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Thomas Edison is seen viewing the hand of his
unfortunate assistant, Clarence Dally, through a
fluoroscope of his own design. Dally’s hand rests on
the box that contains the x-ray tube.
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The Ten Commandments of Radiation Protection
1. Understand and apply the cardinal principles of 7. The person whp is holding ‘h‘? patler\l myst alw;_]ys
radiation control: time, distance, and shielding. wear a protective apron and, if possible, protective
2. Do not allow familiarity to result in false security. gloves. )
3. Never stand in the primary beam. 8. Use gonadal shields on all people of childbearing
4. Always wear protective apparel when not behind a age when such use will not interfere with the
protective barrier. examination.
5. Always wear an occupational radiation monitor and 9. Examination of the pelvis and lower abdomen of
position it outside the protective apron at the collar. pregnant patients should be avoided whenever
6. Never hold a patient during radiographic examina- possible, especially during the first trimester.
L 2oz mecha_nlcal b dev!ces when 10. Always collimate to the smallest field size appropri-
possible. Otherwise, have family or friends hold i
the patient. ate for the examination.
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INTERNATIONAL SYSTEM OF

CUSTOMARY UNIT UNITS (SI)
Quantity Name Symbol Name Symbol
Exposure roentgen R air kerma Gy,
Absorbed dose rad rad gray Gy,
Effective dose rem rem sievert Sv
Radioactivity curie Ci becquerel Bq
Multiply R by 0.01 to obtain Gy,
Multiply rad by 0.01 to obtain Gy,
Multiply rem by 0.01 to obtain Sv
Multiply Ci by 3.7 x 10" to obtain Bg
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Element Chemical Symbol Atomic Number K X-ray Energy (keV)* Melting Temperature (°C)
Tungsten w 74 69 3400
Molybdenum Mo 42 19 2600
Rhodium Rh 45 23 3200
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Nominal Focal Spot Size Compared With Maximum Acceptable Dimensions

Nominal Focal Spot Size Acceplable Measured

(mm) Focal Spot Size (mm)
Width x Length Width x Length
0.1 X 0.1 0.15 x 0.15
0.3 x 0.3 0.45 X 0.65
0.4 X 0.4 0.6 X 0.85
0.5 X 0.5 0.75 X 1.1
1.0 x 1.0 14 X 2.0
2.0 3 2.0 2.6 X 3.7
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Posteroanterior chest images
demonstrate the heel effect. A, Images
taken with the cathode up (superior). B,
Image with cathode down (inferior).
More uniform radiographic density is
obtained with the cathode positioned
to the thicker side of the

anatomy, as in B. (Courtesy Pat Duffy,
Roxbury Community College.)
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Representative radiographic rating charts for a given x-ray tube. Each chart specifies
the conditions of operation under which it applies

whad (g0

NI
e N\
TS |\\\\\

B T . T Lttt N \\\ 19U Apailiall il LEAYY A La

Kilovolts peak (KVp)
g
2
3
Kilovolts peak (kVp)

0.005 .01 0.1 1 10 20 0.005 .01 01 1 10 20 égbu.d‘
Maxi p time in d Maximum exposure time in seconds
o e \ > a. 95(|)<\gp, 15(? mAi 1 5;13400
] 200 mA mmwﬂ 250 A rom; 0.6-mm focal spo
300 |mA|
5 125 _\@m ™~ g s X“‘”"‘" AN »_b.85kVp, 400 mA, 0.55: 3400
= ‘\@\\ £ 700 mA \\\\ rpm; 1-mm focal spof
£ 10 R ool M c.125kVp, 500 mA, 0.1 s;
& .l _400mA \ a \
2 | ooma g k. ﬁ"’\k N \ 10,000 TP, =T focar Spot
= I—J—]mm ‘ x ’_I—I'om ENTNING \ \ » d.75kVp, 700 mA, 0.3s; 10,000
o lLig10mm 11e ) o 3690 mm 11 | 3 \ rom; 1-mm focal spot
10.005 .01 0.1 1 10 20 0.005 .01 0.1 1 10 20 .
i p time in Maximum exposure time in seconds > e.88kvp, 400 mA 0.1 5; 10,000

