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History

• df

Sir Godfrey Hounsfield (UK)

Allan McLeod Cormack (South African American)

Shared Nobel Prize in Medicine in 1979



History



EMI MUSIC ad Abbey Road ( Londra )





Computed tomography physics

CT unit anatomy

1. Gantry

1.1 X-ray tube.

1.2 Filter.

1.3 Collimator.

1.4 Detector array.

2. Patient bed

3. Work station



X-ray Tube

1. Electric current (mA) heat the cathode(-)/filament 
–> electrons are produced.

2. Those electrons are accelerated to the metallic 
target (anode(+) by applying a voltage differential 
(kV).

3. About 1% of this energy is converted into X-rays.

Energy of the x-rayskV

mA Number of x-rays produced



Filter and collimator

A wide spectrum of x-ray energies 1. The filter remove low energy x-rays that 
don’t contribute to imagen formation but 
increase patient dose and scatter.

2. The collimator shapes the x-ray fan 
beam (slide width), lowers radiation 
dose, restricts scatter.



Detector

3rd Generation CT
1. The x-ray tube and the detectors rotate together within the gantry.
2. The x-ray pass through the patient, hits the detector and produces different 
shades of grey depending the tissue.



Interaction of radiation with matter - Image formation

• Same principle as radiography: X-ray hit the patient then part of it gets absorbed then 
hits the detector and produces a shade of grey.



Hounsfield Units (HU)



Image parameter selection –
What can we do to optimize our images?

• 1. Tube rotation time: short for body parts with movement, increase rotation decrease aliasing artefact
and improve image quality. Usually between 0.5-2s.

• 2. mAs: There is an inverse proportional relationship between mAs and image noise. Thus higher mAs
settings will reduce noise. Small slice thickness increases image noise. Therefore if a small slice
thickness is selected (2 mm or less) the mAs should be increased to keep the noise at an acceptable
level.



Image parameter selection

• 3. Kilovoltage: Usually limited number of choices 80-140kV. Usually 120kV is 
adequate for most of the patients. In large patients can be increased to ensure 
adequate penetration.

• 4. Scan Field of View (SFOV) vs display field of view (DFOV)

As small as possible



• 5. Gantry tilt



• 6. Slide thickness: Probably the single most important setting
- Thin-slice images should be obtained with highest mAs to keep the noise low. 

- Slice thickness is directly proportional to the magnitude of volume averaging and inversely 
proportional to the magnitude of image noise. 
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• 7. Pitch = table increments per 360 degree rotation/detector width (usually 0.5 -
1.5)

1. Data redundancy is used to make more 
accurate interpolations during the image 
reconstruction. 

2. Low pitch produces blurring and poor 
images.



Multi-slice CT

Example of 8 slice 1.25mm detector



• 8. Reconstruction interval



Reconstruction algorithms

Window width: how many shades of grey

Window level: center of on the grey scale



Quick overview on Artefacts

• 1) Aliasing= undersampling: caused by insufficient data sampling of a wave 
leading to data ambiguity. 

• 2) Movement artefact



3) High pitch blurring



4) Stair step artefact: Due to wide slice collimation and/or interval 



5) Beam hardening: 



6) Photon starvation



7) Edge enhancement and rebound artefact




