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The following slides show a hand
phantom exposed from 50 to 100 kV to
demonstrate the minute differences
visualized on an image using higher kV’s
with both CR and DR.
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DIGITAL OPTIMUM kV

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 (lodine) 76-80

Pediatric:
Infant Extremities
Pediatric Chest (Screen)

Konica CR OPTIMUM kV

Body Part - Adult kV
Chest (Bucky/Grid)
Chest (Non-Grid)
Abdomen (lodine)
Extremities (Non-Grid)
Extremities (Grid)

110-130
80-90
70-75
60-65
65-70
70-75
75-80
75-90
75-85
75-90

Extremities (Bucky)
AP Spines
C-Spine Lateral
T-Spine Lateral
L-Spine Lateral
Ribs (Upper and Lower) 70-75
Skull 75-80

BE (Air Con) 100

Pediatric:
Infant Extremities
Pediatric Chest (Screen)




UNIVERSAL CR TECHNIQUE CHART LgM 2.1

Part

Abdomen
Ankle
Ankle
Ankle

Chest -Adult
Chest -Adult
Chest - Child
Chest - Child
Chest - Infant
Chest - Infant
C-Spine
C-Spine
C-Spine
C-Spine
C-Spine
C-Spine
C-Spine
C-Spine
C-Spine
Elbow
Elbow
Elbow
Femur - Distal
Finger
Foot
Foot
Foot
Forearm
Forearm
Hand
Hand

View

AP (Grid)

AP

(@]e]

Lat
AP (400 - tt -72")

Lat (400 - tt - 72")
PA (400 - 72")
Lat (400 - 72")
AP (400 - 40")
Lat (400 - 40")

AP (Bucky - 72")

AP (Bucky - 40")
Odontoid (72")
Odontoid (40")

Lat (Bucky - 72")

Swimmers (40")
Trauma Obl. (50"-tt)
AP (100 - 40")
Lat (100 -72")

AP

(@]o]

Lat
Lateral (400 - tt)
All Views - (100)

AP

(@]o]

Lat

AP (100)

Lat (100)
PA
(@]e]]

Small

kV
85
70
70
70
85
90
80
86
70
74
85
85
85
85
85
90
77
77
77
70
70
70
77
63
70
73
73
70
70
66
66

mAs

10-15
1.8
1.6
1.5

2-25

Medium

kV
85
70
70
70

mAs
20-25
2
1.8
1.6
3.2-4
75-9
25
5
1
2
15
6.4

Large

kV
85
70
70
70
90
90
80
86
74
78
85
85
85
85
85

77
77
77
70
70
70
77
63
70
70
70
70
70
66
66

mAs
30-40
25
2.2
2
5-6.4
125-15







UNIVERSAL CR TECHNIQUE CHART LgM 2.1

Part View Small Medium Large
kV  mAs kV mAs kV VAN
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) 3 70 5 70 7
Knee AP (Bucky) 3.5 85 3.5 85 4
Knee Obl (Bucky) 3.2 85 3.2 85 3.5
Knee Lat (Bucky) 3.2 85 3.2 85 3.5
Knee Sunrise (100 - tt) 4 70 5 70 6
Knee X-Table Lat (400 - tt) 2.5 70 3.6 70 4.5
L-Spine AP 16 - 20
L-Spine X-Table Lat (Grid) 125-160 95
Mandible Obl (100 - 40") 12.5 77
Pelvis AP (Grid) 20 85
Ribs Upper (72") 14 - 20 80
Ribs Lower (40") 20-25 85
Ribs Obl (72") 20 - 30 80
Shoulder AP (100) . 6-7 77
Shoulder Mercedes (100) 16 - 20 77
Shoulder Axillary (100) 8 77
Sinus Caldwell 10 85
Sinus Waters 12 85
Sinus Lateral 5 51)
Skull AP 15 85
Skull Lat (Grid) 6 85
Tib-Fib AP (100) 77
Tib-Fib Lat (100) . 3.2 77
Toe All Views 63
T-Spine AP 90
T-Spine Lat (2 sec) 90
Wrist PA . . 66
Wrist Obl . 66
Wrist Lat . 70
Zygomatic Arch SMV view (100 - 30") . 70































Long side touching edge
LgM 1.85 13.3% change





















Shoulder phantom with 3 sheets of
Polyethylene to make it the thickness of a
large adult male.

These experiments will show the difference
in EXI numbers when the collimation is left
more and more open.

