rom; 0.6-mm focal spot

whad (g

> il g migall 3



Ag).\.\l\’é)\.l.i\.@.\.aualaﬂ\ éjm‘@ﬁﬂ‘}w‘ﬁj\ﬁhu}é | 2
(o2 padll 2 il Jaladdd p
(0ol @S A5 g H3a 3l s Gilas ) JAs Shisie p

adl 38 sl B
w3l 4 cilaaidl s p
e Y HU/S 500 2ss o) ) aien of (S B
82 10 20 i 55 o and HU/S 1000 Al 58 <l 13 Ll
Ll 2 38 5 & s ) zlsgd ) a saa 5 120000 le xaad) Lia) 13 p

whad (g0

daalieY) (5 pad) BliiaY) deu

220 1o
200 |seC
180
160
140 250 nu/sec
120 |-=-f-f=-=-="

100
80
60
40
20

Imput curve

Jla alaag (x 1000)

4

C°°/fng
C‘,’l’e

o ams

33

12 3 45 6 79879 10 11 12 13 14 il g3l (min)

16 il mg paaigall Sl



1 &Lg&‘}“ el

17

dancall o slall A4S — 3en daala

whad (g0

Thousand heat units (kVp 3x mA 3x sec.)

50 N

0 \\

0 5 10 15
Time in minutes

Question:

Answer:

A particular examination results in delivery
of 50,000 HU to the anode in a matter of
seconds. How long will it take the anode to
cool completely?

The 50,000-HU level intersects the anode
cooling curve at approximately 6 minutes.
From that point on, the curve to complete
cooling requires an additional 9 minutes
(15-6=29). Therefore, 9 minutes is required
for complete cooling.
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Question: A 30-keV x-ray ionizes an atom of barium
by ejecting an O-shell electron with 12 keV
of kinetic energy. What is the energy of the
scattered x-ray?

the binding energy of an O-shell electron of barium is 0.04 keV

30 keV = Es+(0.04 keV +12 keV)

E, =30 keV —(0.04 keV +12 keV)
=30keV—-(12.04 keV)
=17.96 keV
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Alomic K-Shell Electron
Element Number Binding Energy (keV)
Hydrogen 1 0.02
Carbon 6 0.3
Nitrogen 7 0.4
Oxygen 8 0.5
Aluminum 13 1.6
Calcium 20 4.1
Molybdenum 42 19
Rhodium 45 23
lodine 53 33
Barium 56 37
Tungsten 74 69
Rhenium 75 72
Lead 82 88

Atomic Number and K-Shell Electron Binding Energy of Radiologically
Important Elements
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Question: If the relative probability of photoelectric
interaction with soft tissue for a 20-keV
x-ray is 1, how much less likely will an
interaction be for a 50-keV x-ray? How
much more likely is interaction with iodine

(Z = 53) than with soft tissue (Z = 7.4) for

a 50-keV x-ray?

Bkall (g A daall

20keVY (2% )
er: ={=| =0.064
nswer: (i) =(3)
(__‘) = 368
4
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Effective Afomic Number of Materials Important to Radiologic Science

Type of Substance

Effective Atomic Number

HUMAN TISSUE

Fat 6.3
Soft tissue 7.4
Lung 7.4
Bone 13.8
CONTRAST MATERIAL

Air 7.6
lodine 53
Barium 56
OTHER

Concrete 1174
Molybdenum 42
Tungsten 74
Lead 82

il o Guaigl 5



o gaall SSatl) g 1 3N Al g8

1.02 J8Y) o) 35S il 4aiY) (5568 dilda ()65 Ladic B

Posito Lid o L)y L0 clip Sl e s YT oSad (Mev
‘;\{\/\N\/‘Uw\ﬂ?\]\[\/\/\’ S Z oy alsis oAl sl ) gam sy LSl Jasy
F FHE pslaia; (0.511 keV 4 Lugio JSI) B (8 5 sluiis
oladyl b

