Hints for Changing from Film-Screen Radiography to Computed Radiography (CR)

1.  Technique:  CR plates approximately a 200 speed system.  If a decrease in speed is seen, increase the KvP (kilovoltage) rather than the MaS (milliamperage and time combinations).  CR can most times accommodate for “darker” techniques, but “light” films always look “washed out” because of the contrast (or lack thereof).  

2.  Collimation: Contrary to everything techs are taught, CR films suffer if collimated too much.  The best alternative is to not collimate at all if possible.  If collimation is used, remember three rules of thumb:

     a)  The exposed field must cover at least 25% (1/4) of the plate.

     b)  Collimation must be evident on all four sides or not at all (whole IP plate).

     c)  One exposure per IP plate.  No “masking” films for hand, feet, ankles, etc with several views on one IP.  They can be printed from the Laser printer that way, but cannot be “shot” that way.

Be especially careful when collimating open mouth (George’s view) cervical spines and lateral L5-S1 spot films.  Over collimation can cause the image to be non-diagnostic.  Keep large areas of shielding or contrast (full bladder during VCUG/IVP) from the edges of the image.  The CR reader will “see” this as collimation and it will degrade the CR image.

3.  Grids: Use 120 lines per inch whenever possible.  Avoid 103 lines per inch as they have the same frequency as the laser scanner in the CR unit (103 scans per inch).  This will cause an artifact on the images (both film and softcopy) called a “Moire” pattern.  Some additional rules of thumb with grids and CR:

     a)  Align the grid lines perpendicular to the scan orientation whenever possible.  That reduces the chances of artifacts caused by the laser scanner.

     b)  Avoid small time (“S”) increments in the Bucky whenever possible.  The slower the Bucky moves, the greater the chance of grid artifacts on the images.

     c)  Use grid holders on portable films whenever possible.  Even on small adults, a portable chest performed with a grid will yield better CR results than one without.

     d)  Good source for grids is X-Ray Cassette Repair Company  1-800-752-4918.  “Leo” specializes in CR grids and can rebuild damaged cassettes.  There are other sources, this is not an endorsement or recommendation of this singular (sole) source.

4.  CR Plates:  While they may be “slower” than a 400 speed film system, the CR plates are more sensitive to secondary and scatter radiation than film cassettes.  NEVER store CR cassettes in an exposure area, even behind a lead barrier.  Take only enough plates for the exam being performed in the exposure room and keep all unused cassettes behind the lead barrier.  IP plates must be used routinely or “cleared” (erased) every 4-5 days.  This is because they build up a charge over time which the laser reads as exposure (fog).  Cassettes are slightly more expensive than regular cassettes ($100-150 per cassette), but the IP plates run a couple of months worth of one size of film ($700-900) per IP.  Guard them carefully.  Most sites use grid holders for all portables (except newborns) and any kind of weight bearing foot or ankle exam.

5.  Algorithms (organ codes): These are the settings used by the CR when reading the IP plate which determine how the digital data on the plate is treated.  They have the greatest impact on films printed directly from the CR during the acquisition process (AC-1).  Algorithms can be used to compensate for large differences in density from the normal anatomy.  For example, if the lower leg is being radiographed in a cast, the organ code (algorithm) for the femur can be used instead.  If the wrist is casted, the organ code for elbow or humerus may be used instead.  This also works with large patients.  Knees on extremely large or obese patients can have an organ code for femur or hip assigned instead of knee.  As a related note, most clinicians prefer toe algorithms for foot exams rather than foot algorithms.  This allows much better visualization of the toes and forefoot, while the true foot organ code optimizes the tarsals under the ankle.

6.  EDR:  The EDR (Exposure Data Recognized) is used to set the contrast and density for the image.  There are three choices for EDR:

     a)  Auto:  This has the laser taking one reading to produce a “histogram” or “layout” of the densities on the entire IP image to “average” them in the resulting hardcopy or softcopy image.  Then the second laser reading is taken to actually reconstruct the image.

     b)  Semi:  This allows the laser to produce a histogram of the image using several specific, defined areas of the IP rather than the entire IP.  This is especially helpful on images with significant collimation, or exams with extreme differences in density such as orthopedic prosthesis.  Whenever possible, the entire prosthesis should be in the image field to help maintain the overall density.  This may be a difficult challenge on hip and femur prosthesis. 

     c)  Fixed:  This uses predetermined histograms for the diagnostic laser reading.  In this method, there is only one laser reading on the IP plate.  This is especially helpful on exams which require small collimation such as nasal bones.  This is also helpful when imaging very thick or dense anatomy such as Swimmer’s views and Dan-Miller hips.

7.  Positioning:  The CR reader is just as unforgiving as the Automatic Exposure Control (AEC) if the part is not centered in the field.  Positioning errors will result in the most repeats since the image density can be rendered irretrievable when the anatomy is not “sensed” in the correct position on the IP, especially when using Auto EDR.  The anatomy must be in the center of the collimated field  or the IP plate.  

8.  Miscellaneous:  There are three areas of the Exam Terminal (ET) display which MUST be checked for EACH AND EVERY IP processed. They are:

     a)  Organ code will default to a set value, but can be changed on the ET prior to an image being acquired.  This is the only time to modify the Organ code of the CR image.

     b) The Print mode must be set prior to every CR acquisition.  The default value is no print (film-less) operation.  If the film print is not set to 1:1 or 2:1 at the time of acquisition, the only way to print film after this is to send the image to the network laser printer after the acquisition process has been completed.

     c)  The ID of the IP plate must be input (bar-coded) into the Exam Terminal so that the database knows who that image be acquired belongs to.  The CR will beep and display an error message if an “unidentified” IP plate is found by the CR reader.

This is a dynamic document and will be added or altered as information becomes available.

