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Naturliche Strahlenexposition (iIn mSv)

Annual average
Source or mode dose (worldwide) — Typical range of individual doses
Natural sources of exposure
Inhalation (radon gas) 1.26 0.2-10  Thedose is much higherin
some dwellings
External terrestrial 0.48 0.3-1  Thedoseis higherin some
locations
Ingestion 0.29 0.2-1
\ : s, : The dose increases with
Cosmic radiation 0.39 0.3-1 Altitude
Total natural 2.4 1-13 ~ Sizeablepopulation
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groups receive 10-20
millisieverts (mSv)



Artifizielle Strahlenexposition (in mSv)

Medical diagnosis (not therapy) 0.6 O-several tens

= The averages for different levels of health care range from 0.03 to 2.0 mSv, averages for some countries are higher
than that due to natural sources; individual doses depend on specific examinations.

Atmospheric nuclear testing 0.005
= Some higher doses around test sites still occur. The average has fallen from a peak of 0.11 mSv in 1963.

Occupational exposure 0.005 ~0-20

= The average dose to all workers is 0.7 mSv. Most of the average dose and most high exposures are due to natural
radiation (specifically radon in mines).

Chernobyl accident 0.002b

= In 1986, the average dose to more than 300,000 recovery workers was nearly 150 mSv; and more than 350,000 other
individuals received doses greater than 10 mSv. The average in the northern hemisphere has decreased from a
maximum of 0.04 mSv in 1986. Thyroid doses were much higher.

Nuclear fuel cycle (public exposure) 0.0002b

= Doses are up to 0.02 mSy for critical groups at 1 km from some nuclear reactor sites.

Total artificial 0.6

= From essentially zero to several tens Individual doses depend primarily on medical treatment, occupational
exposure and proximity to test or accident sites.
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Strahlenexposition - Entwicklungsstufe der Lander

Average annual frequency of diagnostic medical and dental X-ray examinations,
by health-care level, 1997-2007
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Strahlenexposition Entwicklungsstufe der Lander

Trend in radiation exposure from diagnostic radiology

Year of Committee report in which ~ Number of examinations ~ Collective effective dose ~ Annual per caput dose
survey data were analysed (millions) (man Sv) (mSv)
1988 1 380 1 800 000 0.35
1993 1 600 1 600 000 0.3
2000 1910 2 300 000 04
2008 3 100 4 000 000 0.6
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Strahlenexposition - Entwicklungsstufe der Lander

Annual average per caput effective dose of ionizing radiation due to diagnostic
medical and dental X-ray examinations, by health-care level, 1997-2007
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Strahlenexposition — Einsatzgebiete und Lander

Source of exposure

Diagnostic medical Dental X-ray Nuclear medicine
Health-care Population examinations examinarions examinations Total

level (millions) (man Sv) (man Sv) (man Sv) (man Sv)
I 1 540 2900 000 9 900 186 000 3 100 000
II 3 153 1 000 000 1300 16 000 1 000 000
I1T 1 009 33 000 51 82 33 000
IV 744 24000 38 . 24 000
World 6 446 4000 000 11 000 202 000 4200 000
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Rahmenbedingungen

= Euratom Directive 97/43

= Radiation Protection N° 154

= Dose DataMed

= Annex: RADIATION PROTECTION N° 154
http://ec.europa.eu/energy/nuclear/radiation protection/publications en.htm

= Gewicht, Alter, Geschlecht

= DFP, Anzahl der Aufnahmen und Bilder
= CTDIl und DLP

= Angaben zu Phantom

m Niasrnnncticrkha Ra
Uiayliostosulic e

= Qualitatskontrolle
= Erfassung nach verschiedenen Kriterien
= |nstitution, Region, Verfahren, Beteiligte...



,Konventionelle® Aufzeichnung

= Rontgenbuch”
= Manuelle Aufzeichnung, Aufwand, Fehleranfallig

= DICOM Header

= Modality Performed Procedure Step (MPPS)



Konventionelle Aufzeichnung

= DICOM Header

= Nicht vollstandig
= Keine eindeutige Ubersicht (z.B. verschiedene Rekonstruktionen im CT)
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Konventionelle Aufzeichnung

= Modality Performed Procedure Step (MPPS)
= Bisher die beste Losung
= Allerdings Ubertragung als Nachricht, nicht als Datei (z.B. DICOM Obijekt)
= D.h. Modalitat und RIS missen MPPS unterstitzen

© MPPS - Info vom Gerit / nur Anzeige <Schreibschutz >

© MPPS - Info vom Gerit / nur Anzeige <Schreibschutz>

|' [bersicht ] Sernentiberzicht eny. Dosis-nfa Dicaom-Crurmp
W

. 5t: — ¥Wichtige Untersuchungsparameter
A&n
An | Stabus: COMPLETED Skart-0 atum; 29.06.2003 Ende-D atunm; 29.06. 2009
Anz. Serien: 3 Start-Zeit: 14:57 Uhr Ende-Zeit; 15:00 Uhr
‘ I Bezchreibung Werte -
J‘ Performed Station AE Title BRE4_E0S
| Accezzion Mumber 1130266033
| Doziz-FK.ommentar [1] Serez #2 Kardio-CT STSH Average CTDIvol=16.1 DLP=200.7
| Doziz-F.ommentar [2] Total DLP=200.7
| Total Mumber OF Expozures 2
geplante Untersuchung [1] 2220 CT Herz-, Lungen-CT

durchgefiihrte Untersuchung [1] 2220 CT Herz-, Lungen-CT




Die Zukunft

* |HE Radiation Exposure Management
= Festlegung der zu dokumentierenden Informationen
= Umsetzung mittels DICOM Structured Reporting

= Abgestimmt mit IEC

= Supp 94 - Radiation Dose Report (2004)

= Supp 127 - CT Radiation Dose Reporting (Dose SR) (2007)



Radiation Exposure Management

= REM Akteure

= Modalitat mit Export von DOSE SR Objekten
= Dose Acquisition Modality
= Bsp. CT: kV, mA, Rotationszeit, Kollimation, Pitch, CTDIvol, DLP...

= DICOM Archiv
= Dose Image Manager / Archive

Reg?ster
= Applikation fur Analysen
= Dose Information Consumer A5 St Do o
Dose Info
Reporter -+

= Abgestimmt mit IEC (Guidance 62B) o e
Und ACR GL“dellneS L [RAD-651 Retrizve Dosz Inform aton

Image Image  [RAD.6L] Query Dose Information
Archive Manager «— [RAD-55] Retrieve Dose Information

2
B oo
:
:

T [RAD-62] Store Dose Information
T [RAD.10] Storage Comm itment

Acquisiion
Modality

— [RAD-52] Store Dose Information




Radiation Exposure Management

= Ermaglicht die “dose data pipeline”

= Export von Modalitat, Archivierung im PACS, Retrieve/Analyse an
speziellen Workstations, Ubergabe an Register

=CT Dose

= DLP, CTDIvol, kVP, mA, sec

= Effective Dose [ Optional ]
(Reference estimation method)

= Projection X-Ray Dose
= DAP, Dose@RP, kVP, mA, sec
= Fluoro Dose, Fluoro Time

= Mammography Dose
= AGD, Entrance Exposure @ RP, kVP, mA, sec
= Compression, Half Value Layer



Radiation Exposure Management

= Empfehlung
= Hersteller nach Verflgbarkeit fragen

= Bei aktuellen und zukinftigen BeschaffungsmalRnahmen als Bestandteil
(gof. kostenneutrale Nachlieferung nach Verfiigbarkeit) einfordern

= mehr: www.ihe.-net