O o) Tan S Al 2l i Al S Laie p
s 3,3 3153 Jd (e Ll (el of Sad (10 Mev
ST S 051868 jama el 50

loelail) ypaill 4 4dae ye cOlelill ol p

@ OsiasS it ) AafS Lalill ool Guss p
/?ii& sl s (e 5301 A1y 5 a4

\2\ Bogall (A maa JSE ) G Sl gon b

B i T
é‘mﬂf Photolctc & Aadtll Clogled) amseSl Y) Jeld i p
Image A, 3 peall Jiisa g_s'“ b g gall Jaad Y Cus B pual)
receptor R
C Tranbmited (PUaS) ) (g5 aaall cld mg ) il Sl

Three types of x-rays are important fo the making of a

radiograph: those scattered by Compton inferaction .é) { ).. 1 .H EJ:IL’J\ % ’"‘\j\ e | ..~. >
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Question: What is the relative probability that 60-keV
x-rays will undergo Compton scattering in
bone compared with soft tissue?

Answer:  Mass density of bone = 1850 kg/m*

Mass density of soft tissue = 1000 kg/m’
LTI
1000

whad (g

salall A8, 4383le ¢ Lalall) yaliaial)

Substance Mass Density (kg/m’)
HUMAN TISSUE

Lung 320
Fat 910
Soft tissue, muscle 1000
Bone 1850
CONTRAST MATERIAL

Air 13
Barium 3500
lodine 4930
OTHER

Calcium 1550
Concrete 2350
Molybdenum 10,200
Lead 11,350
Rhenium 12,500
Tungstate 19,300

Mass Density of Materials Important to Radiologic Science
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Question: Assume thart all x-ray interactions during
. Whart 1s

Image
receptor — |
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Balall A8, 4383e ; Laalddl) yaliaial)

mammography are photoelectric
the differential absorprtion of

microcalcifications (Z = 20, p = 1550 kg/
m?*) relarive to farry rtissue (Z = 6.3, p =
910 kg/m?)?
Answer: Differential absorprion due ro aromic
nLln)ber:
> 3
(-0 — S
6.3 250
Differential absorpuon due to mass densiry
1550
= =1.7:1
210

Tortal differential absorprion

=32x1.7=54.4:1

X-rays in

Question: What is the probability that an x-ray will
interact with iodine rather than soft tissue?
Answer:  Differential absorption as a result of atomic

number:

74

Differential absorption due to mass density

493

=——=4.93:1

1.0

Total differential absorption

3
(5_3] ~367:1
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Number of x-rays
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X-ray energy

Number of x-rays
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X-ray energy (keV)
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Question: Answer:  The area under the curve and the output
Suppose the curve labeled 72 kVp covers a intensity are proportional to the square of
total area of 3.6 cm?and represents an x-ray the ratio of the kVp change. A ratio can be
quantity of 1.25 mGy. What area under the established.

x i A
curve and'x ray quantity would be expected [j__) (3.6 cm?) = (1.3)3:6 cm?) = 4.7 em?
for operations at 82 kVp? 72

and
(1.3)(1.25 mGy,) = 1.63 mGy,
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Factor 7 Effect

Tube current Amplitude of spectrum

Tube voltage Amplitude and position

Added filtration  Amplitude; most effective at low
energy

Target material  Amplitude of spectrum and position
of line spectrum
Voltage Amplitude; most effective at high
waveform energy

whad (g

i) AV Canda e 5 5igall Jal gl

An Increase in Results in

Current (mAs) An increase in quantity; no change
in quality

Voltage (kVp) An increase in quantity and quality

Added filtration A decrease in quantity and an
increase in quality

Target atomic An increase in quantity and quality
number (Z)
Voltage ripple A decrease in quantity and quality
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Exposure (i Gy jmAs) at 100 cm
g
T