Fuji 85kVp @ 4 mAs - S# 357



85 kVp @ 8 mAs - S# 171



85 kVp @ 32 mAs - S# 38



85 kVp @ 200 mAs - S#6



85 kVp @ 400 mAs - S#3



85 kVp @ 500 mAs - S#4













































LL




Down while positioning the tube for a
Swimmers or cross table lateral hip and
then back up as the magnet holds it in place.



In this position the filter is lifted and the
round magnets hold it in place and for
the exposure the filter is dropped down.
























UNIVERSAL CR TECHNIQUE CHART LgM -1.8

Part

Abdomen-(LgM 2.1)

Ankle
Ankle
Ankle
Chest -Adult
Chest -Adult
Chest - Baby
Chest - Baby
Chest - Newborn
Chest - Newborn
C-Spine
C-Spine
C-Spine
C-Spine
C-Spine
C-Spine
C-Spine
C-Spine
C-Spine
Elbow
Elbow
Elbow
Femur - Distal
Finger
Foot
Foot
Foot
Forearm
Forearm
Hand
Hand

View

AP (Grid)
AP
(@]e]|
Lat
AP (tt-72")
Lat (tt- 72™)
PA (72™)
Lat (72")
AP (40")
Lat (40")

AP (Bucky - 72")
AP (Bucky - 40™)
Odontoid (72")
Odontoid (40™)
Lat (Bucky - 72™)
Swimmers (40")
Trauma ODbl. (tt)
AP (it - 40")
Lat (tt - 72")
AP
(@]e]|
Lat
Lateral (tt)
All Views
AP
(@]e]|
Lat
AP
Lat
PA
(@]e]!

Small

kV
85
66
66
66
85
90
80
80
70
74
85
85
85
85
85
90
70
70
70
70
70
70

63
70
70
70
70
70
66
66

mAs
10-15
1.25
1.2
1.1
i I
22-28
1.6
3.2
1.2
2
6.3
25
8
3.2

Medium

kV
85
66
66
66
85
90
80
80
72
s
85
85
85
85
85

77
70
70
70
70
70
77
63
70
4°)
70
70
4°)
66
66

g VANS
20-25
1.4
1.2
1.2
1.6-2
3.6-45
2
4
1.2
2
7.5
3.2

4

Large

kv
85
66
66
66
90
90
80
80
74
78

85
85
85
85

77
70
73
70
70
70
77
63
70
70
70
70
70
66
66

[ gVANS
30-40
1.6
1.5
1.4
25-3.2
6.3-8
2.5
5
1.2
2

4-5

5




UNIVERSAL CR TECHNIQUE CHART LgM - 1.8

Part View Small Medium Large
kV mAs kV (g VANS (g VANS
Hip AP (tt) 77 1.6 77 2 2-32
Hip X-Table Lat (Grid) 90 16 - 25 90 30 - 40 50 - 60
Humerus AP (tt) 65 1.25 65 2 2.5
Knee AP (Bucky) 81 1.8 85 1.8 2
Knee ODbl (Bucky) 81 1.6 85 1.6 1.8
Knee Lat (Bucky) 81 1.6 85 1.6 1.8
Knee Sunrise (tt) 70 2 70 2.5 3.2
Knee Non-Bucky 70 1.8 70 2 2.2
L-Spine AP 90 4.0 -6.3 90 8.0 -10 12.5-16
L-Spine X-Table Lat (Grid) 95 40 - 50 95 60 - 80 100 - 160
Mandible ODbl (tt - 40™) 70 3 70 4 5
Pelvis AP (Grid) 31 85 10 16
Ribs Upper (72") 85 . . 85
Ribs Lower (40™) 80 . 80
Ribs Obl (72") 80 . 80
Shoulder AP 70 . 70
Shoulder Mercedes 77 . 77
Shoulder Axillary 70 70
Sinus Caldwell 85 85
Sinus Waters 85 85
Sinus Lateral 85 85
Skull AP 85 . 85
Skull Lat (Grid) 85 . 85
Tib-Fib AP y4o) . 70
Tib-Fib Lat 70 . 70
Toe All Views 63 . 63
T-Spine AN = 90 90
T-Spine Lat (2 sec) 90 90
Wrist PA 66 . 66
Wrist (@]¢]] 66 . 66
Wrist Lat 70 70
Zygomatic Arch SMV view (tt - 30") 70 70







