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•-1960S: HISTORY OF CT SCAN BEGAN WITH GODFREY HOUNSFIELD 

-1971: THE FIRST PATIENT WAS SCANNED IN OCTOBER, 

-BY 1972, THE COMMERCIAL VERSION WAS RELEASED, 

-1979:  HOUNSFIELD AND CORMACK EARNED THE NOBEL PRIZE

https://en.wikipedia.org/wiki/Godfrey_Hounsfield
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Focal Plane 
Tomography

- X-ray source and the detecting film moved 

simultaneously along specific trajectories → . Early 

attempts to overcome the superimposition of 

structures 

- This approach became known as planography 

or focal plane tomography. 

- Key contributors: the French physician André 

Bocage, Italian radiologist Alessandro Vallebona, 

and Dutch radiologist Bernard George.

https://en.wikipedia.org/wiki/Focal_plane_tomography
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- In 1961, neurologist William Oldendorf → approach to imaging

structures inside the skull.

- He developed an experimental trial → record variations in radiodensity

within a test sample (containing aluminum and iron nails) arranged

around the center, mimicking the structure of a skull.

- Throughout the mid-20th century, continued to evolve, → sharper images

and allowing for greater control over the thickness of the examined cross-

section.

https://en.wikipedia.org/wiki/William_H._Oldendorf
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- This progress was driven by the development of more complex, multidirectional

devices capable of moving in multiple planes and achieving more effective blurring of

out-of-focus structures.

- However, despite these advancements in focal plane tomography, its ability to

image soft tissue remained highly limited due to poor contrast.

https://en.wikipedia.org/wiki/Soft_tissue
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- 1967, → Godfrey N. Hounsfield,, work on his own 

project from his earlier radar research. 

- Instead of detecting patterns in the periphery using 

radar, he wondered whether it would be possible to 

detect objects inside a structure by sending beams 

through it from different angles.

https://en.wikipedia.org/wiki/Godfrey_Hounsfield
https://en.wikipedia.org/wiki/Radar
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Godfrey Hounsfield

The British electrical engineer
Godfrey N. Hounsfield

https://en.wikipedia.org/wiki/Godfrey_Hounsfield
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- On October 1, 1971, the first patient—a woman with a 

suspected brain tumor—was successfully examined.

The first clinical CT scan, in October 1971 at Atkinson Morley's Hospital in 

London with Hounsfield's scanner
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- Hounsfield described the method, scanner design, and operation in his landmark 

1973 paper. 

Hounsfield, G. N. (December 1973). "Computerized transverse axial 

scanning (tomography). 1. Description of system". The British Journal 
of Radiology. 46 (552): 1016–1022. doi:10.1259/0007-1285-46-552-
1016. ISSN 0007-1285. PMID 4757352.

https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1259%2F0007-1285-46-552-1016
https://doi.org/10.1259%2F0007-1285-46-552-1016
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://search.worldcat.org/issn/0007-1285
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/4757352
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Hounsfield, G. N. (December 1973). "Computerized transverse axial scanning (tomography). 1. 

Description of system". The British Journal of Radiology. 46 (552): 1016–
1022. doi:10.1259/0007-1285-46-552-1016. ISSN 0007-1285. PMID 4757352.

https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1259%2F0007-1285-46-552-1016
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://search.worldcat.org/issn/0007-1285
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/4757352
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- After 1972, several companies around the world began

developing their own CT systems.

- In 1977, at least 17 companies were already active on the

global market, offering commercial CT scanners.
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- Progress was driven by improving :

• X-ray tube optimization,

• Detector development,

• faster Data processing, and

• advanced Reconstruction algorithms.

https://en.wikipedia.org/wiki/X-ray_tube
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These technological advancements defined the different

"generations" of CT scanners, ranging from the first to the

fifth generation.

- Fan-beam CT devices—known as third-generation

scanners—have proven to be the most practical.
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First generation scanners

- First-generation CT scanners—(Hounsfield's EMI Mark I design)

- The X-ray tube current: 120 kVp and 32 mA,

- emitted a narrow pencil beam aimed at a two-element detector

- Detector consisted of sodium iodide (NaI)

- Both the tube and the detector moved linearly across the

patient at a fixed gantry angle.

https://en.wikipedia.org/wiki/Sodium_iodide
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Outline of a first-generation CT scanner.
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- ultimately acquiring 180 projections within

five minutes.

- The detector required gain and offset

calibration at the beginning of each linear

pass.
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First-generation EMI CT unit: dedicated head scanner.
(Photograph taken at Reöntgen Museum, Lennep, Germany.)
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4th generation scanners
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5th  generation CT scanners 1981,
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Helical / Spiral CT 1990
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Slip Ring Technology

https://en.wikipedia.org/wiki/Slip_ring
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ا توصل الكهرباء بالتلامس مم

رة مثل فك)يتيح حرية الدوران 

( عربة الملاهي
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Multi Slice CT 

The combination of Helical scanning and Multi-slice technology → acquisition of very thin slices, →

makes isotropic voxel reconstruction possible.

This means that anatomical data can now be viewed from any angle without distortion (multiplanar reconstruction), → allowing
the extraction, analysis, and visualization of accurate 3D models of the scanned structures.

1990s,

https://en.wikipedia.org/wiki/Isotropy
https://en.wikipedia.org/wiki/Voxel
https://en.wikipedia.org/wiki/Anatomy
https://en.wikipedia.org/wiki/CT_scan#Multiplanar_reconstruction_and_projections
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Dual-Source & Dual-Energy CT

In 2005, Siemens introduced the SOMATOM Definition, a scanner equipped with two X-ray tubes and two detectors

mounted 90° apart on the gantry, each operating at different energies.
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Photon-Counting CT

- Advanced CT technology

- uses specialized semiconductor detectors → directly

count individual X-ray photons and measure their energy,

→ providing clearer images with reduced noise and

artifacts.

Lung imaging Photon-counting CT allows visualization of detailed structures (centre) with simultaneous 
functional imaging (right). For comparison, a conventional CT image is shown on the left.

2021
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Cone-Beam CT 1998

- Cone beam computed tomography (or CBCT, also referred to as C-

arm CT, cone beam volume CT, flat panel CT or Digital Volume 

Tomography (DVT)) 

- is a medical imaging technique consisting of X-ray computed 

tomography where the X-rays are divergent, forming a cone used in 

dental imaging.

https://en.wikipedia.org/wiki/Medical_imaging_technique
https://en.wikipedia.org/wiki/X-ray_computed_tomography
https://en.wikipedia.org/wiki/X-ray_computed_tomography
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- CBCT has become increasingly important in treatment 

planning and diagnosis in :  

• implant dentistry, 

• ENT, 

• orthopedics, 

• and interventional radiology (IR), 

https://en.wikipedia.org/wiki/Dental_implant
https://en.wikipedia.org/wiki/Interventional_radiology
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NEXT …. BASICS OF CT WORK

GOOD LUCK 
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