150 kVp
125 kVp
110 kVp

100 kVp
90 kVp

80 kVp
70kVp

60 kVp

50 kVp

40 kVp

2 | | 1 | |
1 2 3 4 5
Total filtration (mm Al)

These curves apply only for single-
a1 Rhase, full-wave—rectified apparatus

L) AN 308 e 5 el Jal gall

saal 0 Toc bl yy guall Akl 8 Ayl AasY) Aa o B0k S5 P
(MGyYq) #lsell G2 gl Gl
MGy/S, lals oelell) pa il Jara Gilsy p
mqu/min, mGYQ/mAS
LS g die elad) Ao ja Apapall 48V il jaad p
1 2 e dldy 50 UGy /MAS « a8 s 1S 70 aied
Al dadill e i

i) iV 3as e 5 el Jal gl

The Effect of

Image Receptor

Increasing X-ray Quantity Is  Exposure Is
mAs Increased Increased
proportionately
kvp Increased by Increased by
(kVPz )z ( kVp: Y
kVpl kVPI
Distance Reduced by Reduced by
(&) (&)
d! dg
Filtration Reduced Reduced
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X-Ray Quantity and mAs

where |, and 1, are the x-ray intensities at mAs,
and mAs,, respectively.

Question: A laferal chest fechnique
calls for 110 kVp, 10 mAs, which results
in an x-ray intensity of 320 uyGya at the
position of the patient. If the mAs is
increased to 20 mAs, what will the x-
ray infensity be?

whad (g0

MAS g i IS5 15k Gl i) 508 s p
Answer: X _ 20 mAs
320uGy, 10 mAs
5 . )
X = M = 640 llG)'l

10 mAs

i) iV 3as e 5 el Jal gl

X-Ray Quantity and mAs

L _ mAs,

!2 ITIAS:

where |, and |, are the x-ray intensities at mAs,
and mAs,, respectively.

Question: The radiographic fechnique
for a kidneys, ureters, and bladder (KUB)
examination uses 74 kVp/60 mAs. The
result is a patient exposure of 2.5 mGya.
What will be the exposure if the mAs
can be reduced to 45 mAs?2

whad (g

X A 45 mAs

Answer: . =—
2.5mGy, 60mAs

(2.5 mGy,)(45 mAs)
- 60 mAs

=1.9 mGy,
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MAS = mA X5 L“'@"M e Z'GA}:‘AS‘ ‘L’L’}):“gy\ Re e MAS Rz P
=mC/sxs _‘\.I.\.\,\.nlww'.~ ) MY\ é\.ﬁ ‘_;\”‘5 MAM L.;:‘
=mC -

where C (coulomb) is a measure of electrostatic du"‘ ’

charges and 1 C = 6.25 x 10" electrons.

Question: A radiograph is made at 74 kVp/100 mAs.
How many electrons interact with the
target?

Answer: 100 mAs= 100 mC

=6.25x10" electrons

whad (g0

i) A 3as e 3 )55l Jal gl

X-ray Quantity and kVp ‘):B:? dja.a @‘)A c& "JJL w‘ M‘Y\ W) k._\ut\:\z >

] (m]’ At il e Gilaall 50 eSl) agal

& kVp:

Iz

where /; and [, are the x-ray intensities at kVp,
and kVp;, respectively.

