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n 2006, the ACR convened a group
f radiologists, medical physicists, in-
ustry and regulatory agency repre-
entatives, and a patient advocate to
ddress issues related to the risks of
adiation exposure in medical imag-
ng. This group, the Blue Ribbon
anel on Radiation Dose in Medi-
ine, developed a series of recom-
endations aimed at optimizing ra-

iologic image quality and radiation
ose and preventing the inappropri-
te use of procedures involving ioniz-
ng radiation [1]. Several of their rec-
mmendations relate to educating
eferring physicians about radiation
xposure risk. One recommendation
n particular calls for the incorpora-
ion of radiation dose information
nto the ACR Appropriateness Crite-
ia, a guide for the selection of proper
maging procedures for particular

edical conditions. In response to
his recommendation, relative radia-
ion level (RRL) designations were
dded to the Appropriateness Crite-
ia in September 2007. These desig-
ations indicate which imaging pro-
edures expose patients to radiation
nd the relative magnitude of that ex-
osure. By adding RRL designations,

Table 1. Relative radiation level
classification
Relative

Radiation
Level

Effective Dose
Estimate Rang

(mSv)
None 0
Minimal �0.1
Low 0.1-1
Medium 1-10
High 10-100
Note: CT � computed tomography; MRI �

008 American College of Radiology
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eferring physicians using the Appro-
riateness Criteria will not only be
dvised of the appropriate imaging
rocedure for medical conditions but
ill also be steered toward procedures

hat minimize radiation dose to their
atients.

The RRL designations included in
he ACR Appropriateness Criteria
re based on the imaging procedures’
ffective dose ranges. Effective dose is
quantity equal to the weighted sum
f the doses to various body organs
nd tissues in which the weighting
actors depend on the relative sensi-
ivity to radiation-induced cancer or
ereditary effects for those organs or
issues [2]. The quantity provides a
easure of relative radiation detri-
ent from different types of expo-

ure or exposure involving different
arts of the body. Although “effective
ose” was defined for the assessment
f the radiation risk of a worker pop-
lation in general terms for radiation
rotection purposes, it can be used to
pproximately compare risk for dif-
erent types of imaging procedures.
o accomplish this, the RRL desig-
ations use effective dose ranges to
lassify imaging procedures into

signations and common exampl

Example
Ultrasound, MRI
Chest radiography, hand ra
Spine radiography, pelvis ra
Abdomen CT, barium enem
Abdomen CT without and w
magnetic resonance imaging; PET � positro
road categories [3]. It is necessary to
se broad categories because of the
any and complex technical and in-

ividual variables involved, making
he exact dose to any patient essen-
ially impossible to calculate accu-
ately. These ranges are specified in
able 1. A similar approach was used
y the Royal College of Radiologists
4] in its imaging guidelines publica-
ion.

The assignment of RRL levels to
ach ACR Appropriateness Criteria
maging procedure was conducted by
group of medical physicists and a

adiologist with expertise in applica-
le imaging modalities. This group
eviewed current literature on radia-
ion dose estimates for specific proce-
ures, including regulatory surveys
nd publications in peer-reviewed
ournals [5-10]. When the group de-
ermined that publications or clinical
xperience indicated that there was a
ange of effective dose values for a
articular procedure, the RRL was
onservatively assigned to the highest
evel.

Because for most imaging proce-
ures, radiation dose levels increase
ith patient size, RRL designations

xaminations for each

xaminations

graphy
ography
nuclear medicine bone scan
contrast, whole-body PET/CT
de e e

e
E

dio
di
a,
ith
n emission tomography.
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re based on the dose that would be
eceived by an average-sized adult.
or ACR Appropriateness Criteria
eveloped specifically for the pediat-
ic population, RRL assignments
ere made with consideration of a

hild’s increased radiation-induced
ancer mortality risk compared with
hat of an adult [2]. Because of chil-
ren’s smaller size, the radiation lev-
ls required for imaging examina-
ions of children are generally, but
ot always, lower than those for
dults. Particularly for CT examina-
ions, radiation doses may not be
ower for children unless reduced
echnique protocols are imple-
ented for pediatric imaging by fa-

ilities. As a result, RRLs for pediatric
omputed tomographic procedures
ere assigned to the higher RRL.
Although the overall risk for can-

er induction from a diagnostic im-
ging procedure involving ionizing
adiation is small, the risk is not zero.
herefore, it is important to mini-
ize patient radiation exposure and

o guide ordering physicians to avoid
rdering unnecessary examinations.
ny exposure that accompanies an

maging examination should be justi-

Table 2. Example ACR Appropr
fever, leukocytosis, and classic

Radiologic Proce
CT abdomen and pelvis with co
CT abdomen and pelvis without
Ultrasound abdomen RLQ
Ultrasound pelvis
X-ray abdomen
MRI abdomen and pelvis with o
Contrast enema
Nuclear medicine WBC scan ab

Note: Appropriateness Criteria scale: 1 �
resonance imaging; RLQ � right lower q
ed on the basis of the benefit to the
atient. The RRL assignments will
ontinue to be reviewed periodically
nd updated as clinical practice
volves and new radiation dose infor-
ation becomes available. An exam-

le of appropriateness rankings and
RL designations for a selected med-

cal condition is shown in Table 2.
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