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•  OpEmizaEon	
  of	
  DR	
  Image	
  
– Exposure	
  
– PosiEoning	
  
– CollimaEon	
  
–  Image	
  Processing	
  
– Grid	


•  General	
  Guidelines	
  

What	
  do	
  we	
  need?	


•  Technical	
  and	
  Clinical	
  Image	
  Quality	
  
– Anatomical	
  coverage	
  
– Good	
  contrast	
  and	
  sharpness	
  of	
  organs	
  
– Clinical	
  representaEon	
  of	
  organs	
  

•  Physical	
  Image	
  Quality	
  
– Contrast	
  
– SpaEal	
  resoluEon	
  
– Noise	
  

•  PaEent	
  Safety	


DR	
  Users	
  Guidelines	


•  Technologist	
  professional	
  guidelines	
  
– Know	
  about	
  workflow	
  change	
  
– Technical	
  adjustments	
  for	
  best	
  image	
  quality	
  
– ArEfacts	
  evaluaEon	
  

•  Acceptance	
  Test	
  and	
  Quality	
  Control	
  
– Quality	
  control	
  program	
  to	
  assure	
  opEmal	
  image	
  
quality	


Technologist	
  professional	
  guidelines	
 1.	
  Workflow	
  changes	
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X-RAY FILM 
SCREEN CASSETTE 

X-RAY TUBE 

PROCESER 
X-RAY IMAGE 

CONVENTIONAL X-RAY IMAGING SYSTEM 

 	
 	
  	
 	
  	
 	
  	
 	
  	
 	
  	
 	


Workflow:	
  DR	
  vs.	
  ConvenEonal	
   Workflow:	
  DR	
  vs.	
  ConvenEonal	


DIGITAL X-RAY IMAGING SYSTEM 
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Raw 
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Output 
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derived 
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DR IMAGE PROCESSING FLOW DIAGRAM 
 

  
 

2.	
  Technical	
  SeWngs	


•  PosiEoning	
  
•  CollimaEon	
  
•  Exposure	
  factors	
  
•  Image	
  processing	
  selecEon	


PosiEoning	


•  Good	
  posiEoning	
  =	
  good	
  anatomical	
  
delineaEon	
  

•  This	
  applies	
  to	
  both	
  convenEonal	
  and	
  digital	
  
radiographic	
  exams	
  

•  Keep	
  in	
  mind!	
  :	
  No	
  image	
  processing	
  can	
  
create	
  anatomical	
  views	
  that	
  are	
  not	
  properly	
  
set	
  by	
  you.	
  

CollimaEon	


•  ConvenEonal	
  Radiography	
  
– Adequate	
  collimaEon	
  –	
  good	
  image	
  quality	
  with	
  
less	
  radiaEon	
  dose	
  

•  Digital	
  Radiography	
  
– Proper	
  collimaEon	
  –	
  contrast	
  opEmizaEon	
  
– Matching	
  collimaEon	
  with	
  image	
  processing	
  
parameter	
  (exposure	
  area	
  recogniEon	
  process)	
  –	
  
acceptable	
  image	
  quality	
  for	
  each	
  technique	
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Why	
  collimaEon	
  is	
  necessary	
  in	
  DR?	


•  Most	
  DR	
  image	
  processing	
  needs	
  proper	
  
collimaEon	
  

•  Improper	
  collimaEon	
  will	
  result	
  in	
  poor	
  image	
  
quality	
  

•  Need	
  to	
  refer	
  to	
  what	
  has	
  been	
  set	
  by	
  
Manufacturer	


Grids	


•  Grids	
  help	
  reject	
  sca]ered	
  radiaEon	
  and	
  
opEmize	
  image	
  contrast	
  

•  In	
  DR,	
  do	
  we	
  need	
  grids?	
  
•  The	
  answer	
  is	
  YES!	


u Any part over 10 cm thickness 
u 5:1 or 6:1 for portable chest 
u Thicker portables require 8:1 or higher 
u 150 LPI recommended 
u Good positioning and centering 

Proper	
  Grid	
  Use	
   Grid	
  Recommended	
  
Knees 

Shoulders 
C-Spines 

 
Subjects 
>10 cm 

Lowers Image 
Contrast 

- 
Grid Lines 

Visible 
- 

Image appears 
“blurry” 

Grid	
  Cut-­‐Off	
  

>10 cm 
 

80 kVp 
 

Day 1 

Portable	
  Chest	
  -­‐	
  No	
  Grid	
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Portable	
  Chest	
  –	
  6:1	
  Grid	
  

Same Pt. 
 