32 mGy, Vp )
e 0.32 mGy, =[1]0 kV p]

Question: A lateral chest technique calls for 110 kVp, I, 125 kVp
10 mAs and results in an x-ray intensity of L s
0.32 mGy, (32 mR). What will be the I =(0.32 mGy 125kVpY
intensity if the kVp is increased to 125 kVp 2 =10.32 mGy.) 110kVp
and the mAs remains fixed? ) y
=(0.32 mGy,)(1.14)

=(0.32 mGy,)(1.29) = 0.41 mGy,
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X-ray Quantity and kVp R Jana @JA & \A:)L And) A2 ZY) B2k lis p
L (kvp, Y AV gl e galaddl (Sl oSl agal)
b \kVp:
where I; and [, are the x-ray intensities at kVjp,
and kVp,, respectively.
Question: An extremity is examined through a Answer: ! = { 5_4 k\tp )

technique of 58 kVp/8 mAs, resulting in an 240 uGy, \58kVp

entrance skin exposure (ESE) of 240 uGy,. 54 kVp 2

If the technique is changed to 54 kVp/8 mAs 1=(240 }lC_v_][ I }

to improve contrast, what will be the x-ray % A p

quantity? =(240 pGy.)(0.93)

= (240 pGy.)(0.867) = 208 pGy.,

whad (g0
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L %40 s Gadaall L 5eSH agall 50l 5 Al 28V 508 dae Loae callaty ()l p
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il o e Al 28 (e 335
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Question: A radiographic  technique «calls for Answer: | _(15mAs (92 kVp 1
80 kVp/30 mAs and results in 1.4 mGy.. 1.4 mGy, |30 mAs ]( 80 k\"p]
What is the expected ESE if the kVp is G
increased to 92 kVp (+15%) and the mAs =14 mCyl[ 15 mAs ][ 92kVp
30 mAs /| 80 kVp

reduced by one half to 15 mAs?
= 1.4 mGy, (0.5)(1.32)=0.92

whad (g0

]:

mGy,

i) A 3as e 3 )55l Jal gl

X-ray Quantity and Distance X Jaza Dol LuSs: 37\3:3“]\ MSI\ AW L,\.u\.'\ﬁ >
i‘L: (%".)z A sl drias G (e il

where [, and [, are the x-ray intensities at
distances dy and d;, respectively.

)

. o _(91cm Y
Question: Mobile radiography is conducted at 100 cm Answer: %= {IOIO_\:;]
SID and results in an exposure of 0.13 mGy, [ 2
(13 mR) art the image receptor. If 91 cm is by ={0.13mGyi)[ 190 "m]
the maximum SID that can be obrained for 91cm
a particular examinartion, what will be the =(0.13 mGy,)(1.1)*
image receptor exposure? =(0.13mGy,)(1.1) = 0.14 mGy,
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X-ray Quantity and Distance P Jars B e Lse L) Ay sad il
L (3_] AV gl driae Cana e dilidll
2 h

where I, and I; are the x-ray intensities at
distances d, and d;, respectively.

Question: A posteroanterior (PA) chest examination A cwars ;=( 300 ‘:m]
(120 kVp/3 mAs) with a dedicated x-ray 0.12mGy, 1100 cm
imaging system is taken at an SID of 300 cm. 300 cm )
The exposure at the image receptor is 1=0.12 mC,v.{ 100 < )
0.12 mGy, (12 mR). If the same rechnique i -
is used at a SID of 100 ¢m, what will be the =(0.12 mGy, )(3)*
X-ray exposure? =(0.12 mGy, )(9) = 1.08 mGy,
i o

i) A 3as e 3 )55l Jal gl

The Square Law BJLJ) die ﬁ‘u‘i&‘ ;c.f‘r‘ a"u Uai)’:' A.;‘: Lliall >
mAs, _ SID} ad 33l ) Al el a5 allSl i Le Adliall
mAs,  SID}

Alall a3 Jare g e iy MAS 2 p¥) LS
where mAs, is the technique at SID,, and mAs; is
the technique at SID,.

Question:  What should be the new mAs in the previous
question to reduce the x-ray quantity to
0.12 mGy, at 100 cm?