CR DEI Comparisons

Agfa- LgM Fuji - S Carestream - El Agfa - LgM Fuji - S Carestream - El
1.80 400.0 1700 2.10 200.0 2000
1.81 393.3 1710 2.11 196.7 2010
1.82 386.7 1720 2.12 193.3 2020
1.83 380.0 1730 2.13 190.0 2030
1.84 373.3 1740 2.14 186.7 2040
1.85 366.7 1750 2.15 183.3 2050
1.86 360.0 1760 2.16 180.0 2060
1.87 353.3 1770 2.17 176.7 2070
1.88 346.7 1780 2.18 173.3 2080
1.89 340.0 1790 2.19 170.0 2090
1.90 333.3 1800 2.20 166.7 2100
1.91 326.7 1810 2.21 163.3 2110
1.92 320.0 1820 2.22 160.0 2120
1.93 313.3 1830 2.23 156.7 2130
1.94 306.7 1840 2.24 153.3 2140
1.95 300.0 1850 2.25 150.0 2150
1.96 293.3 1860 2.26 146.7 2160
1.97 286.7 1870 2.27 143.3 2170
1.98 280.0 1880 2.28 140.0 2180
1.99 273.3 1890 2.29 136.7 2190
2.00 266.7 1900 2.30 133.3 2200
2.01 260.0 1910 2.31 130.0 2210
2.02 253.3 1920 2.32 126.7 2220
2.03 246.7 1930 2.33 123.3 2230
2.04 240.0 1940 2.34 120.0 2240
2.05 233.3 1950 2.35 116.7 2250
2.06 226.7 1960 2.36 113.3 2260
2.07 220.0 1970 2.37 110.0 2270
2.08 213.3 1980 2.38 106.7 2280
2.09 206.7 1990 2.39 103.3 2290

2.40 100.0 2300




Dose Exposure Index Comparison

S EXI D] S EXI DI
(Konica) (Shimadsu) (Swissray) (Konica) (Shimadsu) (Swissray)

400 200 25.0 275 325 37.5
395 205 25.5 270 330 38.0
390 210 26.0 265 335 38.5
385 215 26.5 260 340 39.0
380 220 27.0 255 345 39.5
375 225 27.5 250 350 40.0
370 230 28.0 245 355 40.5
365 235 28.5 240 360 41.0
360 240 29.0 235 365 41.5
355 245 29.5 230 370 42.0
350 250 30.0 225 375 42.5
345 255 30.5 220 380 43.0
340 260 31.0 215 385 43.5
335 265 31.5 210 390 44.0
330 270 32.0 205 395 44.5
325 275 32.5 200 400 45.0
320 280 33.0 190 440 47.5
315 285 33.5 180 480 50.0
310 290 34.0 170 520 52.5
305 295 34.5 160 560 55.0
300 300 35.0 150 (510]0) 57.5
295 305 35.5 140 640 60.0
290 310 36.0 130 680 62.5
285 315 36.5 120 720 65.0
280 320 37.0 110 760 67.5

100 800 70.0




Radiation Dose Saved

Radiation 50% EIl 50% ElI Total Dose
Saved Decrease Dose Reduction
0 (MAS) (MR) 0)

KV MA Dose

> (MR)

20 221.0
10 152.8 30.90% 5.0 76.4 65.43%
8 134.8 39.00% 4.0 67.4 69.50%

6.3 120.0 45.70% 3.2 60.0 72.85%
4 87.0 60.60% 2.0 43.5 80.32%










CESIUM DR UNIVERSAL TECHNIQUE CHART

Part View Small Medium Large

kV. mAs kV mAs VAN
Abdomen AP (Grid) 85 4to5 85 810 10 16 -20
Ankle AP 70 15 70 2 25
Ankle Obl 70 1.3 70 1.8 2
Ankle Lat 70 1 70 1.25 15
Chest -Adult AP (Grid) 117 1.6 117 2 3.2
Chest -Adult AP (Non Grid) 1 90 1.6 2
Chest (2-9 Ib) AP (Non Grid - 45") 1.0 73 1.3 15
Chest (2-91b) Lat (Non Grid - 45") 14 75 1.6 2
Chest (10-20 Ib)PA (Non Grid - 72") 11 81 1.2 14
Chest (10-20 Ib)_at (Non Grid - 72" 14 85 1.6 1.8
Chest (21-35 Ib)PA (Non Grid - 72") 14 1.6 1.8
Chest (21-35 Ib)_at (Non Grid - 72" 1.8 2.0 2.2
C-Spine AP (Bucky - 72")
C-Spine AP (Bucky - 40") 3 4
C-Spine Odontoid (72") . 14
C-Spine Odontoid (40") : 35 45
C-Spine Lat (Bucky - 72") 6.3 8
C-Spine Swimmers (40") 25
Elbow AP : 1.2 14
Elbow Obl : 1.4 1.6
Elbow Lat : 1.6 1.8
Finger All Views 0.7 0.8
Foot AP : 1.2 1.6
Foot Obl : 1.4 1.8
Foot Lat : 2.2 2.8
Forearm AP . 1.6 2.2
Forearm Lat : 1.8 25
Hand PA : 0.8 1
Hand Obl : 1 1.2
Hand Lat 1.2 1.6




