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Speaker/Consultant ς Digital Radiography Solutions (DRS) & MTMI 
 

{ƻ ƘŜǊŜΩǎ ƻƴŜ ƭƛǘǘƭŜ ōƛǘ ƻŦ              
foolishness before we begin  

ÁLǘΩǎ ȅƻǳǊ ŦƛǊǎǘ ƪƛǎǎ ŀƴŘ ǎŜǾŜǊŀƭ ǉǳŜǎǘƛƻƴǎ ŎƻƳŜ 
to mind.  

ÁIs it the right time? 

ÁIs anyone watching? 

ÁIs your breath fresh? 

ÁIs your partner ready? 

Á¢ƘŜƴ ȅƻǳ Ƨǳǎǘ ŘŜŎƛŘŜ ƛǘΩǎ ƴƻǿ ƻǊ ƴŜǾŜǊΧ 

 

 

hǳǊ ŘƛƎƛǘŀƭ ǿƻǊƭŘ Ƙŀǎ ǘǿƻ ƴŜǿ ǇŀǊŀŘƛƎƳΩǎ 
 

 

ÁIn the film/screen world, when a film was light there 
was nothing you could do to fix it. 

ÁIŜƴŎŜΣ ǘƘŜ Ƴƻǘǘƻ ǿŀǎΥ άǿƘŜƴ ƛǘ ŘƻǳōǘΣ ŘŀǊƪ ƛǘ ƻǳǘΦέ   

Á¢Ƙƛǎ ƳŜŀƴǘ ǿƘŜƴŜǾŜǊ ȅƻǳ ǿŜǊŜƴΩǘ ǎǳǊŜ ŀōƻǳǘ ŀ 
technique, you would always opt for the dark side 
(which is why the hot light was so handy). 

ÁThat concept should be completely different in the 
digital world.  The first new digital paradigm is all 
about getting a great image using the least amount 
of radiation possible. 

Á¢ƘŜ ƻǘƘŜǊ ǇŀǊŀŘƛƎƳ ǎƘƛŦǘ ƛǎ ǳǎƛƴƎ ƘƛƎƘŜǊ ƪ±ΩǎΦ 

 

Thinking outside the box,                                          
ŜǎǇŜŎƛŀƭƭȅ ǿƘŜƴ ƛǘΩǎ ŀ ōǊŀƴŘ άƴŜǿέ ōƻȄΦ 

 

ÁCT first used in 1972. 

ÁCǳƧƛΩǎ ŦƛǊǎǘ /w ƻǳǘ ƛƴ мфуоΦ  

ÁThe kVp ƻƴ ŀ Ŧƻƻǘ /¢ ƛǎΧ 

Á120 kVp. 

ÁOf course it is extremely                                                
well collimated, which is why                                           
ǿŜ ŎŀƴΩǘ ǳǎŜ ǎǳŎƘ ŀ ƘƛƎƘ kVp.                

ÁBut we need to remember the 
CT story. 
 

Barry Burns ςthe CR guru 

ÁBarry Burns - MS, RT(R), DABR ς Retired 
adjunct Professor of Radiologic Science, 
University of North Carolina School of 
Medicine in Chapel Hill, North Carolina, 
stipulates that when using CR everyone    
can increase 15-20 kV from film/screen 
techniques (except Konica which is 5-10 kV). 
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The following slides show a hand 
phantom exposed from 50 to 100 kV to 

demonstrate the minute differences 
ǾƛǎǳŀƭƛȊŜŘ ƻƴ ŀƴ ƛƳŀƎŜ ǳǎƛƴƎ ƘƛƎƘŜǊ ƪ±Ωǎ 

with both CR and DR.  

CR       50 kV  

CR       60 kV  CR       70 kV  

CR       80 kV  CR       90 kV  
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CR       100 kV  DR       50 kV  

DR       60 kV  DR       70 kV  

DR       80 kV  DR       90 kV  
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DR       100 kV  

Stewart Bushong and the penguin 

Low Flier 

ÁOut of over 145 ǎƭƛŘŜǎ L ƘŀǾŜΣ мр [ƻǿ CƭƛŜǊΩǎΦ 

¢ƘŜǎŜ ŀǊŜ ǘƘŜ άƴŜǿέ ŘƛƎƛǘŀƭ  hǇǘƛƳǳƳ kVs     
as developed by Barry Burns        

Body Part - Adult kV

Chest (Bucky/Grid) 110-130

Chest (Non-Grid) 80-90

Abdomen 80-85

Extremities (Non-Grid) 65-75

Extremities (Grid) 75-90

Extremities (Bucky) 85-95

AP Spines 85-95

C-Spine Lateral 85-100

T-Spine Lateral 85-100

L-Spine Lateral 85-100

Ribs 80-90

Skull 80-90

BE (Air Con) 110-120

Abdomen (Iodine) 76-80

Pediatric:

