Learning Objectives

At the conclusion of this chapter, you will be able to:

o List and explain three types of interactions between radiation and matter that

produce scatter radiation

Explain the problems caused by scatter radiation in radiography

List factors that affect the quantity of scatter radiation fog on a rad|ograph

Identify scatter radiation fog on a radiograph

List four measures that can be taken to reduce the quantity of scatter

radiation fog on radiographs

Define grid ratio, grid frequency, and grid radius ‘

e List common grid ratios, and state the appropriate application of each

e Define what is meant by “grid cutoff,” and list four causes of this
phenomenon

e Explain the difference between a Bucky and a stationary gnd

o State the criteria for determining whether grid use is appropriate

backscatter gnd cutoff

Bucky grid frequency
coherent scattering grid fines

Compton effect X 3 grid radius
coned-down image , ~ grid ratio
crosshatch grid paralle! grid

focal range . photoelectric effect
focused grids scatler radiation
fog secondary radiation
grid stationary grid

arid cassette ;
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Scatter radiation is produced as a result of the attenuation of
the x-ray beam by matter. This chapter explores the pro-
duction of scatter radiation and the factors that influence its
formation. In addition, this chapter covers methods used to
minimize the fog that this radiation causes on radiographs.

RADIATION INTERACTIONS WITH MATTER

When x-rays completely penetrate the body, there is no
interaction with matter, and no scatter or scattered radia-
tion is formed as a result. However, when x-rays are
absorbed in the body, their energy is “scattered,” or con-
verted into new scatter x-rays. Three types of interactions
occur when radiation is absorbed by matter: coberent scat-
tering, Compton effect, and photoelectric effect.

The result of either coherent scattering or the Compton
effect is termed scatter radiation or simply saatter.
Radiation produced by the photoelectric effect is correctly
referred to as secondary radiation. Because more than one
type of interaction takes place during radiography and the
resulting radiation is so similar, the terms are often used
interchangeably. When referring to both scatter and sec-
ondary radiation, this text uses the term scatter radiation.

The interactions that produce scatter radiation in radio-
graphy occur primarily within the patient. Some scattering
also occurs as a result of interactions between the x-ray
beam and the tabletop and image receptor (IR), and any
other matter that happens to be within the radiation field.

Coherent Scattering

Coherent scattering is also known as Thompson scatter.
This type of interaction takes place at relatively low energy
levels (less than 10 keV). Fig. 9.1 shows the path of the
x-ray photon dunng this interaction. Because coherent scat-
tering occurs in the very low energy ranges and outside the
usual range for diagnostic imaging, this interaction has no
significance to our daily work. It is mentioned here only to
demonstrate that at very low kilovolts peak (kVp) levels
there is an interaction in the body.

Incident
photon

Scattered
radiation

Excited atom

Fig. 9.1 Coherent scattering occurs in three phases. (1) The
x-ray photon enters the atom. (2) The photon’s energy is
momentarily transferred to the atom, causing an excited state.
(3) The energy is given up by the atom as a photon of the
same energy but with an altered direction. N, Nucleus.

Compton Effect

The Compton effect occurs at energy levels throughout
the diagnostic x-ray range of 40 to 125 kVp. The incoming
X-ray photon interacts with an outer orbital electron of an
atom, removing it from the atom (ionization), and then pro-
ceeds in a different direction. The majority of the photon’s
energy is converted into a new photon of scatter radiation
(Fig. 9.2). This new photon has less energy than the incom-
ing primary beam photon and therefore a longer wave-
length. It also travels in a new direction. Compton scatter
travels in all directions. If it is directed back toward the
x-ray tube, it is termed backscatter. Most of the photons
that are scattered will scatter in a more forward direction.
Asthe kV} is increased, Compton interactions are increased.

Photoelectric Effect

The photoelectric effect is similar to that which forms
characteristic radiation in the x-ray tube (see Chapter 5).
In this case, however, the incoming energy is an x-ray
photon interacting with an atom in the body rather than
an electron interacting with the tungsten anode.

