limbs] Ankle

Limbs] Foot

[

[

[

[

[Limbs] Calcaneum (heel)
[Limbs] Toes

[Limbs] Whole leg (Leg length)

[Trunk] Scoliosis (Whole spine)

[Head & trunk] Whole skeleton (Skeletal survey)

Total

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

2,31E+04
1,72E+04
1,59E+05
1,63E+05
1,79E+04
5,85E+04
1,04E+03
2,37E+03
1,87E+03
2,55E+06

1,17E+02
9,86E+00
2,37E+02
2,76E+02
8,38E+01
9,04E+01
0,00E+00
6,67E+01
0,00E+00
6,51E+04

3,08E+04
4,41E+04
1,73E+05
1,65E+05
1,65E+04
2,61E+04
1,40E+04
1,12E+04
9,48E+01
3,17E+06

1,50E+03
2,72E+03
8,11E+03
1,04E+04
6,14E+03
2,08E+03
8,50E+02
3,20E+02
0,00E+00
2,21E+05

5,55E+04
6,41E+04
3,41E+05
3,38E+05
4,06E+04
8,68E+04
1,59E+04
1,40E+04
1,96E+03
6,00E+06
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Table 2: Frequency for fluoroscopy examinations according to different healthcare providers

GI tract] Oesophagus

GI tract] Stomach & duodenum

[ ]

[ ]

[GI tract] Small intestine
[GI tract] Enteroclysis

[GI tract] Colon

[GI tract] Defecography

[Biliary tract] Retrograde cholangiography
[Biliary tract] Operative cholangiography
[Biliary tract] Intravenous cholangiography
[Biliary tract] T drain cholangiography
[Biliary tract] Transhepatic cholangiography
[Biliary tract] ERCP

[Biliary tract] Retrograde pancreatography
[Biliary tract] Cholecystography
[Uro-genital] Intravenous urography
[Uro-genital] Retrograde pyelography
[Uro-genital] Nephrostography
[Uro-genital] Retrograde cystography
[Uro-genital] Micturitional cysto-urethrography
[Uro-genital] Urethrography

[Uro-genital] Hysterosalpingography
[Spinal cord] Cervical myelography

Dental
Practices

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Medical
Practices

1,27E+03
3,73E+01
3,73E+01
0,00E+00
4,78E+02
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
4,64E+02
0,00E+00
0,00E+00
2,93E+03
2,56E+02
0,00E+00
2,32E+02
2,95E+02
3,77E+02
0,00E+00
0,00E+00

Chiropractors

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Hospital
departments

1,17E+04
8,40E+03
2,24E+03
4,35E+02
4,29E+03
1,39E+03
1,72E+03
8,82E+02
2,72E+02
9,60E+02
3,23E+02
4,87E+03
0,00E+00
2,52E+00
5,55E+03
6,91E+03
1,88E+03
5,91E+03
9,43E+03
1,93E+03
3,53E+03
2,21E+02

Radiology
institutes

1,52E+03
6,31E+02
2,27E+02
2,72E+02
4,79E+02
6,55E+02
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
3,37E+02
2,57E+00
0,00E+00
7,99E+00
1,08E+02
0,00E+00
1,22E+03
3,10E+00

Total

1,45E+04
9,07E+03
2,50E+03
7,07E+02
5,25E+03
2,04E+03
1,72E+03
8,82E+02
2,72E+02
9,60E+02
3,23E+02
5,33E+03
0,00E+00
2,52E+00
8,81E+03
7,17E+03
1,88E+03
6,15E+03
9,83E+03
2,31E+03
4,74E+03
2,24E+02
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[Spinal cord] Thoracic myelography 0,00E+00 0,00E+00 0,00E+00 2,74E+02 3,10E+00 2,77E+02
[Spinal cord] Lumbar myelography 0,00E+00 4,86E+01 0,00E+00 3,17E+03 1,89E+02 3,41E+03
[Spinal cord] Sacral myelography 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Spinal cord] Whole spine myelography 0,00E+00 0,00E+00 0,00E+00 4,01E+01 1,24E+01 5,25E+01
[Joints] Temporal-mandibular joint arthrography 0,00E+00 7,29E+01 0,00E+00 0,00E+00 4,65E+00 7,75E+01
[Joints] Shoulder arthrography 0,00E+00 8,38E+02 0,00E+00 2,47E+04 1,52E+04 4,08E+04
[Joints] Hip arthrography 0,00E+00 1,13E+03 0,00E+00 3,35E+03 1,87E+03 6,36E+03
[Joints] Elbow arthrography 0,00E+00 0,00E+00 0,00E+00 4,15E+02 6,98E+01 4,84E+02
[Joints] Wrist arthrography 0,00E+00 0,00E+00 0,00E+00 1,51E+03 1,15E+03 2,66E+03
[Joints] Knee arthrography 0,00E+00 4,37E+02 0,00E+00 2,54E+03 1,23E+03 4,21E+03
[Joints] Ankle arthrography 0,00E+00 0,00E+00 0,00E+00 8,74E+02 3,49E+02 1,22E+03
[Other] Colonoscopy 0,00E+00 3,98E+02 0,00E+00 7,81E+02 0,00E+00 1,18E+03
[Other] Chest fluoroscopy 0,00E+00 0,00E+00 0,00E+00 2,69E+03 2,39E+01 2,71E+03
[Other] Abdominal fluoroscopy 0,00E+00 0,00E+00 0,00E+00 1,44E+03 0,00E+00 1,44E+03
[Other] Limbs/Joints fluoroscopy 0,00E+00 0,00E+00 0,00E+00 3,02E+03 6,46E+01 3,09E+03
Total 0,00E+00 9,32E+03 0,00E+00 1,18E+05 2,57E+04 1,53E+05
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Table 3: Frequency for therapeutic interventions according to different healthcare providers

[Head & neck] Cerebral dilatation/stenting

[Head & neck] Cerebral embolisation (AVM, a.aneurysm,

a.tumour)
[Head & neck] Cerebral thrombolysis
Head & neck] Head & neck puncture
Chest] Coronary dilatation/stenting (PTCA)

Chest] Cardiac pacemaker fitting (temporary or permanent)

Chest] Central venous line fitting (Hickman line)

Chest] Cardiac thermo-ablation

Chest] Valvuloplasty

Chest] Inferior vena cava (IVC) filter fitting
Chest] Oesophagus dilatation/stenting
Chest] Thoracic dilatation/stenting

Chest] Thoracic thrombolysis

Chest] Thoracic region biopsy

Chest] Electrophysiology

Abdomen] Bile duct dilatation/stenting
Abdomen] Bile duct drainage
Abdomen] Bile duct stone extraction
Abdomen]
]

[

[

[

[

[

[

[

[

[

[Chest] Thoracic embolisation
[

[

[

[

[

[

[ Renal artery dilatation/stenting
[

Abdomen] Renal drainage

Dental
Practices

0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Medical
Practices

0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Chiropractors

0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Hospital
departments

3,10E+02
4,38E+02

2,75E+02
4,48E+02
1,82E+04
2,60E+03
3,93E+02
7,72E+02
1,37E+02
2,64E+02
3,43E+02
3,89E+02
1,56E+01
2,21E+01
6,16E+01
1,10E+03
6,01E+02
1,06E+03
2,05E+02
3,17E+02
5,48E+02

Radiology
institutes

0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Total

3,10E+02
4,38E+02

2,75E+02
4,48E+02
1,82E+04
2,60E+03
3,93E+02
7,72E+02
1,37E+02
2,64E+02
3,43E+02
3,89E+02
1,56E+01
2,21E+01
6,16E+01
1,10E+03
6,01E+02
1,06E+03
2,05E+02
3,17E+02
5,48E+02
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Abdomen
Abdomen
Abdomen
Abdomen
Abdomen
Abdomen

Lithotripsy

Nephrostomy

TIPS (liver)

Abdominal dilatation/stenting

Abdominal embolisation

—_— e e e e

Abdominal thrombolysis
Abdomen] Abdominal region biopsy
Pelvis] Pelvic vessel dilatation
Pelvis] Pelvic vessel embolisation
Pelvis] Pelvic vessel thrombolysis

Limbs] Upper limb dilatation

Limbs] Upper limb thrombolysis
Limbs] Popliteal dilatation (behind knee)

[

[

[

[

[

[

[

[

[

[

[

[Limbs] Upper limb embolisation
[ ]

[ ]

[Limbs] Lower limb dilatation
[Limbs] Lower limb embolisation
[Limbs] Lower limb thrombolysis
[Limbs] Limbs biopsy

[Other] Thoracic puncture
[Other] Abdominal puncture
[Other] Extremities puncture
[Other] Vertebroplasty

Total

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

2,95E+02
1,08E+02
1,68E+02
2,12E+03
6,31E+02
1,37E+01
1,70E+02
1,21E+03
4,49E+02
1,55E+01
6,98E+02
1,20E+02
1,69E+01
4,80E+02
6,44E+03
3,55E+01
4,07E+02
0,00E+00
6,54E+02
1,20E+03
8,94E+02
1,26E+02
4,48E+04