Infant Extremities 50-60

Pediatric Chest (Screen) 70-80

 DIGITAL OPTIMUM kV

Body Part - Adult kV

Chest (Bucky/Grid) 110-130

Chest (Non-Grid) 80-90

Abdomen (Iodine) 70-75

Extremities (Non-Grid) 60-65

Extremities (Grid) 65-70

Extremities (Bucky) 70-75

AP Spines 75-80

C-Spine Lateral 75-90

T-Spine Lateral 75-85

L-Spine Lateral 75-90

Ribs (Upper and Lower) 70-75

Skull 75-80

BE (Air Con) 100

Pediatric:

Infant Extremities 50-60

Pediatric Chest (Screen) 70-80

 Konica CR OPTIMUM kV

Universal CR Technique Chart                
using a standard 2.1 LgM (Most Dose) 

Part View

kV mAs kV mAs kV mAs

Abdomen AP (Grid) 85 10 -15 85 20 - 25 85 30 - 40

Ankle  AP 70 1.8 70 2 70 2.5

Ankle Obl 70 1.6 70 1.8 70 2.2

Ankle Lat 70 1.5 70 1.6 70 2

Chest -Adult AP (400 - tt -72") 85 2 - 2.5 85 3.2 - 4 90 5 - 6.4

Chest -Adult Lat (400 - tt - 72") 90 4.5 - 5.5 90 7.5 - 9 90 12.5 - 15

Chest - Child PA (400 - 72") 80 2 80 2.5 80 3.2

Chest - Child Lat (400 - 72") 86 4 86 5 86 6.4

Chest - Infant AP (400 - 40") 70 1 72 1 74 1

Chest - Infant Lat ( 400 - 40") 74 2 76 2 78 2

C-Spine AP (Bucky - 72") 85 12.5 85 15 85 18 - 20

C-Spine AP (Bucky - 40") 85 5 85 6.4 85 8 - 10

C-Spine Odontoid (72") 85 16 85 18 - 20 85 25

C-Spine Odontoid (40") 85 6 85 8 85 10

C-Spine Lat (Bucky - 72") 85 12.5 - 15 85 15 - 20 85 20 - 25

C-Spine Swimmers (40") 90 40 - 60 95 50 - 60 100 50 - 75

C-Spine Trauma Obl. (50"-tt) 77 10 77 15 77 20

C-Spine AP (100 - 40") 77 7.5 77 9 77 11 - 12

C-Spine Lat (100 -72") 77 25 77 30 77 35

Elbow AP 70 2.2 70 2.5 70 2.8

Elbow Obl 70 2.5 70 3 70 3.2

Elbow Lat 70 2.2 70 2.5 70 2.8

Femur - Distal Lateral (400 - tt) 77 3 77 4 77 5

Finger All Views - (100) 63 0.8 63 1 63 1.25

Foot AP 70 1.8 70 2.2 70 2.8

Foot Obl 73 2 70 2.5 70 3.2

Foot Lat 73 2.5 70 3.2 70 3.5

Forearm AP (100) 70 2.5 70 3 70 3.5

Forearm Lat (100) 70 2.5 70 3 70 3.5

Hand PA   66 1.25 66 1.6 66 2

Hand Obl 66 1.5 66 2 66 2.5

Small Medium Large

 UNIVERSAL CR TECHNIQUE CHART   LgM 2.1
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Size of the Patient ς The techniques         
are of a small, medium and large male 

ÁSmall = 120-160 lbs. 

ÁMedium = 160-200 lbs. 

ÁLarge = 200-240 lbs. 

ÁFemales would be approximately 10 lbs. lighter. 