85 kVp 
 

Day 2 

You	
  be	
  the	
  Judge	
  

Exposure	
  factors	


•  Exposure	
  factors,	
  i.e.,	
  kVp	
  and	
  mAs	
  are	
  VERY	
  
important	
  in	
  DR	
  

•  Keep	
  in	
  mind	
  that	
  image	
  processing	
  were	
  pre-­‐
adjust	
  to	
  receive	
  proper	
  informaEon	
  from	
  you	
  
to	
  produce	
  opEmal	
  quality	
  images.	
  

•  Mismatch	
  exposure	
  factors	
  with	
  image	
  
processing	
  will	
  result	
  in	
  poor	
  image	
  quality	
  

Histogram	
  obtained	
  from	
  different	
  kVp  but	
  
same	
  mAs	


Histogram	
  obtained	
  from	
  different	
  mAs	
  
but	
  same	
  kVp	


Image	
  quality	
  vs.	
  dose	
  in	
  DR	


•  Signal	
  to	
  Noise	
  RaEo	
  (SNR)	
  is	
  important	
  in	
  
digital	
  imaging	
  

•  Poor	
  SNR	
  results	
  in	
  poor	
  low	
  contrast	
  
detectability	
  

•  Low	
  radiaEon	
  dose	
  gives	
  poor	
  SNR	
  
•  SNR	
  can	
  be	
  improved	
  by	
  increasing	
  the	
  dose	
  
(mAs)	
  but	
  paEent	
  dose	
  will	
  be	
  high.	
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Why	
  So	
  Noisy?	
  

“S” Number 
5200 

 
  

“I Used the  
Photo-timer” 

Then something is  wrong with your AEC	


Effect	
  of	
  SNR	


    (a) 70 kVp, 2 mAs;                         (b) 70 kVp, 0.5 mAs   	


Understand	
  Exposure	
  Index	
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Image	
  processing	
  selecEon	


•  There	
  are	
  many	
  image	
  processing	
  opEon	
  
available.	
  

•  Good	
  to	
  learn	
  effects	
  of	
  different	
  image	
  
processing	
  algorithm	
  

•  Keep	
  in	
  mind	
  that	
  
–  Image	
  processing	
  cannot	
  create	
  anything	
  that	
  is	
  
not	
  in	
  the	
  paEent’s	
  body	
  

– Too	
  much	
  processing	
  may	
  cause	
  arEfacts	


Image	
  processing	
  arEfacts	
 Image	
  processing	
  arEfacts	


Inadequate image processing	
 Mismatch technique/post processing	


Image	
  processing	
  arEfacts	
 Image	
  processing	
  arEfacts	
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u Anatomical menu selection 
u Centering 
u Collimation 
u Grid used (subjects > 10 cm) 
u Proper kVp range selected 
u Check Exposure indication 

numbers 

Image	
  Quality	
  Review	
  
Images should not be critiqued by “S” number alone. 

 
It is very important to view the whole image 

Image	
  Quality	
  Review	
  

3.	
  ArEfacts	
  EvaluaEon	


•  Good	
  to	
  learn	
  about	
  different	
  pa]ern	
  of	
  
arEfacts	
  

•  Good	
  to	
  know	
  how	
  to	
  avoid	
  them	


Acceptance	
  Test	
  and	
  Quality	
  Control	


•  Acceptance	
  tesEng	
  ensures	
  proper	
  quality	
  of	
  
DR	
  system	
  

•  Quality	
  control	
  ensures	
  opEmal	
  standards	


EffecEve	
  ways	
  to	
  work	
  with	
  your	
  DR	


•  Know	
  about	
  your	
  system	
  components	
  
•  Know	
  about	
  how	
  it	
  works	
  
•  Maintain	
  your	
  professional	
  standards	
  

–  PosiEoning	
  and	
  collimaEon	
  
–  Exposure	
  factors	
  
–  Grids	
  
–  Image	
  processing	
  

•  Perform	
  QC	
  on	
  regular	
  basis	
  
•  ConEnuing	
  EducaEon	
  is	
  necessary	
  