Question: A posteroanterior (PA) chest examination
(120 kVp/3 mAs) with a dedicated x-ray
imaging system is taken ar an SID of 300 cm.
The exposure at the image receptor is
0.12 mGy, (12 mR). If the same technique
is used ar a SID of 100 ¢cm, what will be the
X-ray exposurc?
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The following data were obtained with the

3 2 b 12 DATA
radiographic tube operated at 70 kVp, “& Absorber thickness X-ray quantity
while the detector was positioned 100 cm (mm Al) (mR)
from the target with 1.0-mm Al filters Levihe 1.0 0 1.18
inserted between the target and the detector. 0.82
Estimate the HVL from observation of this - 0.63
data. Then plot the data to see how close 6" b
. ‘e = 0.38
you were. IE
| & = 0.20
Collimation §
il 3
: %
el R 2 Aluminum absorbers
One half of 1.18 uGy, is 0.59 uGy,; 2
therefore, the HVL must be between 2 and ml% 5
3 mm of Al A plot of the data shows the
HVL to be 2.4 mm Al —-——
Elnckation detecion Absorber thickness (mm Al)

whad (g0
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Leid o ala 33 Jul il sl e galad) el 2gall 33L ) ae e i) da jall Baga A2 5 P
L 488) gal) Coinil) dauda daid Lgaa 22 3 g

Kilovolt Peak Half-Value Layer (mm Al)
50 1.9
75 2.8

100 3.7

125 4.6

150 5.4
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Unfiltered LG-"“ Bl :".-.‘i SEY) U":‘J“n U“ﬁ)’j L.sj‘ 9.53)3 g;ﬂ\} Al daddia
beam
A jall Alad jeS (jalae B2 2305 P
§ rd o Cumy Al 5 Aeladind Agend Tl (Z = 13) Al B
Y = cbomm S L ABUL Lmitie i (e el
i Copper (Z =29), fin (Z = 50), gadolinium(Z = »
ideal 64), holmium (Z = 67)
X-ray energy
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Adlae ol Al L) e bl guaill 5 3eal 8 cilad ) (55

A jad Tl Lo ye Agandl ol Gl 51 4290 7 5 04 3380 U5 p
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Compensating filters. A, Trough filter. B, Wedge filter. C, “Bow-tie”
filter for use in computed tomography. D, Conic filters for use in
digital fluoroscopy
i o

i) iV B ga Ao 3 figal) Jal g2l

A
Filter
A

A

o L,
/4 mm 13 mm'\2mm'\
/] 1 \ A

Use of a trough filter for examination of the Arangement of apparatus with the
chest use of an aluminum step-wedge for
serial radiography of the abdomen

and lower exfremities

Use of a wedge filter for
examination of the foot
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Factors That Affect X-ray Quality and Quantity

An Increase in

X-ray Quality

X-ray Quantity

mAs
kVp
Distance
Filtration

None
Increased
None
Increased

Increased
Increased
Reduced
Reduced
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FIGURE 11-1 Some x-rays interact with the patient and are
scattered away from the image receptor (a). Others interact
x with the patient and are absorbed (b). X-rays that arrive at the
f’;; }1‘\\ image receptor are those transmitted through the patient
ig without interacting (c) and those scattered in the patient (d).
ff ‘s‘\ X-rays of types c and d are called image-forming x-rays.

| =— Image receptor
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PERCENT INTERACTION Percent
kVp Photoelectric Compton Total Transmission
50 79 21 >99 <1
60 70 30 >99 <1
70 60 40 >99 <1
80 46 52 98 2
90 38 59 97 3
100 31 63 94 6
110 23 70 93 7
120 18 83 91 9

A

Through 10 cm of Soft Tissue

Percent interaction
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Grid Surface X-ray Absorption Question: When viewed from the top, a particular grid
% x-ray absorption shows a series of lead strips 40 pm wide
width of grid strip %100 separated by interspaces 300 um wide.
width of grid strip How much of the radiation incident on this
+width of grid interspace grid should be absorbed?