In a photoelectric interaction, the incoming photon
from the primary beam collides with an inner orbital elec-
tron of an atom. The photon is totally absorbed in gife pro-
cess and creates an absorbed dose in the pati€nt. The
electron’s departure leaves a “hole” in the orbit, which is
filled by an electron from an outer shell. The difference in
binding energy between the two shells is emitted as a new
x-ray photon (Fig. 9.3). This photon is referred to as a
characteristic photon and is considered secondary radiation
because it is radiation actually produced in the body. The
photon will have a new direction. Its energy will be less than
that of the primary photon. Photoelectric interactions are
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Fig. 9.2 Compton scatter occurs when an x-ray photon collides
with an outer orbital electron of an atom. The electron is
ejected from its orbit. The photon is deflected from its path
and continues with decreased energy as a scattered photon.
N, Nucleus.



less prevalent in the diagnostic energy range than Compton
interactions. The likelihood of a photoelectric interaction is
determined by both the kVp level and the electron-binding
energy of the atom in which the interaction occurs.

. Ejected electron
or photoelectron

Incident
photon

L-shell electron
moves to fill void

Characteristic
photon
(secondary radiation)

Fig. 9.3 Photoelectric effect occurs when an x-ray photon
collides with an inner-shell orbital electron of an atom. The
photon’s energy is absorbed in the process of ejecting the
electron. When an outer orbital electron moves to the inner
orbit to fill the space vacated by the departing electron, the
difference in binding energy between the two electron shells
is emitted in the form of a new characterjstic photon and
secondary radiation. N, Nucleus.
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Because no part of the energy of the incoming photon
exits the atom, photoelectric interactions are sometimes
referred to as true absorption. In this text, references to scatter
also apply to secondary radiation formed by the photoelec-
tric effect. As kVp is increased, photoelectric effect is decreased.
Note that this is the opposite of the Compton effect. In the
diagnostic range of kVp used (45 to'125 kVp), the majority of
radiation interactions with the body are Compton interactions.

RADIOGRAPHIC EFFECT OF SCATTER

RADIATION

‘The production of scatter radiation during an exposure
results in fog on the radiograph. Fog is unwanted exposure
to the image. It does not strike the IR in a pattern that
represents the subject, and it contributes nothing of value
to the image. This fog produces an overall increase in
radiographic density. The result is also a reduction in
radiographic contrast, as stated in Chapter 7. Although
increased density in the darker areas of the image is scar-
cely noticeable, areas that would otherwise be bright or
white will instead be gray because of the fog. The inter-
mediate gray tones will appear more similar to each other,
which makes it difficult to distinguish recorded detail with-
in those portions of the image that have similar tissue den-
sities. In other words, scatter radiation creates fog that reduces
both contrast and the visibility of the spatial resolution (Fig. 9.4).

s AR

Fig. 0.4 (A) Uncontrolled scatter radiation causes decreased contrast on this radiograph of a
phantom abdomen. (B) When the Bucky is used to control scatter radiation, contrast improves

significantly.
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FACTORS AFFECTING QUANTITY OF
SCATTER RADIATION FOG

Four primary factors directly affect the quantity of scatter
radiation fog on the radiograph (Box 9.1): volume of tissue,
kilovoltage, density of the matter, and field size.

Volume of Tissue B

The primary scatter consideration is the volume of tissue
irradiated. The thicker or larger the body part is, the greater
are the scatter and the fog. When there is a greater quantity
of tissue in the path of the x-ray beam, there will be greater
absorption of the x-ray beam and more interactions that
produce scatter radiation. The volume of tissue irradiated
is determined by the thickness of the subject and the size
of the radiation field. When the subject is more than 10 to
12 cm in thickness, the amount of fog becomes objection-
able unless the field size is very small.

Because a thicker subject requires a greater quantity of
exposure, there will be more primary x-ray photons and
more interactions. This is another reason why there will
be more scatter radiation when the thickness of the subject
is increased.

Kilovoltage

Kilovoltage also affects the quantity of scatter radiation
that reaches the IR. Higher kVp results in more scatter radia-
tion fog. When high-energy photons interact with matter,
the scatter radiation that is produced is also of a higher
energy. This high-energy radiation is better able to escape
the subject without being reabsorbed and so is more likely
to cause fog on the radiograph.

Density of Absorhing Matter

The density or atomic number of the absorbing matter
also influences the quantity of scatter radiation fog. The
denser the body part, the less the scatter. This is because there
is more photoelectric effect (absorption). A very dense
body part (higher atomic number), such as a bone, will

Box 9.1
V /8 Factors Affecting Scatter Radiation Fog

absorb a large quantity of primary radiation. The preva.
lence of scatter radiation in radiography indicates thay
there must be some matter that produces scatter radiation
and permits it to escape. In fact, this is the case with a]]
matter that is similar in density to water. Because the
human body is largely made up of water, the patient is the
principal source of scatter radiation in radiography.

