Medical image system
Radiographic Equipment
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Introduction

Principle

Linear Tomography
Mutidirectional Tomography
Zonography

Panoramic Tomography
Clinical Application
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Introduction

Historical Perspective : physicists and engineers

1917: Radon reconstruction

1961: Oldendorf backprojection

1963: Cormack developed the mathematics
used to reconstruct CT image.

1971: Godfrey Hounsfield first demonstrated
the process of the components to
construct a CT scanner.
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Computed Tomography

Introduction
Principle of Operation
CT Generation

Image Reconstruction
Image Quality
Clinical Application
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Principle of Operation

* CT utilizes transmission through a patient.
an object through a collimated x-ray * First generation
beam and detect an image projection. - Second generation

* Multiple are obtained by the « Third gereration
object between translations.

» A matrix of a section is produced by Filtered back * Fourth generation
projection : * Fifth generation (electron beam CT)

» CT results in a transverse image(axial). » Spiral CT

. . *Fan shaped x-ray beam
« Single radiation

 Translate-rotate motion.
» 180 translations with
rotation between
translations.
imaging time.
* head imager only, not
capable of body imaging.

translate-rotation
motion

*Usually 18 translations
with rotation
between translations.

*Head and body imager.

hundred  Several thousand
- individual detectors

curvilinear detector array * Rotation of the x-ray
* Both the x-ray source source around

and the detector array

rotate about the same

axis * Imaging time is
* Imaging time is reduced

to




* No moving parts, Electromagnetically swept ]
» Be developed in 1989.
« Slip rings made spiral
+ Developed 1979 at UCSF (Boyd et al.), licensed to CT possible.
Imatron, Inc.
* Multi slice capability.

* Imaging time is
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Image Reconstruction

Matrix inversion

Iterative Method

Back - Projection Filtered Back - Projection
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Clinical Application:
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Magnetism is to MRI what radiation is to X-ray. REIRY ik l

Magpnetic field of the Earth = 1/2 gauss
=50 ¢ Tesla

(10,000 gauss 1 Tesla)
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The free induction decay signal ( FID)
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Clinical Application
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no ionizing radiation no signal from
no contrast agent calcification
no known biological hazard weak signal from lung
direct Multiplanar image weak signal from
better soft tissue contrast cortical bone
no bone or air artifacts motion artifacts
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CR : Computed Radiography
DR : Direct Radiography or Digital Radiography

CR : DR

Digital Radiography

CR % "% 54+ 82 i (Computed Radiography)
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Computed Radiography
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