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Patient Motion

Involuntary
Voluntary

Involuntary Motion

Caused by muscles, not S
controllable s

Heart

Digestive

Chills

Tremors

Spasms

Pain

Active withdrawal
Corrected by decreasing
exposure time and
increasing imaging
receptor speed
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& Chest and abdomen

& Pyelography and cystography
& Upper G.l. and barium enema
#CT scan and MR

¢ SIMPLE
 YCEFFICIENT

Y¢ INGENIOUS

Y¢ MODULAR

Adapted head cushions, Velcro® stra
for fast immobilization.

& Skull and sinuses




Sponges (radiolucent) &
Sandbags (radiopaque)
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FIG. 8-20. Scatter radiation emerges from the patient and
spreads in all directions.
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TABLE 8-1

HVL Required by the Radiation Control for
Health and Safety Act of 1968 and Detailed hy
the Bureau of Radiological Health* in 1980

Minimum Required HVL
Peak Kilovoltage in Millimeters of Aluminum

30
40
50
60
70
80
90
100
110
120

*The Bureau of Radiological Health changed its name to the Center
for Devices and Radiological Health in 1982.
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Anode (+)
focal spot Cathade ()

X-ray tube

X-ray tube window

First set or upper

Aluminum Filter shutters

Mirror

Light source

Second set or
lower shutters

Oft-focus
radiation ~T=r

Light source projection
on Imaging plate equals
area of radiographic =SS
beam

Imaging plate——

Radiation Protection in Medical Radiography, 7 Ed. Statkiewicz Sherer
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Shielding

April 2019- American Association of Physicists
in Medicine (AAPM)- statement that shielding of
patient gonadal or fetal shielding during
diagnostic imaging should be discontinued

Needed to reduce exposures to radiosensitive
organs to prevent biologic damage

Lens of eye

Breasts

Reproductive organs p'w
2 types
Gonadal

Specific area r’ﬁ/

30
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FIGURE 12-5 A, Contact shield correctly placed over the reproductive organs of a female pafient. B, Contact shield
correctly placed over the reproductive organs of a male patient.

FIGURE 12-8 Lead filter with a breast and gonad shield-
ing device. This shield functions as a shadow shield.
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<t \ Breast

shield

FIGURE 12-10 A, Anteroposterior radiograph of a patient with full-spine scoliosis demonstrates a lead filter with breast
and gonad shields. B, Lateral radiograph of patient with full-soine scoliosis, with a lateral cervical filter and breast shield.

FIGURE 12-7 A, Shadow shield components. B, A
shadow shield suspended above the radiographic beam-
defining system casts a shadow over the protected body
area, the gonads. C, The radiographic image demon-
strates effective gonadal shielding resulting from the use
of a shadow shield.
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Shaped Shields

| Contoured to enclose
| the male reproductive
| organs

Can be placed by the
patient

Can not be used
during PA projections

FIGURE 12-9 Shaped contact shields (cuplke In shape) |
may be held in place with a suitable carrier, |
|

Radiation Protection in Medical Radiography, 7 Ed.
Statkiewicz Sherer

41
Clear Shields
Transparent lead-
plastic material
Mndtlel 683460
42
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Ferlic Filter

49

Boomerang Filter

50
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Exposure Index (EI)

The number that is found on the image after
processing that measures receptor exposure

Examples in our department:
DR 200-800 (Philips ED 3)- INDIRECT

Below 200 = Overexposed, decrease technique

Above 800 = Underexposed, increase technique
RM 7 & DR Digital Portable (Shimadzu) -
DIRECT

300-600 REX for chest x-rays

200-400 REX for others

53

AP Suplne
Exposure Index: 1890

NEXT T
—/ INSTUDY ) __gl_ DESTINATION
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Entrance Skin Exposure
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Digital Image Processing

Original Processed
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“We're going to have to take these X-rays again. .
We accidentally caught your good side.”
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Repeat Analysis

Problems with positioning

Incorrect centering
Inappropriate technical factors ’
Improper collimation
Foreign bodies
Processing artifacts