Field Size

Maintaining the correct field size through collimation is
one of the most important things a limited operator can
do to control scatter radiation. As collimation is increased,
or made larger, scatter radiation fog increases. Collimation
should be restricted to only the body part being radio-
graphed. This is also important because the smaller the
field size, the fewer body parts are subjected to x-rays and
the smaller the dose is to the patient.

ATTER RADIATION FOG

From this discussion, it is clear that scatter radiation fog
becomes increasingly objectionable as the thickness of the
subject increases. To obtain diagnostic quality radio-
graphs of the trunk of the body, it is absolutely essential to
use some means of limiting the fog effect on the IR. The
principal method for reducing scatter radiation fog is the
use of a radiographic grid. A grid is used when the body
part becomes greater than 10 to 12 cmin thickness or kVp
settings are greater than 60. Additional strategies include
beam restriction and reduction of kVp.

Grids

A grid is a device placed under the table between the
patient and the IR (Fig. 9.5). It has the appearance of a
thin metal plate (Fig. 9.6) and is constructed of tiny,
tissue-thin lead strips, placed on edge. The lead strips are
held in place by a radiolucent interspacing material, usual-
ly aluminum. Because they are aligned to the x-ray beam,
the lead strips tend to absorb scatter radiation while
permitting remnant radiation to pass through (Fig. 9.7).
The effectiveness of a grid is determined by the grid
ratio (i.e., the relationship between the height of the lead
strips and the width of the spaces between them)
(Fig. 9.8). This ratio determines how much variation in
the direction of the incoming photon is allowed without
the photon being absorbed by the grid. The higher the
ratio, the less variation is permitted and the greater is the
efficiency of the grid in absorbing the unwanted photons.
Typical grid ratios range from 5:1 to 16:1. Table 9.1 lists
common grid ratios and their usual applications. The
x-ray table and upright unit will have a built-in grid that
cannot be changed. Different grids are used for mobile
x-ray projections. Limited operators may use a grid IR when
taking an x-ray on a patient in a wheelchair or on a cart.




<«— Primary radiation

Image receptor

Fig. 9.5 A grid is placed between the patient and the image
receptor to absorb scatter radiation. Scattered x-rays not

moving in the same direction as the primary x-ray beam
are absorbed by the grid.

Fig. 9.6 A grid has the form of a thin plate and is covered by a
protective aluminum coating.

As seen in Fig. 9.8, grids with the same ratio may have
many strips close together or fewer strips farther apart. The
number of lead strips per inch is called the grid frequency.
Grid frequencies range from 60 to 196 lines/inch.

Grids for general-purpose use are called focused grids
because the lead strips are aligned in the direction of the
diverging primary x-ray beam (Fig. 9.9). The lead strips of
a focused grid are precisely aligned with the x-ray beam at
a specific source—image receptor distance (SID), which is
called the grid radius. Because the alignment does not
need to be exact for the useful photons to pass through the
grid, there is a range of distances within which the grid
will not absorb an undue amount of useful radiation. This
is referred to as the focal range of the grid. The SID used
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Fig. 9.7 Cross section of a grid demonstrating its function. The
grid consists of lead strips on edge, separated by radiolucent

interspacing material.

Both grids have an 8:1 ratio.
B has a greater frequency.
.05 mm
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T
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Fig. 8.8 The grid ratio is the relationship between the height of
the lead strips and the width of the interspacing material.

These two grids are different but have the same ratio. Note

that the same degree of variation in direction of the x-rays is
permitted by both.

BLE 9.1
M | Grid Applications

Ratio

Application

5:1 and 6:1 Grid cassettes, mobile radiography
8:1 General purpose
]2:1

General purpose, chest radiography
16:1 High-kilovoltage radiography

with a grid should always be within the grid’s focal range.

The most commonly used SIDs are 40, 48, and 72 inches.
Each usually requires a different grid with a suitable focal
range. However, grids with extra-long focal ranges are
now available. Some have a focal range 0f 40 to 72 inches.
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Fig. 9.9 The grid radius is the distance at which the primary
x-ray beam is parallel to the focused lead strips of the grid.

The range of source—image receptor distances at which the

grid will not absorb significant amounts of primary radiation.
Example: A grid with a 40-inch radius may have a focg|

range of 36—48 inches. |

—

Each grid has a label indicating its ratio, its frequency,
and its radius or focal range. This label is placed on the side
of the grid that faces the x-ray tube when the grid is in use,
There is usually also a line down the middle that indicates
the long axis of the lead strips and the grid’s focal center.

