Today, our main topic is the cone beam Computed Tomography. 
All the previous devices we have talked about have mainly 2 disadvantages:
1. Magnification under geometry and distortion
2. Superimposition

So, advanced imaging techniques were invented to solve these problems. They are: CT scan (based on ionizing radiation), MRI (non-ionizing radiation).
The problem in those two that they are expensive for both clinic and patients, and having limited accessibility. In addition, the CT scan uses high dose radiation which is definitely hazardous for the patient.

So they came up with a CT scan machine with a much lower dose. So the “cone beam CT scan” was designed mainly for dento-maxillofacial application. It gives us a 3D image, cheaper, convenient, better accessibility, uses an X-ray source, runs on a regular PC and it’s a combination of more than one technology. 

“Cone beam computed tomography (commonly referred to by the acronym CBCT) is a medical imaging technique consisting of X-ray computed tomography where the X-rays are divergent, forming a cone. 

CBCT has become increasingly important in treatment planning and diagnosis in implant dentistry, among other things. Perhaps because of the increased access to such technology, CBCT scanners are now finding many uses in dentistry, such as in the fields of endodontics and orthodontics, as well.

During a CBCT scan, the scanner rotates around the patient's head, obtaining up to nearly 600 distinct images. The scanning software collects the data and reconstructs it, producing what is termed a digital volume composed of three dimensional voxels of anatomical data that can then be manipulated and visualized with specialized software.”
The dr. showed us a photo showing the arm of the cone beam CT scan looking like the fluoroscopy arm (active imaging). It also has a receptor called image intensifier. It works like a panoramic machine (turning around the patient’s head) so companies can use the same backbone with just changing the receptor and the source.[image: image1.jpg]



Reconstruction algorithm

The idea in this machine is taking many single slices (2D) and converting it into a 3D image by using a multi-planner reconstruction; the planes are the coronal (anterior-posterior), sagittal (left-right), axial (up-down)
So, it’s like a matrices or a cross-word that the machine solves to give us the summation of these photos in a process called “back-projection reconstruction” this means the following: basic images ( intensities summated by all basic images ( digital number ( shades ( 3D info.
According to the sensor, it is manufactured by a lot of companies but it’s mainly of 2 types: image intensifier or flat panel. Both have the same diagnostic quality with the flat panel having prettier photo (better contrast).

Now we’ll compare the cone beam CT scan with the conventional CT (hospital CT scan):

· Cone beam: mainly used for dental view, it has 3 types:
1. Large (used by surgeons and orthodontists)
2. Medium (used by maxillofacial surgeons) it shows the maxilla, mandible, and sometimes the condyles. It can detect many things like dentofacial cyst, implants, tumors ..
3. Small (used by endodontics for surgical endo, to close perforations with MTA, checking for perforations…)
·  The cone beam is not collimated, less turns than CT scan, has a bigger receptor and a bigger cone which leads to more scatter because the volume is more, so everything from exit is taken whether it’s a signal or scatter 
· Soft tissue contrast is lower than CT scan, and the noise is 80% but still with high quality image
(note: soft tissues like salivary gland, thyroid, internal derangement of TMJ (MRI is the best method for it) )
· However the resolution is much higher and have isotropic voxel (voxel is like pixel but in 3D)
(note: having an isotropic voxel means that we can make the secondary (multi-planner) reconstruction whether cross sectional or panoramic.. so instead of taking a CT scan and a panorama we take the cone beam and make the secondary reconstruction)
· In CT scan, the field of view is reduced up to a certain degree. It uses fan beam (collimated beam).By this technique the receptor fits to the beam so no scatter is detected. It has a higher exposure than cone beam scan because it takes too much slices for every point
Resolution can be as much as that of cone beam CT scan if we gave a higher dose. 
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At last the dr. shows us 2 pictures for panorama. The first is a normal panoramic,  the other is a reconstruction panorama. To differentiate between them: 
normal panorama: we can see the spine on both sides 
reconstruction Panorama: no spine seen and no superimposition of hard palate.
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