0,00E+00
1,35E+01
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

9,00E-01
0,00E+00
0,00E+00
0,00E+00

0,00E+00
1,44E+01

2,95E+02
1,09E+02
1,68E+02
2,12E+03
6,31E+02
1,37E+01
1,70E+02
1,21E+03
4,49E+02
1,55E+01
6,98E+02
1,20E+02
1,69E+01
4,80E+02
6,44E+03
3,55E+01
4,07E+02
1,00E+00
6,54E+02
1,20E+03
8,94E+02
1,26E+02
4,60E+04
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Table 4: Frequency for diagnostic interventions according to different healthcare providers

Blood vessels] Cerebral angiography
Blood vessels] Petrous phlebography
Blood vessels] Coronary angiography
Blood vessels] Thoracic aortography
Blood vessels] Bronchial arteriography
Blood vessels] Pulmonary arteriography
Blood vessels] Upper venacavography
Blood vessels] Abdominal aortography

Blood vessels] Renal arteriography
Blood vessels] Lower venacavography

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[Blood vessels] Mesenteric arteriography
[ ]

[Blood vessels] Renal phlebography
[Blood vessels] Suprarenal phlebography
[Blood vessels] Pelvic arteriography
[Blood vessels] Ovarian phlebography
[Blood vessels] Spermatic phlebography
[Blood vessels] Upper limb arteriography
[Blood vessels] Upper limb phlebography
[Blood vessels] Lower limb arteriography
[Blood vessels] Lower limb phlebography
[Lymph vessels] Thoracic lymphangiography
[

Lymph vessels] Abdominal lymphangiography

Dental
Practices

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Medical
Practices

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Chiropractors

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Hospital
departments

3,32E+03
3,76E+01
3,42E+04
1,43E+03
7,03E+02
1,11E+02
1,11E+03
2,28E+03
1,53E+03
3,19E+02
3,19E+02
2,75E+01
0,00E+00
1,44E+03
2,32E+01
2,50E+01
9,56E+02
7,24E+02
6,38E+03
6,33E+02
0,00E+00
0,00E+00

Radiology
institutes

0,00E+00
0,00E+00
4,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
2,00E+00
0,00E+00
2,40E+01
0,00E+00
0,00E+00

Total

3,32E+03
3,76E+01
3,42E+04
1,43E+03
7,03E+02
1,11E+02
1,11E+03
2,28E+03
1,53E+03
3,19E+02
3,19E+02
2,75E+01
0,00E+00
1,44E+03
2,32E+01
2,50E+01
9,56E+02
7,26E+02
6,38E+03
6,57E+02
0,00E+00
0,00E+00
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[Lymph vessels] Pelvic lymphangiography
[Lymph vessels] Upper limb lymphangiography
[Lymph vessels] Lower limb lymphangiography
Total

0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
5,55E+04

0,00E+00
0,00E+00
0,00E+00
3,00E+01

0,00E+00
0,00E+00
0,00E+00
5,56E+04
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Table 5: Frequency for CT examinations according to different healthcare providers

Head] Orbits

Head] Temporal bones

]
]
Head] Temporo-mandibular joint
Head] Sella turcica

Head] Face

Head] Dental

Head] Cerebrum

Head] Posterior fossa

Head] Brain vascular

Head] Pituitary gland

Head] Sinuses

[

[

[

[

[

[

[

[

[

[

[

[Head] Internal auditory meatus
[Head] Nasal cavity
[Head] Mouth
[Neck] Cervical spine
[Neck] Neck

[Neck] Larynx

[Neck] Pharynx

[Neck] Neck vascular

[Chest + abdomen] Thoracic spine
[Chest + abdomen] Mediastinum

[

Chest + abdomen] Lungs standard

Dental
Practices

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
1,15E+04
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Medical
Practices

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Chiropractors

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Hospital
departments

1,43E+04
2,74E+04
3,63E+03
0,00E+00
7,52E+03
1,10E+03
7,51E+04
2,74E+03
2,15E+03
0,00E+00
8,20E+03
1,47E+03
5,51E+03
0,00E+00
1,72E+04
1,53E+04
3,04E+02
3,84E+01
5,48E+03
6,77E+03
8,35E+03
8,44E+04

Radiology
institutes

1,18E+03
7,08E+02
4,90E+02
0,00E+00
2,18E+03
2,73E+03
7,83E+03
5,75E+01
5,02E+02
0,00E+00
7,03E+03
1,06E+01
8,99E+02
0,00E+00
2,12E+03
2,89E+03
1,95E+02
0,00E+00
2,50E+02
6,62E+02
1,76E+01
1,66E+04

Total

1,55E+04
2,81E+04
4,12E+03
0,00E+00
9,69E+03
1,53E+04
8,29E+04
2,80E+03
2,66E+03
0,00E+00
1,52E+04
1,48E+03
6,41E+03
0,00E+00
1,94E+04
1,82E+04
5,00E+02
3,84E+01
5,73E+03
7,44E+03
8,37E+03
1,01E+05
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Chest + abdomen] Lungs High Resolution
Chest + abdomen] Heart

Chest + abdomen] Thoracic aorta

Chest + abdomen] Lungs vascular
Abdomen] Lumbar spine
Abdomen] Full abdomen
Abdomen] Upper abdomen

Abdomen] Liver / pancreas

Abdomen] Kidneys / Supra-renal glands
Abdomen] Enteroclysis

Pelvis] Hip / pelvic bone

Pelvis] Sacrum / coccyx

Pelvis] Pelvimetry (obstetric)
Pelvis] Pelvis (soft tissues/vascular)
Pelvis] Virtual CT colonoscopy
Neck + chest + abdomen] Full spine
Chest + abdomen] Chest & abdomen
Abdomen + pelvis] Abdomen & pelvis
Abdomen + pelvis] CT urography
Chest + abdomen + pelvis] Whole trunk
Limbs] Shoulder
Limbs] Elbow
Limbs] Wrist

]

[
[
[
[
[
[
[
[
[
[
[
[
[Pelvis] Sacro-iliac joint
[
[
[
[
[
[
[
[
[
[
[
[Limbs] Hand

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

2,13E+03
4,19E+03
5,14E+03
8,20E+03
2,30E+04
1,32E+05
1,44E+04
3,43E+03
3,67E+03
3,57E+01
5,38E+03
2,33E+03
1,29E+03
2,32E+02
5,53E+03
4,28E+02
2,27E+04
2,58E+04
3,68E+04
2,16E+03
5,66E+03
5,91E+03
2,14E+03
5,30E+03
1,50E+03

1,79E+03
7,00E+02
6,69E+02
9,82E+02
7,34E+03
1,93E+04
1,15E+04
1,23E+02
2,29E+02
1,36E+01
3,94E+03
2,13E+02
3,28E+03
2,27E+00
1,07E+03
6,52E+02
5,47E+02
1,02E+03
7,95E+02
3,88E+02
0,00E+00
1,86E+03
4,02E+02
1,10E+03
2,22E+02

3,93E+03
4,89E+03
5,81E+03
9,18E+03
3,04E+04
1,52E+05
2,59E+04
3,55E+03
3,90E+03
4,94E+01
9,35E+03
2,54E+03
4,57E+03
2,34E+02
6,60E+03
1,08E+03
2,32E+04
2,68E+04
3,76E+04
2,54E+03
5,66E+03
7,79E+03
2,57E+03
6,42E+03
1,75E+03
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[Limbs] Thigh 0,00E+00 0,00E+00 0,00E+00 3,54E+03 2,82E+02 3,82E+03
[Limbs] Knee 0,00E+00 0,00E+00 0,00E+00 7,01E+03 2,09E+03 9,10E+03
[Limbs] Lower leg 0,00E+00 0,00E+00 0,00E+00 1,39E+03 5,02E+02 1,89E+03
[Limbs] Calcaneum 0,00E+00 0,00E+00 0,00E+00 6,78E+02 2,00E+02 8,84E+02
[Limbs] Ankle 0,00E+00 0,00E+00 0,00E+00 5,37E+03 8,95E+02 6,34E+03
[Limbs] Foot 0,00E+00 0,00E+00 0,00E+00 3,33E+03 1,16E+03 4,55E+03
[Other] CT angiongraphy 0,00E+00 0,00E+00 0,00E+00 1,20E+04 7,17E+03 1,92E+04
[Other] CT intervention 0,00E+00 0,00E+00 0,00E+00 9,72E+03 1,43E+03 1,11E+04
Total 1,15E+04 0,00E+00 0,00E+00 6,50E+05 1,18E+05 7,80E+05
Table 6: Frequency for dental examinations according to different healthcare providers
Dental Medical Chiropractors Hospital Radiology Total
Practices Practices departments institutes
[Teeth & gums] Total Periapical 2,47E+06 1,80E+03 0,00E+00 3,47E+04 0,00E+00 2,51E+06
[Teeth & gums] Total Bitewing 2,29E+06 3,58E+02 0,00E+00 1,90E+04 0,00E+00 2,31E+06
[Teeth & gums] Occlusal 4,03E+04 8,16E+01 0,00E+00 2,19E+02 2,47E+01 4,06E+04
[Teeth & gums] Panoramic radiography (OPG) 3,50E+05 7,57E+03 0,00E+00 5,46E+04 5,51E+03 4,17E+05
[Teeth & gums] CT (mandible/maxilla) 1,22E+04 2,09E+03 0,00E+00 9,29E+02 6,66E+02 1,59E+04
[Head] Skull 3,20E+04 3,54E+02 0,00E+00 4,90E+03 1,10E+02 3,74E+04
[Head] Teleradiography 8,09E+04 8,94E+02 0,00E+00 1,19E+04 7,13E+02 9,45E+04
[Limbs] Hand 4,94E+03 4,80E+00 0,00E+00 3,55E+03 6,79E+02 9,18E+03
Total 5,28E+06 1,31E+04 0,00E+00 1,30E+05 7,70E+03 5,43E+06
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Table 7: Frequency for mammography examinations according to different healthcare providers