Patient motion

DIAGNOSTIC |TOTAL IMAGES| TOTAL
DATE LOCATION CONFIRMED |REJECTS| REPEAT RATE
May-16| total i 26511 1576 5.9%

total cr readers 2472 114 4.6%
TOTAL OVERALL] 28983 1690 5.8%

63

Avoiding Unnecessary Procedure
to Reduce Patient Exposure
Chest x-rays (¥

Pre-admission
Pre employment
Routine health check
ups
Screening for TB
Lumbar x-rays
Pre employment
CT whole body scans

Check for disease

64
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Mobile Radiography
Minimal source to skin distance on a mobile

fluoroscopy unit is 12 inches (30 cm)

The smaller the source to skin distance the
larger the entrance exposure

Only perform portable x-ray on patients that
cannot be transported to the department

65

Digital Imaging & Computed
Radiography

Just because the image
can be manipulated, does
not excuse over-exposing
the patient

Utilization of technique
charts

Grids

66
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Digital Radiography
Flowchart
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Limiting Exposures in Fluoroscopy

Image Intensification
Increases brightness on screen
Intermittent or pulse fluoro W =TT
Limit magnification mode [
Limiting field size
Techniques
Filtration
Reduces skin dose
Shielding
Underneath the patient if the tube is
under the table
Source to skin distance

NCRP states 15 inches (38 cm) for fixed
units and 12 inches (30 cm) for mobile
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Limiting Exposures in Fluoroscopy

Cumulative timing device

Audible alarm or interrupt of fluoro at 5
minutes on time

The technologist is responsible to record the W TR
fluoro time in the electronic medical record ~ ) _—

Federal regulations table top exposure rates
should not exceed 88 mGy per minute

Primary protective barrier
2 mm lead equivalent for II built in the
equipment
Automatic Brightness Control/ Stabilization (ABC/
ABS)

No matter the kVp or mA varying, the
brightness of the image remains the same

Automatic Exposure Rate Control (AERC)

Adjusts exposure factors automatically as the
beam moves over varying thicknesses

Fluoro exposure switch

70
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Dead Man Switch

Foot pedal requires direct pressure to
continue fluoro

So if the user would “fall over dead” the
exposure would stop
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Digital Fluoroscopy

Beam turns off while image is scanned
and then turns back on

Pulsed °
Dose Area Product (DAP) H ESE = 60 mGy
g

Areo=édecmx10cm

Newer fluoro systems provide the .Mﬁ AT
sum of the air kerma (energy) over " SRGA R

the exposed area of the patient

Last image hold
When the foot comes off the pedal, it
holds the last image and displays it

on the screen until the foot pedal is
activated again

72
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Pregnant Patient

Asking LMP (last menstrual period)
RH policy should be followed
10 day rule
ICRP recommendation from 1970
ACR’s position on pregnant patients
Elective exams should be scheduled
according to the 10 day rule
10-25 rad rule
<10- ok
10-25- consider options
>25- not good

Radiology departments are responsible
to post pregnancy signs

BOX 12-6 | Recommendation from
National Council of
Radiation Protection and
Measurements to Facilitate
Scheduling of Elective
Procedures

[deally, an elective abdominal examination of a woman of
childbearing age should be performed during the first few
days after the onset of menses to minimize the possibility
of irradiating an embryo. In practice, the timeliness of
medical needs should be the primary consideration in
deciding the timing of the examination.

From National Council of Radiation Protection and Measurements
(NCRP): Medical x-ray, electron beam, and gamma-ray protection
up to 50 MeV (equipment, design, performance, and use), Report
No. 102, Bethesda, Md, 1989, NCRP.

Radiation Protection in Medical
Radiography, 7 Ed. Statkiewicz Sherer
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Patient?

Minimize the dose

Smallest exposure that
will produce optimal
images

Collimate

RH patient must sign a
consent form if the pelvic/
abdomen area is being x-
rayed

What it We Have to X-ray a Pregnant

80
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Mammography
v
Utilizes low kVp &

Limit number of
projections

Adequate compression

Avoid axillary exposure
unless ordered by

radiologist
¥
/}
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