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The art and science of oral and maxillofacial radiology
 Text book: Oral Radiology Principles and Interpretation 6th edition. 
This lecture is only an introduction. You may find some notes that aren't very much related to each other.
The first dental radiograph was taken only 1 year after x-rays discovery. Not a lot of stuff has changed till now esp. in the geometry. However, we can find today digital radiography, sensors, 3D radiography.
 An X-ray tube is a vacuum tube, which produces X-rays. It is used in X-ray machines and has become today more fancy and evolved in the basic ways, radiation protection as well as general protection; but still there is some radiation hazards.
It is all about geometry; you can actually mask diseases, heal them and even makes diseases go worse just by the way you are taking radiographs because of variation of anatomy, artifacts or pathology.
In this stage we’re going to talk about anatomy and artifacts. By knowing both you won’t say that this is an ill-defined lesion in the body of the mandible, while it is the sublingual concavity for example.
The advent of panoramic imaging:
It is a very good innovation. It views the maxilla, the mandible and the supporting structures and thus gives a nice overview. It also allows the chance of comparing between 2 sides, right and left. And because both sides are more or less similar esp. in anatomy wise this makes things much easier.
Believe it or not, at some point the patient himself was the one who rotates in panoramic imaging instead of the machine. As it has evolved over the years but of course remains with the same basic physics principles.
What will create a very good clinical exam is 1- taking patient history, 2-intraoral examination (bitewing and periapical), 3-panoramic imaging, 4- skull and extra-oral cephalometric imaging                5-chemograms.
This five points, work as extra helpful tools for diagnosis any of your patients regardless being an everyday patient with caries or a patient with developmental anomalies who needs Orthognathic surgery or other corrective procedures 
 In this semester we’re going to talk about them, their uses and the differences among them. 

3Dimentional imaging: 
It house a lot of information; 1- medial/lateral   2- anterior/posterior    3- right/ left 
By 3D imaging, you further augment your clinical knowledge and history taking
All kinds of radiology technique are based on a very simple physical constituent which is the atom.
As you know atom consists of 1-nucleus  protons and neutrons 2-orbitals electrons 
Each orbit consists of different levels and each level (or shell) has different capacities and each capacity has different energy and charges. There is a k- shell, L-shell, M-shell, and N-shell, with each atom has diff atomic number. All these differences are important to know the variations between radiation types.
Knowing the basics of physics is important:
 1- As it is the base in X-ray production 
2- In the interaction between the X-rays and the body which is called attenuation.         
3- In radiation biology and why some radiations are more dangerous than others.
4- To do quality management and quality assurance and therefore knowing what’s wrong with the X-ray you have done so as not to repeat the same mistakes over and over again.
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This is an old schematic of x-ray tube showing the cathode and the anode where the electrons move from cathode toward the anode. By this organized movement the X-rays are produced and by manipulations of these parameters image quality, contrast or resolution can be adjusted. 

Radiation safety:
Of course we don’t want to implement more harm to the patient by taking X-rays and radiographs without any reason or selection criteria. You shouldn’t take radiograph for any patient without clinical exam and proper history taking; because there are some cases that don’t even need radiograph.
We will talk about radiation, background radiation and radiation hazards later on.

Radiation types:
A- 1. Particulate radiation: - radiation with mass
- Dentists don’t use it in daily life but surgeons or orthodontics that makes bone scan through nuclear medicine does use it.

 (
 Each one has 
mass quality and charge quality. 
Some of them have charge and some don’t.
 
)- Types:  alpha 
               Beta
               Protons 
               Neutrons   


2. Electromagnetic radiation: - wave with negligible mass
- This type of radiation we will deal with it more.
-types:  X-rays  the most used in diagnostic medicine.
              Gamma rays
· As we said electromagnetic radiation is a wave so it follows the equations and basic principles of waves.
· frequency = (speed of light)/λ(wavelength)
Where speed of light is constant
There is indirect relationship between energy and wave length of radiation.

B- Types of radiation depending on their effects on tissues( harmful or not): 1. Ionizing radiation
                                                                                                                                    2. Non-ionizing 

Radiations in general are harmful because most of them have the capability of interacting with atoms and removing one or more electrons thus resulting in ions. 
Ionizing radiation (ex. X-rays) is more harmful.
Two types of ionizing radiation: 
 (
This is the only difference between them.
)1.  Ionizing electromagnetic
              2. Ionizing waves: -X-rays originates from outer electrons
                                 -Gamma raysoriginates from nucleus



X-rays production:
Two  types: 

1- Bremsstrahlung: it is a German word means breaking the radiation. As the photon heads towards the atom, (and as you know the nucleus is surrounded by electrons) different charges resides next to each other. There is Attraction and repulsion, causing the photon to decelerate thus changes its speed and direction.
The internal energy of an isolated system obeys the principle of conservation of energy, which states that energy can be transformed (changed from one form to another), but cannot be created or destroyed. So as the photon decelerates, the resulted energy will appear as X-rays.

2-Characteristic radiation: the photon will knock an electron from the inner orbit out; this will result in an unstable atom. In order to reach stability, this atom transfer electrons into the inner shell. The difference in energy between the orbits will appear as X-rays.
Every atom has a specific difference between ‘K’ and ‘L’, ‘M’ and ‘N’, which means it always leads to the same amount of energy. That’s why characteristic radiation is predictable. It is measured in Kilo electron-volt (Kev) which is the amount of energy gained by a single electron moved across an electric potential difference. It differs among atoms e.g. Tungsten, copper, etc.
 
 On the other hand, bremsstrahlung is unpredictable depends on the photon breaking whether it happens near the nucleus (leads to high energy) or low energy photon at the outer shell electron.
Bremsstrahlung spectra consisting of a large number of lines may appear as continuous spectrum. 
Continuous spectrum:  a spectrum that contains all wavelengths, as knocking of electrons occurs at different sites from low energy to high energy photon.
Note: 
Characteristic radiation: vacancy in inner shell electron  outer electrons cascade correlate       to transfer a move down with lost energy getting out as characteristic X-rays.
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