CESIUM DR UNIVERSAL TECHNIQUE CHART

Part View Small Medium Large

kVV mAs kV mAs kV mAs
Hip AP 85 4to 5 85 8 85 12
Hip X-Table Lat (Grid) 90 14 90 20 90 36
Humerus AP (Non Grid) 1.6 66 2 66 2.5

Knee
Knee
Knee
Knee
L-Spine
L-Spine
Mandible
Pelvis
Ribs
Ribs
Ribs
Shoulder
Shoulder
Shoulder
SIS
Sinus
Sinus
Skull
Skull
Tib-Fib
Tib-Fib
Toe
T-Spine
T-Spine
Wrist
Wrist
Wrist

Zygomatic Arch

AP (Bucky)
Lat (Bucky)
Sunrise
Non-Bucky
AN =

X-Table Lat (Grid)

Obl (40")
AP (Grid)

Upper AP (72")
Upper Obl (72")
Lower AP (45")

AP (Bucky)
Mercedes

-T Axillary (N-Grid

Caldwell
Waters
Lateral

AP
Lat (Grid)
AP
Lat
All Views
AP
Lat
PA
(@]e])
Lat
S\ AVAVATEAY

77
77
70
70
90
95

85

3.2
25
1.6
25

o P
bwmboooob-ooomoooomb

= N
o™

77
77
70
70
90
95
81
85
81
81
85
77
77
70
85
85
85
85
85
77
77

85
90

63

77
77
70
70
90
95
81
85
81
81
8
77
77
70
85
85
85
85
85
77
77
60

90

63

67
70

6.4
5
2.5
3.6
14
40
12
16
18
25

3.2
2.5
1
11to 12
28
1.25
1.5
1.8
10




GADOLINIUM DR UNIVERSAL TECHNIQUE CHART

Part View Small Medium Large

kV. mAs kV [ VANS kV. mAs
Abdomen AP (Grid) 85 6108 85 10to 16 85 20 -32
Ankle AP 70 2 70 25 70 3.2
Ankle Obl 70 1.6 70 22 70 2.8
Ankle Lat 70 1.25 70 1.6 70 2
Chest -Adult AP (Grid) 2 25 4
Chest -Adult AP (Non Grid) 90 1.6 90 2 90 25
Chest (2-91b) AP (Non Grid -45") 71 1.3 73 1.5 75 1.8
Chest (2-9Ib) Lat (Non Grid - 45") 1.8 75 2.0 77 25
Chest (10-20 Ib)PA (Non Grid - 72") 81 1.4 81 1.6 81 1.8
Chest (10-20 Ib)_at (Non Grid - 72"} 85 1.8 85 2.0 85 25
Chest (21-35 Ib)PA (Non Grid - 72") 1.8 81 2.0 81 2.3
Chest (21-35 Ib)_at (Non Grid - 72"} 85 2.2 85 2.6 85 3
C-Spine AP (Bucky -72") 85 11.0-14 14 - 20
C-Spine AP (Bucky -40") @ 85 3 85 4 6.3
C-Spine Odontoid (72") 85 11to 14 14 to 18
C-Spine Odontoid (40") 85 3.5 85 4.5 5.5
C-Spine Lat (Bucky -72") 85 6.3 8 10
C-Spine Swimmers (40") = 90 25.0 32
Elbow AP 66 1.4 1.6 1.8
Elbow Obl 66 1.6 1.8 2
Elbow Lat 66 1.8 2.0 22
Finger All Views 60 0.8 1 1.2
Foot AP 66 14 1.6 1.8
Foot Obl 66 1.6 1.8 2.2
Foot Lat 66 2.2 2.6 3.2
Forearm AP 68 1.8 24 3
Forearm Lat 68 2 2.6 3.2
Hand PA 63 1 1.2 1.6
Hand Obl 63 1.2 1.5 1.8
Hand Lat 66 1.4 1.8 2.2




GADOLINIUM DR UNIVERSAL TECHNIQUE CHART

Small Medium

kV. . mAs kV mAs kV mAs
Hip AP 85 5to7 85 10to 12 85 14to 16
Hip X-Table Lat (Grid) 90 20 90 32 920 50
Humerus AP (Non Grid) 66 2.2 66 2.8 66 3.2

Part View Large

Knee
Knee
Knee
Knee
L-Spine
L-Spine
Mandible
Pelvis
Ribs

AP (Bucky)
Lat (Bucky)
Sunrise
Non-Bucky
AP

X-Table Lat (Grid)