Because the grid absorbs some useful radiation, the
radiographic image includes an image of the grid itself,
This grid image is called grid lines or grid striping
(Fig. 9.10). Grid lines that appear on the image are objec-
tionable and can reduce recorded detail. Two methods are
used to prevent objectionable grid lines: the grid may
be moved during the exposure or the grid may have
a very high frequency (i.e., many fine lines very close
together).

Fig. 9.10 Grid lines are the radiographic image of the grid itself. They are most obvious when
the grid is stationary and the grid frequency is low.



Grid lines running parallel with table

Grid (under table)

Fig. 8.11 A Bucky is a moving grid installed under the tabletop
or in an upright cabinet.

Moving Grid

A moving grid is called a Bucky.
Moving the grid during the exposure blurs the |mage of
the grid lines so that the grid image is not visible on the film.

A moving grid is called a Bucky, so named after Dr.
Gustav Bucky, who invented it in 1913. A Bucky is a part
of a radiographic table (Fig. 9.11) or an upright cassette
holder. The Bucky grid is mounted in a frame that incor-
porates a small motor. The motor causes the grid to oscil-
late back and forth rapidly during an exposure. This
movement blurs the image of the grid lines, making them
invisible on the radiograph. The Bucky device also includes
the IR tray that holds the cassette in place when making
Bucky exposures. A table Bucky has rollers that allow it to
be moved along a track under the tabletop. This permits
placement of the Bucky and the film at any location along
the length of the table. Bucky grids typically have a ratio of
12:1t0 16:1 and a frequency of 85 to 103 lines/inch.

Stationary Gricl SR

« Do not move during thie exposure : :
- o Should have many very fine lines (high frequency) to avond
objectionable grid lines on images
» Commonly used today in upright cassette holders

A high-frequency grid that does not move during the
exposure is called a stationary grid. Such a grid pro-
duces grid lines, but the lines are very tiny and close
together and are not readily seen at a normal viewing
distance. Their appearance is acceptable because they
are almost invisible and do not adversely affect the diag-
nostic quality of the image. Stationary grids may be part
of a Bucky-like device in the radiographic table, and they
are often used in upright cassette holders called grid cabi-
nets. Stationary grids for permanent installations typi-
cally have a ratio of 8:1 or 12:1 and a frequency of at least
103 lines/inch.
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Fig. 9.12 Grid cutoff appears as areas of decreased radiographic
density (@rrow) on one side of the image. It occurs when the x-ray
tube and the grid are not correctly aligned with each other.

Portable stationary grids come in various sizes and may
be attached to a cassette when needed in locations other
than the permanent installatons. A grid cassette is a spe-
cial cassette with a grid built into the front side. Both
portable grids and grid cassettes are used for mobile and
surgical radiography and for special applications when the
patient cannot be positioned on the table or at the upright
grid cabinet. Grid cassettes typically have lower ratios
than the grids used in permanent installations. Ratdos of
5:1, 6:1, and 8:1 are common. Grid cassettes should be
clearly marked and kept in a separate place from the regu-
lar cassettes. They must never be used in the Bucky.

Grids are precision instruments and are very expensive
to replace. Special care must be taken to ensure that they
are not damaged by dropping, striking, or bending. Such
damage causes the lead strips to become misaligned, which
makes the grid useless.

Grid Cutoff

Focused grids are designed to allow the passage of radia-
tion that is aligned with the lead strips. Any misalignment
of the primary x-ray beam will result in undesirable
absorption of useful radiation by the grid. Excessive
absorption of useful radiation by the grid is called grid
cutoff. Grid cutoff appears as decreased radiographic den-
sity on the side of the image (Fig. 9.12).
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Fig. 9.13 When the x-ray beam is correctly aligned with a
focused grid, no cutoff occurs.

i

Fig. 9.14 Grid cutoff occurs when the x-ray beam is off center
to one side of the grid.

M Cutoff

No grid cutoff occurs when the x-ray beam is correctly
aligned with the grid (Fig. 9.13). Grid cutoff occurs when
the x-ray tube is centered to one side of the grid rather
than to the focal center line (Fig. 9.14). Cutoff also occurs
when the x-ray tube is angled toward one side of the grid,
rather than perpendicular to its center. The same effect is
encountered if the grid is tipped side to side in relation to
the primary beam (Fig. 9.15). Both of these problems involve
centering and angulation only with respect to the sides of the
grid. Cutoff does not result when the x-ray tube is off center
lengthwise or angled along the length of the lead strips.

