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Introduction

Brain: May cause|seizures

Thyroid gland: Absorbs radioactive
iodine increasing|thyroid cancer risk|

Lungs: Inflammation, scarring, and

possiblejcancer risk

Gl Tract:{Internal bleeding

Bone marrow and blood
vessels: Loss of white blood
cells increasing risk offinfection

Skin:|Burnsffrom acute exposure

Axial CT image of the abdomen

Selected Risks from Radiation Sickness
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Introduction

v CTDI limitations

= Standardized dimension
- Head phantom (®16 cm)
- Body phantom (®32 cm)

=  Homogeneous composition
- No distinction of organ

= Measureable to only the average
dose at particular location

Conventional CT dose index (CTDI)
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Introduction

v" CT dose estimation

m  Patient specific dose estimation

- Applicable to a variety of body
shape

= Organ dose estimation
- Dose imparted to each organ

| NN :
Monte Carlo method m  Relative dose estimation

- Dose due to primary photons
- Dose due to secondary photons
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Numerical phantom

Z
| orr ]
|
Heart
% x | h
Lung ——
Soft tissue —
Spine
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Numerical phantom

(Cm) (g/cm?)
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Table: Definition of the different parts of the phantom
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Fan-angle
44.0°
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Simulation geometry

Rotating

60 keV

X-ray source

v

Cone-angle
0.115°

Multi-slice

Axis of R I A U B
rotation | ;

Z-coverage
1 mm

«——— detector —— |

(imaginary)
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Data categorizing algorithm
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Workflow
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Results
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Absorbed energy distribution
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Absorbed energy distribution
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Organ dose
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Reaction type — Tissue
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Reaction type — Spine
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Discussion
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Discussion

Photon | Compton | Photoelec. | Total wo/
Energy | scattering | Absorption | coherent
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8.00E-02 1.682E-01 6.160E-03 1.744E-01

Mass attenuation coefficient of soft tissue
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0
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Discussion
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Conclusions
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Conclusions

model and the study of dose distribution
for the different CT scan conditions.

1 -
= Secondary dose is more important than
0.8 primary dose when radiation is used for
- low-Z material such as the human body.
Q)
O o6 . -
o 0.48 = Thus, to estimate a radiation dose for
= the human body, we should not ignore
E 041 0.33 the multiple-scattering.
0.19 _ _ o
0.27 = Further studies will be the validation of
. ~0 the algorithm with analytic calculation
O '
PR FX S

S MS

Relative dose of the whole phantom
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