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Key Points

o Utilization of medical imaging in the

emergency department has increased in
recent decades (moderate evidence).
Medical radiation accounts for the larg-
est percentage of artificial exposure to
ionizing radiation (moderate evidence).
A direct link between low-level radia-
tion from diagnostic imaging and cancer
development has not been proven.
However, there is evidence suggesting
increased risk of leukemia and brain
cancer in children exposed to cumula-
tive CT radiation doses of 50—-60 mGy.
Most estimates of long-term effects of
low-level radiation exposure (100-
150 mSv) come from the longitudinal
survivor study of atomic bomb survivors
(moderate evidence).

Incidental findings are common and
their workup is expensive and may
cause undue anxiety, excess radiation
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exposure, and risk of additional diag-
nostic procedures for mostly benign
conditions (limited evidence).

e Application of the clinical decision sup-
port such as the American College of
Radiology (ACR) appropriateness crite-
ria could decrease overutilization in the
emergency department setting (limited
evidence).

Definitions and Pathophysiology

Overutilization of imaging is defined as applica-
tion of imaging when it is unlikely to improve
outcomes [1]. Over the last two decades, utiliza-
tion of medical imaging in the emergency depart-
ment setting has dramatically increased. While
imaging undoubtedly saves lives, potential over-
utilization is concerning for patients, health care
providers, and health care payers. For patients,
medical imaging is now the largest contributor of
radiation exposure to individuals in the USA, the
majority attributed to CT. For health care provid-
ers, imaging can rapidly aid in diagnosis and
identification of life-threatening conditions, but
incidental findings may add challenge in patient
management. For health care payers, increased
imaging utilization has been a major contributor
to rising health care costs in the USA.
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Epidemiology

According to the National Hospital Ambulatory
Medical Care Survey, CT use during ED visits has
increased 460% between 1995 and 2011, from
2.8% of encounters in 1995 to 15.8% in 2011 [2,
3]. In the same time, MRI utilization in the ED
has increased 500% from 0.1% to 0.6%, and ultra-
sound has increased 210% from 1.2% to 3.8% of
visits [2, 3]. Increased use of CT was seen in all
20 of the most common complaints presenting to
the ED in this time period, with highest growth in
abdominal pain, flank pain, chest pain, and short-
ness of breath [4]. In the pediatric population, CT
use increased 23-435% depending on body part
imaged between 2000 and 2006, far exceeding
growth in patient volume and acuity and mimick-
ing trends in the adult population [5]. In 2012, the
last year for which complete data is available,
256.8 CT scans were performed per 1000 people,
a rate 25% higher than for the next highest
Organization for Economic Cooperation and
Development (OECD) (developed) country. 104.8
MRIs were performed per 1000 people that same
year, almost twice the average rate of OECD
countries [6]. Several factors have likely contrib-
uted to the rise in imaging utilization in the USA,
including advances in medical imaging, increased
accessibility to imaging equipment, 24/7 interpre-
tation by radiologists, fear of litigation, and shift-
ing expectations of patients and emergency
department clinicians [1, 7].

Overall Cost to Society

Inappropriate use of imaging in the emergency
department results in excess radiation exposure,
increased health care costs, and increased time of
ED visits and imparts the additional anxiety, costs,
and risks associated with incidental findings.

Goals of Imaging

The goal of imaging in the ED is to diagnose or
exclude potentially life-threatening medical con-
ditions in symptomatic patients. Screening of

non-symptomatic patients is also performed in
the ED in certain scenarios, for example, in
protocol-driven imaging of trauma patients and
in cases of suspected child abuse.

Methodology

Information from this chapter was obtained pri-
marily through a MEDLINE search using
PubMed (US National Library of Medicine,
Bethesda, Maryland; http://www.ncbi.nlm.nih.
gov/pubmed/) from 1980 to March 2015.
Keywords were “emergency department radiol-
ogy overutilization,” “emergency department
radiology utilization,” “incidental finding radiol-
ogy,” and the resultant related fields from this
original database. The search was limited to
English-language articles. The authors performed
a critical review of the title and abstracts of
indexed articles followed by the full text of arti-
cles that were relevant. Additional relevant arti-
cles were selected from the references of reviewed
articles and published guidelines.

Discussion of Issues

Overutilization of Diagnostic Imaging
in the ED Setting

There has been dramatic growth in imaging utili-
zation in the past two decades. While imaging
can provide a key diagnostic step in diagnosis
and contribute to swift and appropriate patient
care, it is unclear that improvements in outcomes
have been commensurate with increases in imag-
ing utilization. For example, between 2001 and
2010, there has been a 2.5-fold increase in CT
utilization among adult fall patient ED visits,
while the proportion of fall visits with life-
threatening conditions has only increased by
2.5% [8]. In patients presenting to the ED with
flank or kidney pain, prevalence of CT use
increased from 4.0% to 42.5% from 1996 to
2007, while the number of patients ultimately
diagnosed with urolithiasis or other significant
diagnoses or admitted to the hospital did not sub-
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stantially change [9]. In patients presenting to the
ED with injury-related conditions, the prevalence
of CT and MR use increased from 6% in 1998 to
15% in 2007 without corresponding change in
prevalence of visits for which patients were either
admitted to the hospital or to an intensive care
unit [10]. Growth of imaging utilization has been
so dramatic that multiple national campaigns
have been established to evaluate and combat
overutilization, including Image Gently, Image
Wisely, and As Low as Reasonably Achievable
(ALARA), and initiatives by the National Council
on Radiation Protection and Measurements, the
Food and Drug Administration, and the American
Board of Radiology Foundation [1, 11-16].

