Radio lec #6 , 27/6/2012 
Last lec we talked about one of the receptors we use to view radiography or latent picture which is " film radiography " 
Tdy we'll talk about an alternative which is been newly introduced – last 10, 15 years – " digital  radiography "                 

When you'll start practicing dentistry and take many radiographs , you'll start to pay attention to the quality and diagnostic ability of 2D radiograph especially intraorally  , and you'll start to feel it's not easy as it seems on paper " theoretically " and obstacles will start to arise like :
1- Processing … using fixer & developer which should be fresh , clean , at right temperature , right volume … etc ,, all of these will affect the diagnostic quality , even if expose setting is right but chemicals processing  isn't optimize  the radiograph will be affected ( over or underexposed  ) 

To eliminate that "chemical processing ,, dark room ,, quality assurance of chemicals "  (  We use digital radiography ,, so it'll be easier task and more producible image quality .

** film is sensitive to light  ,, so should be processed in dark room .
2-Geometry …  which teeth are shown  on radiograph , their dimension , the radiograph is it distorted or not … all of that depend on  operator him self and his skills – is the holder and cone  in the right place and the right way –
Digital radiography doesn't help in this manner because it depend mainly on the operator him self .

3-Dose … some kind of radiography  are more sensitive so decrease the needed dose 
**  more sensitive radiograph ..> faster radiograph … > lower  dose .

4- Interpretation … depend on the operator mostly and 2D depend function .

· In conservative dentistry … if a radiograph for interproximal  early caries  – intraenamel or at DEJ – 60 % of dentist will discover it , that's mean high false negative result – 40% -  and the figures didn't improve in 89, 95 , 2012  .

^  Is digital radiography helpful ?? does postprocessing filters improve radiograph ??

Unfortunately , it didn't help that much In caries , but help in other diagnostic tasks .

· There are two types of digital receptors : 

· Extra oral     – intraoral 

· The whole imaging in dentistry could be digital .

· Advantages of digital radiography …. 

· Fast

· No chemicals 

· Decrease dose 

· Good for data base  - most imp one -

** radiographs are medical records for the patient , it's the base line to start your work or to follow any complication ( perforation , pulp exposure ) 

And it's your proof and evident that certain problem where there before you start to work ( like cyst or broken instrument ) , so it's your proof that you didn't do malpractice 

** so radiographs are important medico legal records and for patient management .

Many studies were made about the resolution should it be high -  cause high resolution means larger size images which need more soft ware (memory )  to store- or could it be compressed ?!

  Diagnostically , it could be compressed up to 2 ratios and still have the same diagnostic information .

** so far the most imp advantage of digital radiography is data base management

** in regular film you have to do scanning in order to store the radiograph .

The disadvantages: 

· Expensive … but it's once in a life investment .

· Hard to handle , cause the whole patient management will be soft ware , especially for old generation dentist and they may calm that they are used to hold the film view it on the view box ( which isn't diagnostic enough )

** digital radiography has an open market  , different combines , types and options for  both intra, extra oral radiography   
The concept of digital radiography 

Change  the continuous  spectrum of white to black and the gray shades between to 1 & 0 ( the primary langue in computers )

· Does digitization radiograph preserve all info?!

Not really because instead of silver granules it's converted to pixels of zeros and ones.

The regular matrix with good resolution start form 0-255 , where 0 ( black .. 255( white ,, and the numbers between are different shades of gray .

 Bit depth  ( gray scale ) -( how many shades of gray can the scale produce .

Bit depth = 2 ^ # ,,  e.g. .. 2^ 3 = 8 , It increase exponential  
Bit depth is related to contrast i.e. good contrast or not 

3 bit system …> have less shades  ( 8 shades ) and with cut of  points  ,, don't give fine details ( e.g. crest bone ) ,,     can't differentiate between enamel and dentine .
8 bit sys …> shades blend together no cut of points  ( i.e. continuous spectrum ) 
In dentistry 8 bit system is used .
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 ** Types of digital radiography: 

1- Sold state devices …

 - CCD 

- CMOS

                     2- PSP. 