Dental Medical Chiropractors Hospital Radiology = Total
Practices Practices departments institutes
[Breast] Symptomatic (1-2 views / 1 or both breasts) 0,00E+00 2,41E+04 0,00E+00 1,65E+05 9,45E+04 2,84E+05
[Breast] Screening (1-2 views / both breasts) 0,00E+00 5,70E+03 0,00E+00 7,24E+04 2,44E+04 1,02E+05
Total 0,00E+00 2,98E+04 0,00E+00 2,38E+05 1,19E+05 3,87E+05

Table 8: Frequency for bone densitometry examinations according to different healthcare providers

Dental Medical Chiropractors Hospital Radiology  Total
Practices Practices departments institutes
[Abdomen] Lumbar spine 0,00E+00 1,05E+03 0,00E+00 3,39E+04 8,89E+03 4,38E+04
[Pelvis] Hip 0,00E+00 1,04E+03 0,00E+00 3,36E+04 8,88E+03 4,35E+04
[Limbs] Upper or lower limb 0,00E+00 6,33E+02 0,00E+00 2,05E+04 7,63E+03 2,87E+04
[Other] Whole body 0,00E+00 0,00E+00 0,00E+00 1,13E+03 0,00E+00 1,13E+03
Total 0,00E+00 2,72E+03 0,00E+00 8,91E+04 2,54E+04 1,17E+05
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Appendix 8:
Annual collective dose
by healthcare providers
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Table 1: Annual collective dose (in mSv) delivered through radiography examinations by different healthcare providers

Head] Orbits
Head] Temporal bones
Head] Sphenoid bone
Head] Nose

Head] Sinuses

]

]

]

]

]
Head] Zygomas
Head] Temporo-mandibular joint
Head] Cervico-occipital hinge
Head] Maxilla
Head] Mandible
Head] Cephalometry

Head] Sialography

Head] Eyes

Neck] Cervical spine

Neck] Larynx

Neck] Pharynx

Neck] Trachea

Chest / Thorax] Thoracic spine
Chest / Thorax
Chest / Thorax

Shoulder blades / scapulae

[

[

[

[

[

[

[

[

[

[

[

[Head] Dacryocystography
[

[

[

[

[

[

[

[

[ Collar bone(s) / clavicle(s)
[

]
]
]
]

Chest / Thorax] Acromio-clavicular joint

Dental
Practices

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Medical
Practices

2,92E+02
3,64E+02
7,24E+01
1,31E+02
2,63E+03
6,38E+00
3,48E+01
1,49E+01
3,00E+01
2,34E+02
2,97E+00
5,09E+01
0,00E+00
2,55E+01
8,12E+03
1,40E+02
1,27E+02
2,72E+02
1,25E+04
2,60E+03
4,44E+02
8,48E+02

Chiropractors

4,19E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
3,89E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
2,55E+03
0,00E+00
0,00E+00
0,00E+00
1,34E+03
1,30E+01
2,02E+00
2,40E+01

Hospital
departments

4,88E+02
1,24E+02
3,39E+02
2,75E+02
7,49E+02
1,52E+01
2,45E+01
8,20E+01
1,52E+01
6,00E+01
4,92E+00
1,78E+02
4,10E+00
5,12E-01
8,16E+03
1,88E+02
1,75E+02
6,85E+01
2,04E+04
3,05E+03
6,73E+02
2,29E+02

Radiology
institutes

4,18E+01
3,86E+01
1,61E+00
6,80E+00
8,76E+01
5,96E+00
5,77E+00
2,35E+00
6,61E+00
7,08E+00
0,00E+00
6,37E+00
3,32E-01
0,00E+00
1,07E+03
1,58E+01
4,73E+01
2,84E+02
3,22E+03
3,36E+02
5,45E+01
3,98E+01

Total

8,25E+02
5,27E+02
4,13E+02
4,13E+02
3,47E+03
2,75E+01
6,51E+01
1,03E+02
5,17E+01
3,01E+02
7,88E+00
2,36E+02
4,43E+00
2,60E+01
1,99E+04
3,45E+02
3,49E+02
6,25E+02
3,75E+04
6,00E+03
1,17E+03
1,14E+03
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Chest / Thorax
Chest / Thorax
Chest / Thorax
Chest / Thorax
Chest / Thorax
Chest / Thorax

Sterno-clavicular joint
Manubrio-sternal joint
Sternum

Ribs

Lung

_ e e e e

Thoracic inlet
Chest / Thorax] Bronchography
Abdomen] Lumbar spine

Abdomen] Lumbo-sacral joint

Abdomen] Abdomen (plain film, patient supine or erect)

Pelvis] [lium / ischium / pubis

Pelvis] Sacrum

Pelvis] Coccyx
Pelvis] Pelvimetry (obstetric)
Pelvis] Hips (one or both)
Pelvis] Pelvis (soft tissue)
Limbs] Upper arm (humerus)
Limbs] Elbow
Limbs] Forearm (radius & ulna)
Limbs] Wrist (scaphoid)
Limbs] Hand
Limbs] Fingers & thumbs
Limbs] Femur

]

[
[
[
[
[
[
[
[
[
[
[
[
[Pelvis] Sacro-iliac joint
[
[
[
[
[
[
[
[
[
[
[
[

Limbs] Knee joint

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

6,57E+01
3,59E-01

3,25E+01
1,27E+03
3,50E+04
1,78E+02
2,03E+01
2,43E+05
5,18E+02
1,81E+04
5,05E+04
6,12E+03
3,97E+03
9,87E+02
0,00E+00
5,97E+04
9,82E+02
9,73E+01
2,57E+01
1,85E+01
2,66E+01
2,28E+01
1,24E+01
2,98E+02
2,30E+02

7,16E+00
0,00E+00
0,00E+00
4,34E+00
5,87E+00
8,84E-01
0,00E+00
3,62E+04
1,39E+02
7,22E+00
5,62E+03
1,36E+02
2,23E+03
8,40E+01
0,00E+00
5,65E+02
7,48E+02
7,14E-01
7,76E-02
3,31E-02
3,83E-02
5,00E-02
7,62E-03
5,64E-01
4,95E-01

9,74E+01
1,87E+00
6,38E+01
4,58E+02
5,15E+04
1,00E+02
0,00E+00
2,53E+05
2,54E+03
9,70E+04
1,39E+05
8,75E+03
4,55E+03
5,23E+03
2,40E+01
1,31E+05
2,52E+03
1,79E+02
3,91E+01
4,28E+01
2,70E+01
2,08E+01
9,89E+00
1,02E+03
1,87E+02

3,63E+00
0,00E+00
3,79E+00
4,55E+01
1,82E+03
0,00E+00
0,00E+00
4,37E+04
2,24E+02
2,95E+03
1,26E+04
1,06E+03
4,52E+03
1,19E+02
0,00E+00
1,29E+04
1,54E+02
8,70E+00
1,32E+00
9,05E-01
1,26E+00
1,40E+00
5,58E-01
5,83E+01
1,79E+01

1,74E+02
2,22E+00
1,00E+02
1,78E+03
8,84E+04
2,79E+02
2,03E+01
5,76E+05
3,42E+03
1,18E+05
2,08E+05
1,61E+04
1,53E+04
6,42E+03
2,40E+01
2,05E+05
4,41E+03
2,86E+02
6,62E+01
6,22E+01
549E+01
4,50E+01
2,29E+01
1,38E+03
4,36E+02
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Limbs] Knee cap (patella)

]
Limbs] Lower leg (tibia & fibula)
Limbs] Ankle

]

Limbs] Foot

[

[

[

[

[Limbs] Calcaneum (heel)
[Limbs] Toes

[Limbs] Whole leg (Leg length)

[Trunk] Scoliosis (Whole spine)

[Head & trunk] Whole skeleton (Skeletal survey)

Total

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

9,22E+00
6,89E+00
6,37E+01
6,50E+01
7,15E+00
2,34E+01
2,09E+01
8,05E+02
6,43E+03
4,58E+05

4,68E-02
3,95E-03
9,47E-02
1,10E-01
3,35E-02
3,62E-02
0,00E+00
2,27E+01
0,00E+00
4,97E+04

1,23E+01
1,76E+01
6,92E+01
6,60E+01
6,60E+00
1,04E+01
2,81E+02
3,82E+03
3,26E+02
7,37E+05

6,01E-01
1,09E+00
3,25E+00
4,16E+00
2,45E+00
8,33E-01
1,70E+01
1,09E+02
0,00E+00
8,56E+04

2,22E+01
2,56E+01
1,36E+02
1,35E+02
1,62E+01
3,47E+01
3,19E+02
4,75E+03
6,75E+03
1,33E+06
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Table 2: Annual collective dose (in mSv) delivered through fluoroscopy examinations by different healthcare providers

