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Patient Motion

Involuntary

Voluntary

Caused
Heart

Involuntary Motion

by muscles, not controllable

Digestive

Chills

Tremors
Spasms

Pain

Corrected by reducing exposure time and

increasing screen speed
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& Chest and abdomen

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

¢ SIMPLE

¢ EFFICIENT

Y¢ INGENIOUS
¢ MODULAR

el
Adapted head cushions, Velcro® straps
for fast immobilization.

& Skull and sinuses

Functions as a craniograph




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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Aluminum RH&E

Mirror

Collimator ———|

Light source projection
on Imaging plate equals
area of radiographic

Imaging plate

First set or upper
shutters

Light source

Second set or
lower shutters

Image receptor
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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.
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Shadow Shields
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FIGURE 12-8 Lead filter with a breast and gonad shield-
ing device. This shield functions as a shadow shield.
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FIGURE 12-10 A, Anteropostevi;)r radiograph of a patient with full-spine scoliosis demonstrates a lead filter with breast
and gonad shields. B, Lateral radiograph of patient with full-spine scoliosis, with a lateral cervical filter and breast shield.

Radiation Protection
in Medical
Radiography, 7! Ed.
Statkiewicz Sherer
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FIGURE 129 Sheped contact shields (cuplik~e inshy
may be held In place with a suitable carrer,

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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Clear Shields

Transparent lead-
plastic material

Model 683460~

41

Lap Shields (Half)

Used in the department

Covers only the front or back
half of the patient

Attached with a velcro strap
or on wheels

42
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Guidelines for Shielding According to
the Center for Devices of Radiological
Health

If the gonads lie within or close to (about 5 cm
from) the primary x-ray field despite proper
beam limitation

If the clinical objective of the examination is not
compromised

If the patient has a reasonable reproductive
potential

Merrills, Ed. 12 Volume 1 pg. 33

43

Specific Area Shields

Eyes
Breast &
Thyroid
Gloves
E #53

44
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Use Proper Exposure Factors

Makes an optimal image with minimal dose possible
Sufficient penetration
Increase kVp , decrease mAs
When setting manual technique, measure the patient for accuracy
Reliable technique charts
AEC
Automatic Exposure Control

Sets the appropriate mA for the body part being x-rayed by
selecting cells

54
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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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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

63

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

64
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Digital Radiography
Flowchart
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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
fluoro time in the electronic medical record

Federal regulations for table top exposure rates are
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

69
Dead Man Switch
Foot pedal requires direct pressure to
continue fluoro
So if the user would “fall over dead” the
exposure would stop
70
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Recommendation from
National Council of
Radiation Protection and
Measurements to Facilitate
Scheduling of Elective
Procedures

(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.
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BOX Position of the National
Council of Radiation Protec-
tion and Measurements

Concerning Risk and Fetal
Exposure with Regard to
Termination of Pregnancy

This risk is considered to be negligible at a fetal absorbed
dose of 5 cGy or less when compared with other risks
during pregnancy. The chance of malformations is signifi-
cantly increased above control levels only at doses beyond
15 cGy. Therefore, the exposure of the fetus to radiation
arising from diagnostic procedures would rarely be cause,
by itself, for terminating a pregnancy. If there are reasons
other than possible radiation effects to consider a thera-
peutic abortion, the attending physician should discuss
those reasons with the patient so that it is clear that the
radiation exposure is not being used as an excuse for
terminating the pregnancy.

Adapted from National Council on Radiation Protection and Mea-
surements (NCRP): Radiation protection in pediatric radiology,
Report No. 68, Washington, DC, 1977, NCRP.

Radiation Protection
in Medical
Radiography, 7" Ed.
Statkiewicz Sherer
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What it We Have to X-ray a Pregnant
Patient?

Minimize the dose

Smallest exposure that
will produce optimal
images

Collimate

Lead apron should be
provided if not in area of
interest

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

80
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Mammography
y

Utilizes low kVp

Limit number of
projections

Adequate compression

Avoid axillary exposure
unless ordered by

radiologist
3
A
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