 1- Sold state devices " direct digital " 

i. -CCD  (charged coupled device )
ii. CMOS  ( compelemntary metaloxide smeiconductus ) 
iii. flat  panel detector 
iv. image intensifier 
^^  i& ii used for real plane extraoral 
^^ iii & iv for more complicated sys not used for extra or intraoral 

Direct process : a rectangular receptor In patient mouth with wire after exposure the radiograph appear in the monitor  without any kind of processing .
It's plastic usually with wire ( could be wireless that  doesn't affect the dose or diagnostic ability ) 

_ it's rigid thick (uncomfortable to the patient )

_ need holder.
_ comes in different  shapes and size   for panoramic , cephalometric , …etc 
2- PSP ( photostimuliable phosphor )  " indirect radiograph " 
Need laser processing in between  ( take radiograph ( but in processer  which has a laser light ( give the radiograph )

Advantages': 

· Look & feel like a film  ( have plastic base, protactive coating ).

· Can use film holder for both regular film and PSP .

· Flexible doesn't harm the patient or make him uncomfortable .

· Reusable  can be used endless numbers of times  after sterilization  until scratched or thrown away by mistake .
 ** the active ingredient  is : europiumdoped  barium fluorohalide.

Europimued activator ..  cause impurity of crystals to activate them 

Barium fluorohalide the main active ingredient .

** The latent image in PSP produce by laser processing ,, in film by chemical processing .

** The latent image on PSP is stored until you remove it , so you can process it again and again without having to retake the radiograph if sth goes wrong like if the computer turned off suddenly .
Processing by – laser inside processor ( laser light is harmful can't be used outside the processer ) , Or some practitioners  used the light of view box , they put the radiograph for  2 min till it absorb the light  and the latent image appear .
Regular film ; we acquire , clean , unpack , develop,, stay as permanent record .

Sold state receptor ; protect it  in plastic wrap , apply it in patient mouth take radiography 

PSP ; acquire , clean , unpack , scan , erase , repack . reuse over and over again .

CCD vs. PSP

CCD                                                                            PSP
· Direct                                                                        indirect 

· Fast                                                                    plate handling 

-Thick , rigid 
                       film like 

 -Has cable 

Expensive 
                   cheap 
  **  PSP   Has large exposure latitude – rarely to over or under expouse these receptors-
Resolution: how much can 2 objects get close to each other still can be differentiated as two objects .

In digital it's related to pixels " the primary building constituent "  , pixels measured by dimension like .01 mm or dots/inch or lines/mm .

The higher the number of pixels( the higher the resolution 

The higher the resolution ( the bigger size of radiograph ( need more storage space .
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If you have 3 radiograph with 3 different resolution ( 50 , 100, 500)  , they'll look the same 
Sooo for diagnostic reasons the higher resolution doesn't affect radiograph .

Some campiness may sell types of sold state radiographs more expensive than others just because they have higher resolution e.g. millions of lines/mm which really doesn't affect appearance or diagnostic quality .

-In certain situation – hypothetical ones – the higher resolution may affect diagnostic quality 

For example … compression and lower 1 per 20 ( maybe the dose don't really know !)   and you are not sure where is the tip of file size 10 while determining WL – working length -  in endodontic treatment  ( which is not regularly used ) ,, you can use the high resolution digital radiograph .  

**Most literature  agree on 8 bit sys and 300 dpi  in digital radiography .

There is no difference between film , PSP , CCD in diagnostic info it's more of patient management kind of choice .

Film images , storage phosphurs image ,, also no difference in  diagnostic info it's also about patient management and convenient.
After you take the radiograph you can do some processing  - change  contrast , brightness ,… etc –

You can't make radiograph perfect especially contrast, or bring sth that isn't there , But by changing  brightness  you change  the dose  or  by changing contrast you change the voltage without retake the radiograph . 

E.g. if the radiograph is little bit dark or light you can change the brightness and no need to retake it and throw it away .
Some science say if the image is on the darker side , it's better to detect the the interproximal caries , while crystal bone is better seen on the brighter side .

Inversion , embossing,..etc  mostly  have no diagnostic value 

 ** Sharpening filter may be used for cases where it's hard to determine WL .

· In diagnostic manner direct digital, PSP, film they are similar but they differ in geometry .
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