GI tract] Oesophagus

GI tract] Stomach & duodenum

[ ]

[ ]

[GI tract] Small intestine
[GI tract] Enteroclysis

[GI tract] Colon

[GI tract] Defecography

[Biliary tract] Retrograde cholangiography
[Biliary tract] Operative cholangiography
[Biliary tract] Intravenous cholangiography
[Biliary tract] T drain cholangiography
[Biliary tract] Transhepatic cholangiography
[Biliary tract] ERCP

[Biliary tract] Retrograde pancreatography
[Biliary tract] Cholecystography
[Uro-genital] Intravenous urography
[Uro-genital] Retrograde pyelography
[Uro-genital] Nephrostography
[Uro-genital] Retrograde cystography
[Uro-genital] Micturitional cysto-urethrography
[Uro-genital] Urethrography

[Uro-genital] Hysterosalpingography
[Spinal cord] Cervical myelography

Dental
Practices

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Medical
Practices

1,40E+03
4,48E+02
1,42E+02
0,00E+00
5,73E+03
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
2,55E+03
0,00E+00
0,00E+00
6,15E+03
5,88E+02
0,00E+00
4,18E+02
1,03E+03
4,14E+02
0,00E+00
0,00E+00

Chiropractors

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Hospital
departments

1,28E+04
1,01E+05
8,51E+03
3,04E+03
5,15E+04
1,67E+04
3,10E+03
1,59E+03
4,90E+02
2,50E+03
2,61E+03
2,67E+04
0,00E+00
7,81E+00
1,17E+04
1,59E+04
3,01E+03
1,06E+04
3,30E+04
2,13E+03
8,82E+03
1,32E+02

Radiology
institutes

1,68E+03
7,57E+03
8,64E+02
1,90E+03
5,75E+03
7,86E+03
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
7,07E+02
5,91E+00
0,00E+00
1,44E+01
3,77E+02
0,00E+00
3,04E+03
1,86E+00

Total

1,59E+04
1,09E+05
9,52E+03
4,95E+03
6,30E+04
2,45E+04
3,10E+03
1,59E+03
4,90E+02
2,50E+03
2,61E+03
2,93E+04
0,00E+00
7,81E+00
1,85E+04
1,65E+04
3,01E+03
1,11E+04
3,44E+04
2,54E+03
1,19E+04
1,34E+02
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[Spinal cord] Thoracic myelography 0,00E+00 0,00E+00 0,00E+00 1,06E+03 1,20E+01 1,08E+03
[Spinal cord] Lumbar myelography 0,00E+00 3,16E+02 0,00E+00 2,06E+04 1,23E+03 2,21E+04
[Spinal cord] Sacral myelography 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Spinal cord] Whole spine myelography 0,00E+00 0,00E+00 0,00E+00 4,41E+02 1,36E+02 5,77E+02
[Joints] Temporal-mandibular joint arthrography 0,00E+00 5,67E+01 0,00E+00 0,00E+00 3,62E+00 6,03E+01
[Joints] Shoulder arthrography 0,00E+00 1,09E+02 0,00E+00 3,22E+03 1,98E+03 5,31E+03
[Joints] Hip arthrography 0,00E+00 3,62E+01 0,00E+00 1,07E+02 5,99E+01 2,03E+02
[Joints] Elbow arthrography 0,00E+00 0,00E+00 0,00E+00 2,49E+00 4,19E-01 2,91E+00
[Joints] Wrist arthrography 0,00E+00 0,00E+00 0,00E+00 1,51E+00 1,15E+00 2,66E+00
[Joints] Knee arthrography 0,00E+00 3,80E+01 0,00E+00 2,21E+02 1,07E+02 3,67E+02
[Joints] Ankle arthrography 0,00E+00 0,00E+00 0,00E+00 2,62E+00 1,05E+00 3,67E+00
[Other] Colonoscopy 0,00E+00 1,93E+03 0,00E+00 3,78E+03 0,00E+00 5,71E+03
[Other] Chest fluoroscopy 0,00E+00 0,00E+00 0,00E+00 8,57E+03 7,64E+01 8,65E+03
[Other] Abdominal fluoroscopy 0,00E+00 0,00E+00 0,00E+00 5,80E+03 0,00E+00 5,80E+03
[Other] Limbs/Joints fluoroscopy 0,00E+00 0,00E+00 0,00E+00 6,29E+02 1,34E+01 6,42E+02
Total 0,00E+00 2,14E+04 0,00E+00 3,60E+05 3,34E+04 4,15E+05
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Table 3: Annual collective dose (in mSv) delivered through therapeutic interventions by different healthcare providers

[Head & neck] Cerebral dilatation/stenting

[Head & neck] Cerebral embolisation (AVM, a.aneurysm,
a.tumour)

[Head & neck] Cerebral thrombolysis
[Head & neck] Head & neck puncture
[Chest] Coronary dilatation/stenting (PTCA)

[Chest] Cardiac pacemaker fitting (temporary or
permanent)

[Chest] Central venous line fitting (Hickman line)
Chest] Cardiac thermo-ablation

Chest] Valvuloplasty

Chest] Inferior vena cava (IVC) filter fitting
Chest] Oesophagus dilatation/stenting

Chest] Thoracic dilatation/stenting

Chest] Thoracic embolisation

Chest] Thoracic thrombolysis

Chest] Electrophysiology

Abdomen] Bile duct dilatation/stenting
Abdomen] Bile duct drainage
Abdomen] Bile duct stone extraction
Abdomen]
]

[

[

[

[

[

[

[

[Chest] Thoracic region biopsy
[

[

[

[

[ Renal artery dilatation/stenting
[

Abdomen] Renal drainage

Dental
Practices

0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Medical
Practices

0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Chiropractors

0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Hospital
departments

5,11E+03
1,44E+04

4,65E+02
7,61E+01
3,10E+05
7,29E+03

9,83E+01
1,57E+04
4,03E+03
9,50E+02
5,15E+02
1,14E+04
4,58E+02
6,50E+02
2,46E+01
3,64E+03
8,41E+03
4,04E+04
1,43E+03
3,81E+03
1,03E+04

Radiology
institutes

0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Total

5,11E+03
1,44E+04

4,65E+02
7,61E+01
3,10E+05
7,29E+03

9,83E+01
1,57E+04
4,03E+03
9,50E+02
5,15E+02
1,14E+04
4,58E+02
6,50E+02
2,46E+01
3,64E+03
8,41E+03
4,04E+04
1,43E+03
3,81E+03
1,03E+04
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Abdomen
Abdomen
Abdomen
Abdomen
Abdomen
Abdomen

Lithotripsy

Nephrostomy

TIPS (liver)

Abdominal dilatation/stenting

Abdominal embolisation

—_— e e e e

Abdominal thrombolysis
Abdomen] Abdominal region biopsy
Pelvis] Pelvic vessel dilatation
Pelvis] Pelvic vessel embolisation
Pelvis] Pelvic vessel thrombolysis

Limbs] Upper limb dilatation

Limbs] Upper limb thrombolysis
Limbs] Popliteal dilatation (behind knee)

[

[

[

[

[

[

[

[

[

[

[

[Limbs] Upper limb embolisation
[ ]

[ ]

[Limbs] Lower limb dilatation
[Limbs] Lower limb embolisation
[Limbs] Lower limb thrombolysis
[Limbs] Limbs biopsy

[Other] Thoracic puncture
[Other] Abdominal puncture
[Other] Extremities puncture
[Other] Vertebroplasty

Total

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
1,35E+01
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
1,35E+01

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

1,12E+03
1,46E+03
1,08E+04
3,18E+03
2,32E+04
2,27E+02
2,55E+02
1,75E+04
1,67E+04
1,76E+02
1,26E+02
4,81E+01
2,20E+00
1,12E+03
5,79E+03
3,19E+01
3,66E+02
0,00E+00
1,49E+03
3,05E+03
1,31E+02
1,59E+03
5,28E+05

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
9,00E-01
0,00E+00
0,00E+00
0,00E+00
0,00E+00
9,00E-01

1,12E+03
1,48E+03
1,08E+04
3,18E+03
2,32E+04
2,27E+02
2,55E+02
1,75E+04
1,67E+04
1,76E+02
1,26E+02
4,81E+01
2,20E+00
1,12E+03
5,79E+03
3,19E+01
3,66E+02
9,00E-01
1,49E+03
3,05E+03
1,31E+02
1,59E+03
5,28E+05
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Table 4: Annual collective dose (in mSv) delivered through diagnostic interventions by different healthcare providers

Blood vessels] Cerebral angiography
Blood vessels] Petrous phlebography
Blood vessels] Coronary angiography
Blood vessels] Thoracic aortography
Blood vessels] Bronchial arteriography
Blood vessels] Pulmonary arteriography
Blood vessels] Upper venacavography
Blood vessels] Abdominal aortography

Blood vessels] Renal arteriography
Blood vessels] Lower venacavography

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[Blood vessels] Mesenteric arteriography
[ ]