Answer:  If 300 + 40 represents the total surface area
and 40 represents the surface area of

Question: A grid is constructed with 50-um strips and absorbing material, then the percentage
a 350-um interspace. What percentage of absorption is as follows:
x-rays incident on the grid will be absorbed 40 um
by its entrance surface? 340 um =0.118=11.8%
Answer: S0 um 0.125212.5%
50 um+ 350 um
Al (g 00

B <R e

hlaase O ASLET p
T 4ol Slas
D Zdlaiall il (s i) age B
h 4S8l dSless

rAbladdl A Jane cony

= | T |- |=< D »|

Question: A grid is fabricated of 30-um lead grid strips
sandwiched between interspace material

that is 300 pm thick. The height of the grid Grid Ratio
is 2.4 mm. What is the grid ratio? h
2 Grid ratio= —
Answer:  Grid ratio= h o0 D

D 300 um
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Question:  What is the grid frequency of a grid that has
agridstrip width of 30 gm and an interspace
width of 300 pm?

Answer:  Ifoneline pair=300 pm+ 30 pm=330 pm,
how many line pairs are in 10,000 pm
(10,000 pm = 1 cm)?

10,000 pm/cm
330 um/line pair =dhaER,
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Question: An aluminum step wedge is placed on a
tissue phantom that is 20 cm thick and a
radiograph is made. Without a grid, analysis

of the radiograph shows an average gradient Contrast Improvement Factor

(a measure of contrast) of 1.1. With a 12:1 e image contrast with grid
grid, radiographic contrast is 2.8. What is image contrast without grid
the contrast improvement factor of this grid?

Answer: 2.8
k= - 2185
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Bucky Factor S sl Jalxa
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ASul e Ay A 5 Al V) At RS B e g B
A e oy B
Bucky Factor
Incident remnant x-rays
" Transmitted image—forming x-rays

__ Patient dose with grid
~ Patient dose without grid
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Bucky Factor S sl Jalxa

Approximate Bucky Factor Values for Popular Grids

Grid BUCKY FACTOR AT
Ratio 70kvp  90kvp 120kVp  Average
No grid 1 1 1 1
5:1 2 25 3 2
8:1 3 3.5 4 4
12:1 3.5 4 5 5
16:1 4 5 6 6
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a1 Grid Cutof
Distance to cutoff = Grlzll?atlo
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Cutoff

Distance to cutoff = Mhsﬂ)- = (SID)
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Question: A 16:1 parallel grid is positioned for chest

Answer:

radiography at 180 cm SID. What is the
distance from the central axis to complete
grid cutoff? Will the image satisfactorily
cover a 35- x 43-cm image receptor?

Distance to cutoff = % =11.3cm

Distance to edge of image receptor
=35+2=17.5cm

No! Grid cutoff will occur on the lateral 6.2 cm
(17.5-11.3) of the image receptor.

A, Radiograph taken with a 6 : 1
parallel grid at a source-fo-
image receptor distance (SID)
of 76 cm.

B, Radiograph taken with 6 : 1
parallel grid at an SID of 61 cm.
Optical density decreases from
the center to the edge of the
image and to complete cutoff
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Approximate Entrance Skin Radiation Dose
for Examination of the Adult Pelvis with a 400-

Speed Image Receptor . ) ) ) !
Approximate Change in Radiographic Technique for

Type of — Standard Grids
S ¢ b b L Grid Ratio mAs Increase kVp Increase
No grid 0.4 0.35 0.25 -
5:1 14 1.1 75 No grid 1x 0
8:1 1.6 1.4 1.0 5:1 2 x +8-10
12:1 2.1 2.0 1.5 8:1 4 x +13-15
16:1 2.6 2.4 1.9 12:1 5 x +20-25
5:1 crossed 2.7, 2.0 1.5 16:1 6 x + 30-40
8:1 crossed 29 27 2.0
oo
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