When a grid is used at a distance outside its focal range,
cutoff will occur on both sides of the image (Fig. 9.16).

When the grid is reversed (i.e., the wrong side is facing
the x-ray tube), grid cutoff prevents most of the primary
radiation from reaching the film (Fig. 9.17). An image
taken with the grid reversed will show exposure only in a

/ 79914
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Fig. 9.15 Cutoff occurs when the grid is tilted or when the x-ray

beam is angled across the grid.

Fig. 8,16 Cutoff occurs on both sides of the image receptor
when the source—image receptor distance is outside the focal
range of the grid.

line down the center. The remainder of the image will be
very light and streaked with grid lines.

Grid cutoff is prevented by ensuring that the x-ray
beam is always properly aligned with the center of the
grid at the appropriate distance. The precision required
when aligning the x-ray beam to the grid is determined
by the grid ratio. The higher the grid ratio, the more
precise the alignment must be. This is why reladvely
high-ratio grids are used only in permanent installations
where alignment is easily maintained. Lower-ratio
grids are used for: bedside radiography and other
portable applications where it is more difficult to ensure
precise alignment.
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Fig. 9.17 Severe cutoff occurs when the grid is reversed. The
image is visible only in the center, and grid lines are apparent.

Cutoff —__ _— Cutoff

Fig. 9.18 Lead strips of a parallel grid are not focused. This grid
is practical for use only with very small fields and long
source—image receptor distances (SIDs). The x-ray beam may
be centered to the grid at any point. A short SID as shown will
create cutoff at both sides.

Cutoff Sy e Cutoff

Specialty Grids

Specialty grids are available for special situations but are
not suitable for general purpose use. A grid with strips that
are parallel to each other, rather than focused, is called a
parallel grid (Fig. 9.18). The radius of a parallel grid is
infinity. Parallel grids can be used for radiography at very
long SIDs because the useful portion of the x-ray beam is
nearly perpendicular to the grid when the distance is great.
They are available only in lower ratios. Parallel grids are
also used in fluoroscopic spot film devices.

Another type of specialty grid is the crosshatch grid,
sometimes called a crossed grid. This is actually a composite
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Fig. 8.19 A crosshatch grid consists of two grids laminated
together with their lead strips perpendicular to each other.
The x-ray tube cannot be angled when using a crosshatch grid.

of two grids with the lead strips at right angles to each
other (Fig. 9.19). A crosshatch grid is desirable because it
has an effective ratio that is greater than the ratios of the
two grids combined. For example, a crosshatch grid made
of two 8:1 grids would be more efficient at preventing
scatter radiation fog than a regular 16:1 grid but would
have the alignment flexibility of an 8:1 grid. The limitation
of the crosshatch grid is that it produces unacceptable
grid cutoff when the x-ray tube is angled. It is useful only
for procedures done with the central ray perpendicular
to the grid and the film. This consideration makes it
unsuitable for general use.

Methods of Scatter Radiation Fog Control

« Use grid device: Grid placed between patient and fim to
absorb scatter
o Use air gap: Increased object—image receptor distance
decreases scatter intensity at film ‘
* Minimize field size: Decreases volume of scattering tissue
~» Decrease kilovoltage: Decreases energy of scatter and
increases contrast

Field Size and Collimation

Because field size and collimation significantly affect the
volume of tissue irradiated, a reduction in field size will
decrease the scatter radiation fog on the radiograph. For
this reason, the radiation field is collimated to expose only
the area of clinical interest. Decreasing the collimation
improves contrast even when a grid or Bucky is used
because it decreases the quantity of scatter that penetrates
the grid (Fig. 9.20). When fog compromises the ability to
see specific details in a large body part, it is common to
take a coned-down image (Fig. 9.21). This term refers to
a radiograph of a very small area of the subject. Most coned-
down images are taken using an 8- X 10-inch IR and a
5- or 6-inch square field. They are centered precisely to the
area of interest. Coned-down images demonstrate increased
contrast compared with images of the same anatomy seen
within a larger field. When a specific area of interest is cen-
tered to the field, as in a coned-down image, the decreased
distortion also improves image quality.

