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Thousands of New Cancers Predicted Due to Increased Use of CT

(4

What is becoming

clear. . . is that the large
doses of radiation from

such scans will translate,

statistically, into additional
cancers.

22
Doses Higher and More Variability
Women Face Greater Risk

Thousands of Future Cancers?
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CT-Fluoroscopy - staff dosimetry ﬂ(“.
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Typical situation in CT fluoroscopy (Siemens)
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CT-Fluoroscopy - staff dosimetry 'ﬂ(".
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CTF biopsy showing biopsy needle and lesion (Katada, Fujita Health University, JP)
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CT-Fluoroscopy - staff dosimetry
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Dose for typical Number of
. Dose Rate
Location (UGy/s) 120s procedure | procedures for
e (mGy) 3/10 Dose Limit
Skin (hands, in x-ray beam) 3-4 mGy/s n/a n/a
Skin (hands, with needle holder) 17 uGy/s 2 mGy 79
Body Trunk (above lead apron) 9 uGy/s 1 mGy 6
Eyes 1.5 uGy/s 0.4 mGy 375 *

Scattered dose rates to equipment operator from CT
(Exposure parameters: 120 kV, 50 mA)

* New recommendation limit 20 mSyv : 50 procedures
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CT-Measurements and Simulations
=> EURADOS ﬂ(I:!.
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Measurements and
Simulations
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Measurements with Handphantoms ﬁ(“.

phantom from LPS Berlin
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CT-Fluoroscopy - staff dosimetry

CT devices

In Karlsruhe

and

Coimbra
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CT-Fluoroscopy - staff dosimetry ﬂ(“.

Measurements in Karlsruhe and Coimbra (cont.)
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CT-Fluoroscopy - staff dosimetry

02.09.2012

Karlsruher Institut fir Technologie

Simulations in of the scenarios — validation of two programs

C. Figueira:

MCNPX

Voxel Phantoms from
DICOM-Files

Rotational movement
simulated by 36
source positions

CMPWG2012 - Nara, Japan - Frank Becker et al.

F. Gopfert:

GMctdospp developed by
Ralph Schmidt, Giessen

GUI to handle EGSnrc

Rotation mode in EGSnrc
available

DICOM-Files directly
accepted in DICOM-RT-
STRUCT format

INE-ASF



CT-Fluoroscopy - staff dosimetry 'ﬂ(".

DICOM-Files
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MCNPX
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& GMctdospp - Simulation mode - PatientN: TEST"MARC - SimT: Bachelor_Sim-14 = lﬁ’ x|

File Mode Yiew Slice Calculation Help

El A | TG ] ] + 4] T

Sim parameter | Dicom header | ovH | 20b state | an dose uncertainty[%] 0,640
0jCo
U Time[s] 2404.72
.Pavamitf‘r_ i l Yalues I [mm] 8.00
-
Simulation title Bachelor_Sim "'J < m] -174.656  y[mm] -1
pegs-file Bachelorarbeit_Test Slice RT [mm] &

- IsoWCS [mm]
=} Patient geometry
[ Sim materials

[+ airICRU

softtissueICRU
#- HardboneICRU
B AlICRU

- AcrylicF0_0922
- AcrylicFO_1408

[+ PolyethylenPE
[=}- Dosegridsize [mm]
X 0.6875

¥ 0.6875 _—

z-dosegrid expand factor 1
Density threshold [gfccm] 0
Create add. egsphant file ~ Off
Create add. media file Off
Create add. *.3ddose file ~ Off
#-  Defined Yolume [PIXEL]
Only air outside body Off
=+ Calibration

hi512 w:512

..cleared

Measured dose at ref. p... 6.15E-06
Calc dose at ref. point 1.035E-19
Exposure [mas] 200 4

Dose[%]

Load default I Load sim parameter I Load sim materialsl Add material I

4]

Save as default' Save sim parameter I Save sim materia]sl Delete material [

Set org pixelspacing ’ Load calibration valuel Change dose profile direction] Position [Pixel] Save dose profilel i—'

GMctdospp
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Placing TLDs in DICOM-RT-STRUCT files with the program Prosoma
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CT-Fluoroscopy - staff dosimetry

Strong beam spot influence (simulations)
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CT-Fluoroscopy - staff dosimetry ﬂ(“.

Beamspot Dosimeters

Simulations
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Methods Ch. Blunck, PhD Thesis

Reales
Szenario

“

q

3-D
Informationen
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Modell der
sEelnEeEl] radioaktiven Quelle
| ]

Y

ce/t‘

Modellierung

Ubereinstimmung
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Markers and Position Tracking '}\J(IT

[ oo sbspen_ |

| Video abspielen

| Match I

Kameraeinstellungen laden
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Dose rate [mSv/s)
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Dose rate [mSv/s)
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Dose rate [mSv/s)
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Dose rate [mSv/s)

Dose rate [mSv/s]
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Dose Rate during Handling
under Laboratory Conditions
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Video + Hand
Simulation

Ch. Blunck,
PhD Thesis
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Near Future: KIT and BOOSTER — Gamma Camera ﬂ(“‘
® BiO-dOSimetric Tools for triagE to Responders
® Contribution to WP 300 — Fast Evaluation

Include sensors in existing tracing systems for dosimetry analysis -
superimposition with “visible” images

ubstances
uclear
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