[Blood vessels] Renal phlebography
[Blood vessels] Suprarenal phlebography
[Blood vessels] Pelvic arteriography
[Blood vessels] Ovarian phlebography
[Blood vessels] Spermatic phlebography
[Blood vessels] Upper limb arteriography
[Blood vessels] Upper limb phlebography
[Blood vessels] Lower limb arteriography
[Blood vessels] Lower limb phlebography
[Lymph vessels] Thoracic lymphangiography
[

Lymph vessels] Abdominal lymphangiography

Dental
Practices

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Medical
Practices

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Chiropractors

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

Hospital
departments

1,66E+04
4,82E+01
3,83E+05
7,16E+03
3,52E+03
5,56E+02
5,55E+03
2,73E+04
9,17E+03
3,19E+03
3,82E+03
1,65E+02
0,00E+00
2,34E+04
7,06E+01
1,56E+02
7,64E+03
5,79E+03
5,10E+04
5,06E+03
0,00E+00
0,00E+00

Radiology
institutes

0,00E+00
0,00E+00
4,48E+01
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
1,60E+01
0,00E+00
1,92E+02
0,00E+00
0,00E+00

Total

1,66E+04
4,82E+01
3,83E+05
7,16E+03
3,52E+03
5,56E+02
5,55E+03
2,73E+04
9,17E+03
3,19E+03
3,82E+03
1,65E+02
0,00E+00
2,34E+04
7,06E+01
1,56E+02
7,64E+03
5,81E+03
5,10E+04
5,26E+03
0,00E+00
0,00E+00
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[Lymph vessels] Pelvic lymphangiography
[Lymph vessels] Upper limb lymphangiography
[Lymph vessels] Lower limb lymphangiography
Total

0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
5,53E+05

0,00E+00
0,00E+00
0,00E+00
2,53E+02

0,00E+00
0,00E+00
0,00E+00
5,53E+05
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Table 5: Annual collective dose (in mSv) delivered through CT examinations by different healthcare providers

Dental Medical Chiropractors Hospital Radiology  Total
Practices Practices departments institutes
[Head] Orbits 0,00E+00 0,00E+00 0,00E+00 1,77E+04 1,46E+03 1,92E+04
[Head] Temporal bones 0,00E+00 0,00E+00 0,00E+00 2,19E+04 5,66E+02 2,25E+04
[Head] Temporo-mandibular joint 0,00E+00 0,00E+00 0,00E+00 2,90E+03 3,92E+02 3,30E+03
[Head] Sella turcica 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Head] Face 0,00E+00 0,00E+00 0,00E+00 3,76E+03 1,09E+03 4,85E+03
[Head] Dental 5,74E+03 0,00E+00 0,00E+00 5,51E+02 1,36E+03 7,65E+03
[Head] Cerebrum 0,00E+00 0,00E+00 0,00E+00 1,61E+05 1,68E+04 1,78E+05
[Head] Posterior fossa 0,00E+00 0,00E+00 0,00E+00 587E+03 1,23E+02 5,99E+03
[Head] Brain vascular 0,00E+00 0,00E+00 0,00E+00 4,61E+03 1,08E+03 5,69E+03
[Head] Pituitary gland 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Head] Sinuses 0,00E+00 0,00E+00 0,00E+00 4,10E+03 3,51E+03 7,61E+03
[Head] Internal auditory meatus 0,00E+00 0,00E+00 0,00E+00 7,33E+02 5,29E+00 7,39E+02
[Head] Nasal cavity 0,00E+00 0,00E+00 0,00E+00 2,76E+03 4,49E+02 3,21E+03
[Head] Mouth 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Neck] Cervical spine 0,00E+00 0,00E+00 0,00E+00 4,98E+04 6,14E+03 5,59E+04
[Neck] Neck 0,00E+00 0,00E+00 0,00E+00 4,25E+04 8,03E+03 5,06E+04
[Neck] Larynx 0,00E+00 0,00E+00 0,00E+00 8,46E+02 5,44E+02 1,39E+03
[Neck] Pharynx 0,00E+00 0,00E+00 0,00E+00 1,07E+02 0,00E+00 1,07E+02
[Neck] Neck vascular 0,00E+00 0,00E+00 0,00E+00 1,70E+04 7,74E+02 1,77E+04
[Chest + abdomen] Thoracic spine 0,00E+00 0,00E+00 0,00E+00 3,66E+04 3,57E+03 4,02E+04
[Chest + abdomen] Mediastinum 0,00E+00 0,00E+00 0,00E+00 4,51E+04 9,51E+01 4,52E+04
[Chest + abdomen] Lungs standard 0,00E+00 0,00E+00 0,00E+00 4,56E+05 8,98E+04 5,46E+05
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Chest + abdomen] Lungs High Resolution
Chest + abdomen] Heart

Chest + abdomen] Thoracic aorta

Chest + abdomen] Lungs vascular
Abdomen] Lumbar spine

Abdomen] Full abdomen

Abdomen] Upper abdomen

Abdomen] Liver / pancreas

Abdomen] Kidneys / Supra-renal glands
Abdomen] Enteroclysis

Pelvis] Hip / pelvic bone

Pelvis] Sacrum / coccyx

Pelvis] Pelvimetry (obstetric)
Pelvis] Pelvis (soft tissues/vascular)
Pelvis] Virtual CT colonoscopy
Neck + chest + abdomen] Full spine
Chest + abdomen] Chest & abdomen
Abdomen + pelvis] Abdomen & pelvis
Abdomen + pelvis] CT urography
Chest + abdomen + pelvis] Whole trunk
Limbs] Shoulder
Limbs] Elbow
Limbs] Wrist

]

[
[
[
[
[
[
[
[
[
[
[
[
[Pelvis] Sacro-iliac joint
[
[
[
[
[
[
[
[
[
[
[
[Limbs] Hand

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

1,15E+04
3,90E+04
2,91E+04
4,57E+04
2,12E+05
1,55E+06
1,35E+05
3,41E+04
3,66E+04
3,56E+02
3,87E+04
1,68E+04
9,27E+03
1,67E+03
5,44E+04
3,79E+03
3,79E+05
2,78E+05
4,31E+05
1,38E+04
6,45E+04
1,06E+04
3,86E+03
9,54E+03
2,69E+03

9,68E+03
6,51E+03
3,79E+03
5,48E+03
6,75E+04
2,26E+05
1,09E+05
1,22E+03
2,28E+03
1,36E+02
2,84E+04
1,53E+03
2,36E+04
1,63E+01
1,05E+04
5,77E+03
9,14E+03
1,10E+04
9,30E+03
2,48E+03
0,00E+00
3,35E+03
7,24E+02
1,98E+03
4,00E+02

2,12E+04
4 55E+04
3,29E+04
5,12E+04
2,80E+05
1,77E+06
2,44E+05
3,54E+04
3,88E+04
4,92E+02
6,73E+04
1,83E+04
3,29E+04
1,68E+03
6,50E+04
9,56E+03
3,88E+05
2,89E+05
4,40E+05
1,63E+04
6,45E+04
1,40E+04
4,62E+03
1,16E+04
3,15E+03
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[Limbs] Thigh
[Limbs] Knee
[Limbs] Lower leg
[Limbs] Calcaneum
[Limbs] Ankle

[Li ] Foot

[Other] CT angiongraphy
[Other] CT intervention

Total

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
5,74E+03

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

3,54E+02
7,01E+02
1,39E+02
6,78E+01
5,37E+02
3,33E+02
4,70E+05
3,79E+05
5,13E+06

2,82E+01
2,09E+02
5,02E+01
2,00E+01
8,95E+01
1,16E+02
2,79E+05
5,57E+04
1,01E+06

3,82E+02
9,10E+02
1,89E+02
8,84E+01
6,34E+02
4,55E+02
7,49E+05
4,35E+05
6,15E+06

Table 6: Annual collective dose (in mSv) delivered through dental examinations by different healthcare providers

Dental examinations

[Teeth & gums] Total Periapical

[Teeth & gums] Total Bitewing

[Teeth & gums] Occlusal

[Teeth & gums] Panoramic radiography (OPG)
[Teeth & gums] CT (mandible/maxilla)

[Head] Skull

[Head] Teleradiography

[Limbs] Hand

Total

Dental
Practices

1,24E+04
2,29E+04
1,01E+03
8,39E+03
6,08E+03
1,95E+03
4,94E+03
1,48E+00
5,76E+04

Medical
Practices

9,00E+00
3,58E+00
2,04E+00
1,82E+02
1,04E+03
2,16E+01
5,46E+01
1,44E-03
1,32E+03

Chiropractors Hospital

0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00
0,00E+00

departments
1,73E+02
1,90E+02
5,49E+00
1,31E+03
4,65E+02
2,99E+02
7,28E+02
1,07E+00
3,17E+03

Radiology
institutes

0,00E+00
0,00E+00
6,18E-01
1,32E+02
3,33E+02
6,74E+00
4,35E+01
2,04E-01
5,16E+02

Total

1,25E+04
2,31E+04
1,02E+03
1,00E+04
7,93E+03
2,28E+03
5,76E+03
2,75E+00
6,26E+04
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Table 7: Annual collective dose (in mSv) delivered through mammography examinations by different healthcare providers