Collimator and Central Ray Alignment

A quality control (QC) check is regularly performed on
the collimator to ensure accuracy and to meet state and



Fig. 9.20 (A) Radiograph with collimator inadvertently opened to size 14 X 17 inches. Scattered
radiation reduces contrast, and a poor-quality image results. (B) Radiograph with collimator set
correctly to 8 X 10 inches, which improves contrast and the visibility of detail.

Fig. 9.21 Both of these radiographs were taken without a grid, using the same exposure factors.
(A) A 35 X 43-cm image receptor results in excessive scatter radiation fog. (B) A 5 X 5-inch
coned-down radiation field significantly reduces scatter, improving visibility of detail on the image.




Fig. 9.22 Sctup for the collimator and beam alignment quality
control test. The template is placed on a cassette to check the
collimator. The alignment cylinder is placed in the center of
the template to check the beam alignment. Note the black
square that the field light is collimated to.

federal regulations. At the same time the collimator is
tested, the x-ray beam alignment, or central ray alignment,
is checked because in many instances it is the alignment of
the tube that needs adjustment and not the collimator
itself. This check is easily done with a collimator template
and a beam alignment cylinder (Fig. 9.22). With the collima-
tor test tool, an exposure is made with the template placed
on the IR, and the light field is collimated to the indicated
square. The standard control limit for the collimator is
that the x-ray light field and the radiation field must be
within = 2% of the SID. This means that at a 40-inch SID,
the light field must be within 0.8 inch of the radiation field
(Fig. 9.23).

An efficient QC check can be done when the collimator
template and a beam alignment cylinder are used together.
Both the collimator and the alignment can be checked
at the same time. The beam alignment cylinder (see
Fig. 9.22) is placed directly on the collimator template,
and the alignment is checked with the same exposure. A
small lead bead at the top of the cylinder should be aligned
with the small bead at the bottom of the cylinder if the
alignment is correct. The standard control limit for
the tube’s central ray (CR) beam alignment is that the tube
must be mounted so that the x-ray beam is within I degree
of perpendicular. Fig. 9.23 shows two radiographs from the
collimator and beam alignment test.

Grid Cutoff

Caused by misalignment between grid and x-ray beam.
« Lateral decentering

« Source—image receptor distance outside focal range

» Lateral angulation or grid off level

» Grid reversed
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Fig. 9.23 Radiograph of the collimator and beam alignment test.
(A) Note that the radiation field falls almost directly on the
square, indicating acceptable x-ray field and radiaton field
alignment. The beam alignment cylinder is sharp, and the two
beads are directly on top of one another, indicating

acceptable beam alignment. (B) Unacceptable collimation and
beam alignment. The radiation beam does not align with the
collimator field light. Note that the collimator is clipping on
one side (black arrows) and extending too far on another side
(white arrow). The beam alignment cylinder shows a blurred
cylinder edge, and note that the two lead beads are not aligned
(arrowhead). Both the collimator and the beam alignment must
be brought back into standard on this machine.

Decreasing Kilovoltage

When other methods fail to provide sufficient contrast, a
decrease in kVp should be considered. Decreasing kVp
increases contrast in two ways. First, this narrows the scale
of contrast, as explained in Chapter 7. Second, lower kVp
levels decrease the energy of the scatter radiation and
decrease the fog, as explained earlier in this chapter. Of
course, when kVp is decreased, radiographic density will
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also decrease. This requires an increase in milliampere-
seconds to compensate. The mathematical calculations for
maintaining radiographic density when changing kVp are
discussed in Chapter 10. This change in exposure factors
results in increased radiation dose to the patient, and so it
should be used only when necessary. Caution should also be
used when lowering the kVp because the body part may not be
penetrated if the kVp is lowered too much.

SUMMARY

When diagnostic x-rays are absorbed by matter, they are
“scattered,” forming scatter and secondary radiation by
means of coherent scattering, the Compton effect, or
the photoelectric effect. The greatest quantity of scatter

formed during routine radiography is caused

the Compton effect, which scatters photons in gj
directions. This scattered radiation causes fog on th,
radiograph, decreasing radiographic contrast ang
decreasing the visibility of detail. The fog level become;
objectionable when the thickness of the subject is greater
than 10to 12 cm.

Scatter radiation fog is controlled primarily by using
either a stationary grid or a moving grid device called 5
Bucky. The grid ratio indicates the efficiency of .the grid
in cleaning up scatter radiation and the precision with
which the x-ray beam must be aligned with the grid,
When the x-ray beam and the grid are not properly
aligned with each other, grid cutoff results. Other means
for reducing scatter radiation fog include reducing the
field size and decreasing kVp.