Obl (40")
AP (Grid)

77 4
77 3.2
70 2.4
70 3.8
90 7
25
10
2.5

77
77
70
70
0]
95
81
85

6.4
5
3

4.5

12

36

12

16
6

77 8

77 6.4
70 3.8
70 54
90 20
95 (5]0)
81 15
85 20
81 25

Upper AP (72") 81
Upper Obl (72") 81 25 81 35
Lower AP (45") . 85 8 25

Ribs
Ribs

Shoulder
Shoulder
Shoulder
Sinus
Sinus
Sinus
Skull
Skull
Tib-Fib
Tib-Fib
Toe
T-Spine
T-Spine
Wrist
Wrist
Wrist

Zygomatic Arch

AP (Bucky)
Mercedes

-T Axillary (N-Grid,

Caldwell
Waters
Lateral

AP
Lat (Grid)
AP
Lat
All Views
AP
Lat
PA
Obl
Lat
SMV view

77
77
70
85
85
85
85
85
77
77
60
85
90
63
63
67
70

77 14
77 32
70
85
85
85
85
85
77
s
(5]0)
85
90
63
(X
67
70
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How much Dose are you getting from
scatter radiation coming out of your patient?



We did this experiment many times with and without
grids, at 115 and 85 kVp, and at 3 different angles.
This one is taken at 90 degrees to the patient.



This one is taken at 45 degrees to the patient.



And this one we are calling O degrees.



Dose exposure due to scatter Dose exposure due to scatter
from Portable Chest Xrays from Portable Chest Xrays

Angle of Average Angle of Average
Chamber Distance Dose #1 Dose #2 Dose Chamber Distance Dose #1 Dose #2 Dose

(Deg) (ft) (microR) (microR) (microR) (Deg) (ft) (microR) (microR) (microR)
90 1 96.0 94.6 95.3 (e]0] 1 316.0 320.0 318.0
90 42.7 42.0 42.4 90 125.8 127.2 126.5
920 21.1 22.0 21.6 90 68.3 67.6 68.0
920 13.3 12.7 13.0 90 42.2 41.0 41.6
90 10.6 9.0 9.8 ]0] 27.1 28.3 27.7
90 6.9 6.1 6.5 90 19.7 19.7 19.7
45 195.5 196.2 195.9 45 744.0 778.0 761.0
45 79.3 80.7 80.0 45 295.0 295.0 295.0
45 38.3 39.2 38.8 45 150.7 151.2 151.0

24.3 23.8 24.1 45 98.3 97.6 98.0

16.2 17.9 17.1 45 66.2 65.2 65.7

11.6 12.0 11.8 45 48.6 47.4 48.0

9.4 9.1 9.3 45 33.6 32.7 33.2

7.1 6.4 6.8 27.6 27.5 27.6

34.0 33.1 76.0 75.1 75.6

24.5 23.0 50.5 51.8 51.2

17.4 16.0 39.3 39.8 39.6

14.0 14.2 32.3 31.9 32.1

10.5 11.6 25.4 27.0 26.2

8.4 8.9 22.4 21.8 22.1

6.3 7.5 17.0 16.9 17.0

5.3 6.4 14.3 14.4 14.4

0.0 0.0 12.6 12.5 12.6

0.0 0.0 10.2 9.9 10.1

0.0 0.0 8.3 8.2 8.3
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Chest technique of 85@3.2 was used for all Chest technique of 115@4 was used for all
exposures. lonization Chamber angle is exposures. lonization Chamber angle is measured
measured from mid sagittal plane. from mid sagittal plane.




This experiment used the arm/hand phantom and a 10x12 CR
cassette processing at 1200 speed. We set it up where many
techs stand when making a PCXR exposure. This photo and the
following two images have the cassette at: 9’ from the patient
at 15 degrees and 4’ from tube at 30 degrees.



9' FROM PATIENT AT 15 DEGREES 9' FROM THE PATIENT AT 15 DEGREES
4' FROM TUBE AT 30 DEGREES 4' FROM THE TUBE AT 30 DEGREES

85 KV @ 3.2 MAS 115 KV @ 4 MAS

1 EXPOSURE 1 EXPOSURE




9' FROM PATIENT AT 15 DEGREES 9' FROM PATIENT AT 15 DEGREES
4' FROM PATIENT AT 30 DEGREES 4' FROM TUBE AT 30 DEGREES

85 KV @ 3.2 MAS 115 KV @ 4 MAS

5 EXPOSURES 5 EXPOSURES
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Cluster Ballooning






Associated Press 1983
and http://uwww.flightdata.comnm

dssociated Press

