Dental Medical Chiropractors Hospital Radiology = Total
Practices Practices departments institutes
[Breast] Symptomatic (1-2 views / 1 or both 0,00E+00 3,86E+03 0,00E+00 2,65E+04 1,51E+04 4,55E+04
breasts)
[Breast] Screening (1-2 views / both breasts) 0,00E+00 9,11E+02 0,00E+00 1,16E+04 3,90E+03 1,64E+04
Total 0,00E+00 4,77E+03 0,00E+00 3,81E+04 1,90E+04 6,19E+04

Table 8: Annual collective dose (in mSv) delivered through bone densitometry examinations by different healthcare providers

Dental Medical Chiropractors Hospital Radiology = Total
Practices Practices departments institutes
[Abdomen] Lumbar spine 0,00E+00 4,19E+00 0,00E+00 1,36E+02 3,56E+01 1,75E+02
[Pelvis] Hip 0,00E+00 3,12E+00 0,00E+00 1,01E+02 2,66E+01 1,31E+02
[Limbs] Upper or lower limb 0,00E+00 6,33E-02 0,00E+00 2,05E+00 7,63E-01 2,87E+00
[Other] Whole body 0,00E+00 0,00E+00 0,00E+00 3,79E+00 0,00E+00 3,79E+00
Total 0,00E+00 7,37E+00 0,00E+00 2,42E+02 6,30E+01 3,13E+02
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Appendix 9:

Number of examinations (N),
Collective dose (S), Frequency of
examinations (N/1000

population), and average effective
dose (E/caput)
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Table 1: Frequency and dosimetry results (radiography examinations)

N S (man'mSv) N/1000 E (mSv)/caput
[Head] Orbits 2,75E+04 8,25E+02 3,57E+00 1,07E-04
[Head] Temporal bones 8,78E+03 5,27E+02 1,14E+00 6,84E-05
[Head] Sphenoid bone 1,38E+04 4,13E+02 1,79E+00 5,36E-05
[Head] Nose 1,03E+04 4,13E+02 1,34E+00 5,36E-05
[Head] Sinuses 7,53E+04 3,47E+03 9,78E+00 4,50E-04
[Head] Zygomas 6,88E+02 2,75E+01 8,93E-02 3,57E-06
[Head] Temporo-mandibular joint 1,63E+03 6,51E+01 2,12E-01 8,45E-06
[Head] Cervico-occipital hinge 2,46E+03 1,03E+02 3,19E-01 1,34E-05
[Head] Maxilla 1,29E+03 5,17E+01 1,67E-01 6,72E-06
[Head] Mandible 7,53E+03 3,01E+02 9,78E-01 3,91E-05
[Head] Cephalometry 1,97E+02 7,88E+00 2,56E-02 1,02E-06
[Head] Dacryocystography 2,94E+03 2,36E+02 3,82E-01 3,06E-05
[Head] Sialography 1,11E+02 4,43E+00 1,44E-02 5,75E-07
[Head] Eyes 6,50E+02 2,60E+01 8,44E-02 3,37E-06
[Neck] Cervical spine 1,95E+05 1,99E+04 2,53E+01 2,58E-03
[Neck] Larynx 6,89E+03 3,45E+02 8,95E-01 4,47E-05
[Neck] Pharynx 6,99E+03 3,49E+02 9,08E-01 4,54E-05
[Neck] Trachea 6,25E+03 6,25E+02 8,11E-01 8,11E-05
[Chest / Thorax] Thoracic spine 8,62E+04 3,75E+04 1,12E+01 4,87E-03
[Chest / Thorax] Shoulder blades / scapulae 2,07E+05 6,00E+03 2,69E+01 7,79E-04
[Chest / Thorax] Collar bone(s) / clavicle(s) 4,05E+04 1,17E+03 5,26E+00 1,52E-04
[Chest / Thorax] Acromio-clavicular joint 3,94E+04 1,14E+03 5,12E+00 1,48E-04
[Chest / Thorax] Sterno-clavicular joint 6,00E+03 1,74E+02 7,79E-01 2,26E-05
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Chest / Thorax] Manubrio-sternal joint
Chest / Thorax] Sternum

Chest / Thorax] Ribs

Chest / Thorax] Lung

Chest / Thorax] Thoracic inlet

Chest / Thorax] Bronchography
Abdomen] Lumbar spine

Abdomen] Lumbo-sacral joint
Abdomen] Abdomen (plain film, patient supine or erect)
Pelvis] [lium / ischium / pubis

Pelvis] Sacrum

Pelvis] Sacro-iliac joint

Pelvis] Pelvimetry (obstetric)
Pelvis] Hips (one or both)
Pelvis] Pelvis (soft tissue)
Limbs] Upper arm (humerus)
Limbs] Elbow
Limbs] Forearm (radius & ulna)
Limbs] Wrist (scaphoid)
Limbs] Hand
Limbs] Fingers & thumbs
Limbs] Femur
Limbs] Knee joint

]

[
[
[
[
[
[
[
[
[
[
[
[
[Pelvis] Coccyx
[
[
[
[
[
[
[
[
[
[
[
[

Limbs] Knee cap (patella)

7,67E+01
3,45E+03
3,55E+04
1,75E+06
7,34E+03
5,34E+02
3,40E+05
4,16E+03
1,51E+05
2,56E+05
1,49E+04
1,41E+04
595E+03
4,45E+01
1,81E+05
8,16E+03
4,68E+04
1,10E+05
5,66E+04
2,74E+05
2,25E+05
2,29E+05
3,45E+04
5,45E+05
5,55E+04

2,22E+00
1,00E+02
1,78E+03
8,84E+04
2,79E+02
2,03E+01
5,76E+05
3,42E+03
1,18E+05
2,08E+05
1,61E+04
1,53E+04
6,42E+03
2,40E+01
2,05E+05
4,41E+03
2,86E+02
6,62E+01
6,22E+01
549E+01
4,50E+01
2,29E+01
1,38E+03
4,36E+02
2,22E+01

9,96E-03
4,48E-01
4,61E+00
2,27E+02
9,53E-01
6,93E-02
4,41E+01
5,40E-01
1,96E+01
3,32E+01
1,93E+00
1,83E+00
7,73E-01
5,78E-03
2,35E+01
1,06E+00
6,08E+00
1,43E+01
7,35E+00
3,56E+01
2,92E+01
2,97E+01
4,48E+00
7,08E+01
7,21E+00

2,89E-07
1,30E-05
2,31E-04
1,15E-02
3,62E-05
2,63E-06
7,48E-02
4,44E-04
1,53E-02
2,70E-02
2,09E-03
1,98E-03
8,34E-04
3,12E-06
2,66E-02
5,72E-04
3,71E-05
8,59E-06
8,08E-06
7,13E-06
5,84E-06
2,97E-06
1,79E-04
5,66E-05
2,88E-06
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[Limbs] Lower leg (tibia & fibula)
[Limbs]
[Limbs]
[Limbs] Calcaneum (heel)
[Limbs]

[Limbs] Whole leg (Leg length)
[Trunk] Scoliosis (Whole spine)
[

Head & trunk] Whole skeleton (Skeletal survey)

Total

6,41E+04
3,41E+05
3,38E+05
4,06E+04
8,68E+04
1,59E+04
1,40E+04
1,96E+03
6,00E+06

2,56E+01
1,36E+02
1,35E+02
1,62E+01
3,47E+01
3,19E+02
4,75E+03
6,75E+03
1,33E+06

8,32E+00
4,43E+01
4,39E+01
5,27E+00
1,13E+01
2,06E+00
1,82E+00
2,54E-01
7,79E+02

3,33E-06
1,77E-05
1,76E-05
2,11E-06
4,51E-06
4,14E-05
6,17E-04
8,77E-04
1,73E-01
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Table 2: Frequency and dosimetry results (fluoroscopy examinations)

N S (man'mSv) N/1000 E (mSv)/caput
[GI tract] Oesophagus 1,45E+04 1,59E+04 1,88E+00 2,07E-03
[GI tract] Stomach & duodenum 9,07E+03 1,09E+05 1,18E+00 1,41E-02
[GI tract] Small intestine 2,50E+03 9,52E+03 3,25E-01 1,24E-03
[GI tract] Enteroclysis 7,07E+02 4,95E+03 9,18E-02 6,42E-04
[GI tract] Colon 5,25E+03 6,30E+04 6,82E-01 8,18E-03
[GI tract] Defecography 2,04E+03 2,45E+04 2,65E-01 3,18E-03
[Biliary tract] Retrograde cholangiography 1,72E+03 3,10E+03 2,23E-01 4,02E-04
[Biliary tract] Operative cholangiography 8,82E+02 1,59E+03 1,15E-01 2,06E-04
[Biliary tract] Intravenous cholangiography 2,72E+02 4,90E+02 3,53E-02 6,36E-05
[Biliary tract] T drain cholangiography 9,60E+02 2,50E+03 1,25E-01 3,24E-04
[Biliary tract] Transhepatic cholangiography 3,23E+02 2,61E+03 4,19E-02 3,39E-04
[Biliary tract] ERCP 5,33E+03 2,93E+04 6,92E-01 3,80E-03
[Biliary tract] Retrograde pancreatography 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Biliary tract] Cholecystography 2,52E+00 7,81E+00 3,27E-04 1,01E-06
[Uro-genital] Intravenous urography 8,81E+03 1,85E+04 1,14E+00 2,40E-03
[Uro-genital] Retrograde pyelography 7,17E+03 1,65E+04 9,31E-01 2,14E-03
[Uro-genital] Nephrostography 1,88E+03 3,01E+03 2,44E-01 3,90E-04
[Uro-genital] Retrograde cystography 6,15E+03 1,11E+04 7,99E-01 1,44E-03
[Uro-genital] Micturitional cysto-urethrography 9,83E+03 3,44E+04 1,28E+00 4,47E-03
[Uro-genital] Urethrography 2,31E+03 2,54E+03 3,00E-01 3,30E-04
[Uro-genital] Hysterosalpingography 4,74E+03 1,19E+04 6,15E-01 1,54E-03
[Spinal cord] Cervical myelography 2,24E+02 1,34E+02 2,91E-02 1,74E-05
[Spinal cord] Thoracic myelography 2,77E+02 1,08E+03 3,60E-02 1,40E-04
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Spinal cord] Lumbar myelography