Page 2 of the LgM 2.1 (Most Dose)             
Universal CR Technique Chart    

Part View

kV mAs kV mAs kV mAs

Hip AP - (400 - tt) 77 3 77 4 77 6 - 4

Hip X-Table Lat (Grid) 90 30 - 50 90 60 - 80 90 100 - 120

Humerus AP (100) 70 3 70 5 70 7

Knee AP (Bucky) 81 3.5 85 3.5 85 4

Knee Obl (Bucky) 81 3.2 85 3.2 85 3.5

Knee Lat (Bucky) 81 3.2 85 3.2 85 3.5

Knee Sunrise (100 - tt) 70 4 70 5 70 6

Knee X-Table Lat (400 - tt) 70 2.5 70 3.6 70 4.5

L-Spine AP 90 8 - 12 90 16 - 20 90 25 - 30

L-Spine X-Table Lat (Grid) 95 80 - 100 95 125 - 160 95 200 - 320

Mandible Obl (100 - 40") 77 10 77 12.5 77 16

Pelvis AP (Grid) 85 10 85 20 85 30

Ribs Upper (72") 80 8 - 12 80 14 - 20 80 25 - 30

Ribs Lower (40") 85 10 - 15 85 20 - 25 85 30 - 40

Ribs Obl (72") 80 10 - 20 80 20 - 30 80 30 - 40

Shoulder AP (100) 77 4.5 77 6 - 7 77 9 - 10

Shoulder Mercedes (100) 77 12 77 16 - 20 77 25 - 30

Shoulder Axillary (100) 77 6 77 8 77 10

Sinus Caldwell 85 8 85 10 85 12

Sinus Waters 85 10 85 12 85 14

Sinus Lateral 85 4 85 5 85 6

Skull AP 85 12 85 15 85 18

Skull Lat (Grid) 85 5 85 6 85 7

Tib-Fib AP (100) 77 3 77 3.5 - 4 77 4.5

Tib-Fib Lat (100) 77 2.5 77 3.2 77 4

Toe All Views 63 1.25 63 1.25 - 1.5 63 1.5 - 2

T-Spine AP 90 7.5 - 10 90 16 - 20 90 30

T-Spine Lat (2 sec) 90 15 - 25 90 35 - 40 90 60 - 70

Wrist PA 66 1.5 66 1.8 66 2

Wrist Obl 66 1.8 66 2 66 2.2

Wrist Lat 70 2 70 2.2 70 2.5

Zygomatic Arch SMV view (100 - 30") 70 2 70 2.5 70 3

Small Medium Large

UNIVERSAL CR TECHNIQUE CHART   LgM 2.1

If you have never seen            
ǘƘŜǎŜ ƪƛƴŘ ƻŦ ǘŜŎƘƴƛǉǳŜǎ ōŜŦƻǊŜΧ 

ÁThey are definitely going to be a bit on the 
scary side. 

ÁAny radiographer who really knows their 
film/screen (or low kV digital) techniques 
will hardly be able to believe that they are 
possible. 

 

 

 

 

So what does kVp and mAs do? 

Ábƻǘ ǿƘŀǘ ƛǘ ŘƛŘ ƛƴ ǘƘŜ ŦƛƭƳ ǿƻǊƭŘΣ ǘƘŀǘΩǎ ŦƻǊ ǎǳǊŜΗΗ 

ÁThere is still an optimum kVp, but it now 
controls only subject contrast. 

ÁTo a huge extent, mAs does not really control 
density/brightness any more. 

ÁDensity and brightness are now mainly controlled by 
processing algorithms. 

ÁYou just need enough mAs or your image will 
have quantum noise (pixel starvation, mottle). 

 

Quantum mottle or noise 

      Horrible                                  Bad                                   Perfect                         Over Saturated 
                                                                                                                                     (Permanent Loss                               
                                                                                                                                         of Contrast) 

What does optimum kV mean? 

 
ÁOptimum means the best!! 

Á9ǾŜƴ ǘƘƻǳƎƘ ƛǘΩǎ ŘƛƎƛǘŀƭΣ ȅƻǳ ǎǘƛƭƭ ƘŀǾŜ ǘƻ ǎǘŀȅ       
ƛƴ ǘƘŜ ƻǇǘƛƳǳƳ ǊŀƴƎŜΣ ȅƻǳ ŎŀƴΩǘ ǎǘŀǊǘ ǳǎƛƴƎ     
120 kV on everything. 

ÁIf you do use too much kV it will penetrate     
right through your patient and hit the IR   
because of incorrect attenuation. 

ÁThis will cause the image to be over penetrated, 
(saturated) causing a permanent loss in contrast. 

ÁOr if too little mAs is used it may cause mottle. 
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Differences Between Digital And Film 

ÁCentering and collimation are very important 
ǿƘŜǘƘŜǊ ƛǘΩǎ ǘŀōƭŜ ǘƻǇ ƻǊ ōǳŎƪȅ ǿƻǊƪΦ 

ÁExposure Index (EI) numbers (S, LgM, EI, ReX, 
EXI, DEI) are how you tell if your technique was 
correct. 

ÁThe EI number is only true if the centering and 
collimation are very good. 

 

 

 

More Differences Between Digital And Film 
 

Á¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ !ƎŦŀΩǎ нΦл-нΦо [Ǝa ǊŀƴƎŜΣ CǳƧƛΩǎ 
400-млл { ǊŀƴƎŜΣ D9Ωǎ ό5wύ Φн-.6 (or .8-2.4) 
range ŀƴŘ {ƛŜƳŜƴǎΨ нлл-900 range. 

ÁEven with the range you should always be 
ǎƘƻƻǘƛƴƎ ŦƻǊ ǘƘŜ άōŜǎǘέ ƴǳƳōŜǊ ƛƴ ǘƘŀǘ ǊŀƴƎŜ 
(which means the lowest dose). 

ÁLead shields and metal in the body will 
dramatically affect the EI number. 

ÁIf you are not able to use at least 33% of the IR 
you will probably have a corrupted EI number. 

 

Centering and the Dose Exposure Numbers  

ÁThese EI numbers are easily corrupted       
(but only up to 75% in most cases). 

ÁThe following slides show the elbow, chest 
and shoulder phantoms and how a change    
in centering and or collimation can affect 
(corrupt) the dose exposure number. 

Perfect centering ς 4 sided collimation 
LgM 1.81  

Kitty Corner ς touching at both corners 
LgM 1.81        0% change 

Long side touching edge 
LgM 1.85        13.3% change 