Spinal cord] Sacral myelography

Spinal cord] Whole spine myelography

Joints] Temporal-mandibular joint arthrography
Joints] Shoulder arthrography

Joints] Hip arthrography

Joints] Elbow arthrography

[

[

[

[

[

[

[

[Joints] Wrist arthrography
[Joints] Knee arthrography
[Joints] Ankle arthrography
[Other] Colonoscopy

[Other] Chest fluoroscopy
[Other] Abdominal fluoroscopy
[Other] Limbs/Joints fluoroscopy
Total

3,41E+03
0,00E+00
5,25E+01
7,75E+01
4,08E+04
6,36E+03
4,84E+02
2,66E+03
4,21E+03
1,22E+03
1,18E+03
2,71E+03
1,44E+03
3,09E+03
1,53E+05

2,21E+04
0,00E+00
5,77E+02
6,03E+01
5,31E+03
2,03E+02
2,91E+00
2,66E+00
3,67E+02
3,67E+00
5,71E+03
8,65E+03
5,80E+03
6,42E+02
4,15E+05

4,43E-01
0,00E+00
6,82E-03
1,01E-02
5,30E+00
8,26E-01
6,28E-02
3,45E-01
5,47E-01
1,58E-01
1,53E-01
3,52E-01
1,87E-01
4,01E-01
1,99E+01

2,88E-03
0,00E+00
7,49E-05
7,83E-06
6,89E-04
2,64E-05
3,77E-07
3,46E-07
4,76E-05
4,76E-07
7,41E-04
1,12E-03
7,53E-04
8,34E-05
5,39E-02
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Table 3: Frequency and dosimetry results (therapeutic interventions)

N S (man'mSv) N/1000 E (mSv)/caput
[Head & neck] Cerebral dilatation/stenting 3,10E+02 5,11E+03 4,02E-02 6,63E-04
[Head & neck] Cerebral embolisation (AVM, a.aneurysm, a.tumour) 4,38E+02 1,44E+04 5,68E-02 1,87E-03
[Head & neck] Cerebral thrombolysis 2,75E+02 4,65E+02 3,57E-02 6,04E-05
[Head & neck] Head & neck puncture 4,48E+02 7,61E+01 5,81E-02 9,88E-06
[Chest] Coronary dilatation/stenting (PTCA) 1,82E+04 3,10E+05 2,37E+00 4,03E-02
[Chest] Cardiac pacemaker fitting (temporary or permanent) 2,60E+03 7,29E+03 3,38E-01 9,46E-04
[Chest] Central venous line fitting (Hickman line) 3,93E+02 9,83E+01 5,11E-02 1,28E-05
[Chest] Cardiac thermo-ablation 7,72E+02 1,57E+04 1,00E-01 2,04E-03
[Chest] Valvuloplasty 1,37E+02 4,03E+03 1,78E-02 5,23E-04
[Chest] Inferior vena cava (IVC) filter fitting 2,64E+02 9,50E+02 3,43E-02 1,23E-04
[Chest] Oesophagus dilatation/stenting 3,43E+02 5,15E+02 4,46E-02 6,69E-05
[Chest] Thoracic dilatation/stenting 3,89E+02 1,14E+04 5,05E-02 1,49E-03
[Chest] Thoracic embolisation 1,56E+01 4,58E+02 2,02E-03 5,95E-05
[Chest] Thoracic thrombolysis 2,21E+01 6,50E+02 2,87E-03 8,44E-05
[Chest] Thoracic region biopsy 6,16E+01 2,46E+01 8,00E-03 3,20E-06
[Chest] Electrophysiology 1,10E+03 3,64E+03 1,43E-01 4,73E-04
[Abdomen] Bile duct dilatation/stenting 6,01E+02 8,41E+03 7,80E-02 1,09E-03
[Abdomen] Bile duct drainage 1,06E+03 4,04E+04 1,37E-01 5,25E-03
[Abdomen] Bile duct stone extraction 2,05E+02 1,43E+03 2,66E-02 1,86E-04
[Abdomen] Renal artery dilatation/stenting 3,17E+02 3,81E+03 4,12E-02 4,94E-04
[Abdomen] Renal drainage 5,48E+02 1,03E+04 7,11E-02 1,34E-03
[Abdomen] Lithotripsy 2,95E+02 1,12E+03 3,83E-02 1,45E-04
[Abdomen] Nephrostomy 1,09E+02 1,48E+03 1,42E-02 1,92E-04
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Abdomen] TIPS (liver)

]
Abdomen] Abdominal dilatation/stenting
Abdomen] Abdominal embolisation

] Abdominal thrombolysis
Abdomen] Abdominal region biopsy
Pelvis] Pelvic vessel dilatation
Pelvis] Pelvic vessel embolisation
Pelvis] Pelvic vessel thrombolysis
Limbs] Upper limb dilatation

Limbs] Upper limb embolisation
Limbs] Popliteal dilatation (behind knee)

[

[

[

[

[

[

[

[

[

[ ]

[Limbs] Upper limb thrombolysis
[ ]

[Limbs] Lower limb dilatation
[Limbs] Lower limb embolisation
[Limbs] Lower limb thrombolysis
[Li ] Limbs biopsy
[Other] Thoracic puncture
[Other] Abdominal puncture
[Other] Extremities puncture
[Other] Vertebroplasty

Total

1,68E+02
2,12E+03
6,31E+02
1,37E+01
1,70E+02
1,21E+03
4,49E+02
1,55E+01
6,98E+02
1,20E+02
1,69E+01
4,80E+02
6,44E+03
3,55E+01
4,07E+02
1,00E+00
6,54E+02
1,20E+03
8,94E+02
1,26E+02
4,60E+04

1,08E+04
3,18E+03
2,32E+04
2,27E+02
2,55E+02
1,75E+04
1,67E+04
1,76E+02
1,26E+02
4,81E+01
2,20E+00
1,12E+03
5,79E+03
3,19E+01
3,66E+02
9,00E-01
1,49E+03
3,05E+03
1,31E+02
1,59E+03
5,28E+05

2,18E-02
2,75E-01
8,20E-02
1,78E-03
2,20E-02
1,57E-01
5,83E-02
2,01E-03
9,07E-02
1,56E-02
2,20E-03
6,23E-02
8,36E-01
4,61E-03
5,28E-02
1,30E-04
8,49E-02
1,56E-01
1,16E-01
1,64E-02
5,97E+00

1,41E-03
4,13E-04
3,01E-03
2,94E-05
3,31E-05
2,27E-03
2,17E-03
2,28E-05
1,63E-05
6,25E-06
2,86E-07
1,45E-04
7,52E-04
4,15E-06
4,75E-05
1,17E-07
1,94E-04
3,96E-04
1,71E-05
2,07E-04
6,85E-02
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Table 4: Frequency and dosimetry results (diagnostic interventions)

N S (man'mSv) N/1000 E (mSv)/caput
[Blood vessels] Cerebral angiography 3,32E+03 1,66E+04 4,31E-01 2,16E-03
[Blood vessels] Petrous phlebography 3,76E+01 4,82E+01 4,89E-03 6,25E-06
[Blood vessels] Coronary angiography 3,42E+04 3,83E+05 4,44E+00 4,97E-02
[Blood vessels] Thoracic aortography 1,43E+03 7,16E+03 1,86E-01 9,30E-04
[Blood vessels] Bronchial arteriography 7,03E+02 3,52E+03 9,13E-02 4,57E-04
[Blood vessels] Pulmonary arteriography 1,11E+02 5,56E+02 1,44E-02 7,22E-05
[Blood vessels] Upper venacavography 1,11E+03 5,55E+03 1,44E-01 7,20E-04
[Blood vessels] Abdominal aortography 2,28E+03 2,73E+04 2,96E-01 3,55E-03
[Blood vessels] Renal arteriography 1,53E+03 9,17E+03 1,98E-01 1,19E-03
[Blood vessels] Mesenteric arteriography 3,19E+02 3,19E+03 4,14E-02 4,14E-04
[Blood vessels] Lower venacavography 3,19E+02 3,82E+03 4,14E-02 4,96E-04
[Blood vessels] Renal phlebography 2,75E+01 1,65E+02 3,57E-03 2,14E-05
[Blood vessels] Suprarenal phlebography 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Blood vessels] Pelvic arteriography 1,44E+03 2,34E+04 1,86E-01 3,04E-03
[Blood vessels] Ovarian phlebography 2,32E+01 7,06E+01 3,02E-03 9,17E-06
[Blood vessels] Spermatic phlebography 2,50E+01 1,56E+02 3,25E-03 2,03E-05
[Blood vessels] Upper limb arteriography 9,56E+02 7,64E+03 1,24E-01 9,92E-04
[Blood vessels] Upper limb phlebography 7,26E+02 5,81E+03 9,43E-02 7,54E-04
[Blood vessels] Lower limb arteriography 6,38E+03 5,10E+04 8,28E-01 6,62E-03
[Blood vessels] Lower limb phlebography 6,57E+02 5,26E+03 8,53E-02 6,82E-04
[Lymph vessels] Thoracic lymphangiography 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Lymph vessels] Abdominal lymphangiography 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Lymph vessels] Pelvic lymphangiography 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Lymph vessels] Upper limb lymphangiography 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Lymph vessels] Lower limb lymphangiography 0,00E+00 0,00E+00 0,00E+00 0,00E+00
Total 5,56E+04 5,53E+05 7,21E+00 7,18E-02
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Table 5: Frequency and dosimetry results (CT examinations)

N S (man'mSv) N/1000 E (mSv)/caput
[Head] Orbits 1,55E+04 1,92E+04 2,01E+00 2,49E-03
[Head] Temporal bones 2,81E+04 2,25E+04 3,65E+00 2,92E-03
[Head] Temporo-mandibular joint 4,12E+03 3,30E+03 5,35E-01 4,28E-04
[Head] Sella turcica 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Head] Face 9,69E+03 4,85E+03 1,26E+00 6,29E-04
[Head] Dental 1,53E+04 7,65E+03 1,99E+00 9,93E-04
[Head] Cerebrum 8,29E+04 1,78E+05 1,08E+01 2,31E-02
[Head] Posterior fossa 2,80E+03 5,99E+03 3,63E-01 7,77E-04
[Head] Brain vascular 2,66E+03 5,69E+03 3,45E-01 7,39E-04
[Head] Pituitary gland 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Head] Sinuses 1,52E+04 7,61E+03 1,98E+00 9,88E-04
[Head] Internal auditory meatus 1,48E+03 7,39E+02 1,92E-01 9,59E-05
[Head] Nasal cavity 6,41E+03 3,21E+03 8,32E-01 4,16E-04
[Head] Mouth 0,00E+00 0,00E+00 0,00E+00 0,00E+00
[Neck] Cervical spine 1,94E+04 5,59E+04 2,51E+00 7,26E-03
[Neck] Neck 1,82E+04 5,06E+04 2,36E+00 6,56E-03
[Neck] Larynx 5,00E+02 1,39E+03 6,49E-02 1,80E-04
[Neck] Pharynx 3,84E+01 1,07E+02 4,99E-03 1,39E-05
[Neck] Neck vascular 5,73E+03 1,77E+04 7,44E-01 2,30E-03
[Chest + abdomen] Thoracic spine 7,44E+03 4,02E+04 9,66E-01 5,22E-03
[Chest + abdomen] Mediastinum 8,37E+03 4,52E+04 1,09E+00 5,87E-03
[Chest + abdomen] Lungs standard 1,01E+05 5,46E+05 1,31E+01 7,08E-02
[Chest + abdomen] Lungs High Resolution 3,93E+03 2,12E+04 5,10E-01 2,75E-03
[Chest + abdomen] Heart 4,89E+03 4,55E+04 6,35E-01 5,90E-03
[Chest + abdomen] Thoracic aorta 5,81E+03 3,29E+04 7,55E-01 4,27E-03
[Chest + abdomen] Lungs vascular 9,18E+03 5,12E+04 1,19E+00 6,65E-03
[Abdomen] Lumbar spine 3,04E+04 2,80E+05 3,95E+00 3,63E-02
[Abdomen] Full abdomen 1,52E+05 1,77E+06 1,97E+01 2,30E-01
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]
Abdomen] Liver / pancreas
]

Abdomen] Kidneys / Supra-renal glands

Abdomen] Enteroclysis
Pelvis] Hip / pelvic bone
Pelvis] Sacrum / coccyx

Pelvis] Sacro-iliac joint

Pelvis] Pelvimetry (obstetric)

Pelvis] Pelvis (soft tissues/vascular)
Pelvis] Virtual CT colonoscopy

Neck + chest + abdomen] Full spine
Chest + abdomen] Chest & abdomen
Abdomen + pelvis] Abdomen & pelvis

Chest + abdomen + pelvis] Whole trunk

Limbs] Shoulder
Limbs] Elbow
Limbs]
Limbs]
Limbs]
Limbs] Knee
Limbs] Lower leg
Limbs] Calcaneum
Limbs]
Limbs] Foot

Other] CT angiongraphy
Other] CT intervention
Total

Upper abdomen

[
[
[
[
[
[
[
[
[
[
[
[
[
[Abdomen + pelvis] CT urography
[
[
[
[
[
[
[
[
[
[
[
[
[

2,59E+04
3,55E+03
3,90E+03
4,94E+01
9,35E+03
2,54E+03
4,57E+03
2,34E+02
6,60E+03
1,08E+03
2,32E+04
2,68E+04
3,76E+04
2,54E+03
5,66E+03
7,79E+03
2,57E+03
6,42E+03
1,75E+03
3,82E+03
9,10E+03
1,89E+03
8,84E+02
6,34E+03
4,55E+03
1,92E+04
1,11E+04
7,80E+05

2,44E+05
3,54E+04
3,88E+04
4,92E+02
6,73E+04
1,83E+04
3,29E+04
1,68E+03
6,50E+04
9,56E+03
3,88E+05
2,89E+05
4,40E+05
1,63E+04
6,45E+04
1,40E+04
4,62E+03
1,16E+04
3,15E+03
3,82E+02
9,10E+02
1,89E+02
8,84E+01
6,34E+02
4,55E+02
7,49E+05
4,35E+05
6,15E+06

3,36E+00
4,61E-01
5,06E-01
6,41E-03
1,21E+00
3,30E-01
5,93E-01
3,04E-02
8,57E-01
1,40E-01
3,02E+00
3,48E+00
4,88E+00
3,30E-01
7,35E-01
1,01E+00
3,33E-01
8,33E-01
2,27E-01
4,97E-01
1,18E+00
2,46E-01
1,15E-01
8,23E-01
591E-01
2,49E+00
1,45E+00
1,01E+02

3,17E-02
4,59E-03
5,04E-03
6,38E-05
8,74E-03
2,37E-03
4,27E-03
2,19E-04
8,44E-03
1,24E-03
5,04E-02
3,76E-02
5,72E-02
2,11E-03
8,38E-03
1,82E-03
5,99E-04
1,50E-03
4,09E-04
4,97E-05
1,18E-04
2,46E-05
1,15E-05
8,23E-05
5,91E-05
9,73E-02
5,65E-02
7,99E-01
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Table 6: Frequency and dosimetry results (dental examinations)

N S (man'mSv) N/1000 E (mSv)/caput
[Teeth & gums] Total Periapical 2,51E+06 1,25E+04 3,26E+02 1,63E-03
[Teeth & gums] Total Bitewing 2,31E+06 2,31E+04 2,99E+02 2,99E-03
[Teeth & gums] Occlusal 4,06E+04 1,02E+03 5,28E+00 1,32E-04
[Teeth & gums] Panoramic radiography (OPG) 4,17E+05 1,00E+04 5,42E+01 1,30E-03
[Teeth & gums] CT (mandible/maxilla) 1,59E+04 7,93E+03 2,06E+00 1,03E-03
[Head] Skull 3,74E+04 2,28E+03 4,86E+00 2,96E-04
[Head] Teleradiography 9,45E+04 5,76E+03 1,23E+01 7,48E-04
[Limbs] Hand 9,18E+03 2,75E+00 1,19E+00 3,57E-07
Total 5,43E+06 6,26E+04 7,05E+02 8,13E-03
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Table 7: Frequency and dosimetry results (mammography examinations)

N S (man'mSv) N/1000 E (mSv)/caput
[Breast] Symptomatic (1-2 views / 1 or both breasts) 2,84E+05 4,55E+04 3,69E+01 5,90E-03
[Breast] Screening (1-2 views / both breasts) 1,02E+05 1,64E+04 1,33E+01 2,13E-03
Total 3,87E+05 6,19E+04 5,02E+01 8,03E-03

Table 8: Frequency and dosimetry results (bone densitometry examinations)

N S (man'mSv) N/1000 E (mSv)/caput
[Abdomen] Lumbar spine 4,38E+04 1,75E+02 5,69E+00 2,28E-05
[Pelvis] Hip 4,35E+04 1,31E+02 5,65E+00 1,70E-05
[Limbs] Upper or lower limb 2,87E+04 2,87E+00 3,73E+00 3,73E-07
[Other] Whole body 1,13E+03 3,79E+00 1,47E-01 4,92E-07
Total 1,17E+05 3,13E+02 1,52E+01 4,06E-05
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