Studies have shown that ER physicians agree
that overutilization of imaging is a problem, rais-
ing the question of why imaging is so frequently
and at times inappropriately utilized. Fear of liti-
gation has been cited as a factor driving imaging
utilization in surveys of ED physicians, and
imaging ordered for defensive purposes is
thought to account for 5-25% of total imaging
costs [1, 17, 18]. A survey of ED clinicians also
found that concerns about patient satisfaction
affect CT ordering decisions [18]. Lack of infor-
mation about prior imaging studies may be a fac-
tor in overutilization, as studies have shown that
ED physicians factor cumulative CT count into
image ordering decisions only some of the time,
but would take this information into account if
information was more available [18]. Lack of
education about risks of imaging is also a factor
driving overutilization. A study of ED physicians
found that the majority gave incorrect estimates
of cancer risk from a 10 mSv exposure and incor-
rect estimates of effective radiation dose of a
chest X-ray and CT abdomen-pelvis, two com-
monly ordered imaging exams [18]. Another
study found that 75% of physicians underesti-
mated cancer risk from CTs, and >90% of ED
physicians and 50% of radiologists did not
believe that CT scans increased cancer risk [19,
20]. Additionally, only 3% of surveyed patients
believed that CTs increase lifetime cancer risk,
and 7% of patients undergoing abdominal CT in
the ED reported they had been told about the
risks and benefits of their CT scan [20].

The current fee-for-service payment system
for health services has been cited as a culprit for
overutilization, though is probably less of an
issue in the ED setting. Factors within the ED
seem to affect utilization, as one study found that
odds of low-cost imaging utilization are higher
when the ED is slower and high-cost imaging
higher when the ED is busier, possibly due to
facilitated workup with increased cross-sectional
imaging [21].

Risks of Radiation Exposure in Adults
and Children

Radiation Terminology

Radiation is measured in standard international
units (SI = Systeme Internationale). The intensity
of X-ray radiation can be characterized by expo-
sure in coulombs/kilogram or air kerma in Gray
(Gy). The absorbed dose is the energy absorbed
per unit of mass and is also measured in Gy. The
equivalent dose describes the biologic impact to
exposed tissue. The effective dose is the sum of
products of dose equivalent multiplied by weight-
ing factors depending on the radiosensitivity of
exposed organs and is expressed in Sieverts (Sv).
The effective dose is used to describe risks from
medical imaging in which dose distribution is not
homogenous and provides generic estimate of
harm to the patient caused by radiation exposure.
It should be noted that effective dose is only an
estimate of true risk [22, 23]. CT accounts for a
large proportion of diagnostic imaging-related
radiation dose. CT dose index (CTDI) in mGy
and dose length product (DLP), a measure that
reflects the product of CTDI and the length of the
scan in mGy-cm, describe radiation doses in
CT. However, these reported doses represent
dose to a phantom. Conversion factors for DLP
into effective dose in the adult and pediatric
patient have been published for a variety of
examinations [24, 25].

Radiation Mechanisms of Effects

X-rays are a type of electromagnetic radiation
that contains sufficient energy to overcome the
binding energy of orbiting electrons, creating
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ions. Ionization, mostly in the form of hydroxyl
radicals, can result in DNA strand breaks and
base damage. Most DNA damage is repaired, but
some double-stranded breaks are not repaired or
misrepaired, which can lead to point mutations,
chromosomal translocations, and gene fusion.
The resulting cell damage may be teratogenic or
result in long-term carcinogenesis.

Types of Biological Effects

Radiation effects fall into two categories: deter-
ministic or stochastic. Deterministic effects are
only seen above a certain threshold. These effects
include cataracts, skin burns, and epilation
(Table 4.1) [26-28]. Diagnostic imaging does not
typically result in radiation doses high enough to
meet the threshold for deterministic effects.
Stochastic effects do not have a radiation dose
threshold. The risk of a particular effect increases
with increasing radiation dose; however, the
severity of the effect is independent of dose.
Radiation-induced genetic damage and carcino-
genesis are stochastic phenomena.

Radiation Exposure in Medical Imaging

Humans are exposed to background radiation
from the ground (mostly from radon), building
materials, cosmic rays, and food. Average annual
background radiation is estimated at 2.4 mSv
globally and 3.0 mSv in the USA, primarily due
to higher naturally occuring radon levels in the
USA [29-31]. An increasing proportion of total
radiation exposure in the USA is due to radiation
from medical imaging. The average annual dose

Table 4.1 Dose threshold estimates for tissue reactions
from single exposure

Approximate
Injury threshold
Reduction of blood cell 0.5 Gy
production in marrow
Detectable eye lens opacities 0.5-2 Gy
Skin erythema 2-5 Gy
Temporary epilation 2-5 Gy

Based on data from ICRP Publication 103 2007 [26],
ICRP Statement on Tissue Reactions 2011 [27], and
UNSCEAR Report to the General Assembly 2013 [28]

due to medical radiation exposure is 0.2 mSv
globally and 3.0 mSv in the USA.

Approximately 50% of US annual radiation
exposure is due to medical radiation, while in 1980
it contributed less than a quarter of annual radia-
tion dose [1, 32]. Medical radiation is used for
both diagnosis and therapy. Diagnostic imaging
tests including radiography, fluoroscopy, nuclear
imaging, and CT utilize ionizing radiation.
Diagnostic imaging uses low-level radiation,
defined by effective dose <100-150 mSv. CT
accounts for the largest proportion of radiation
dose in diagnostic imaging, with effective dose for
a whole-body CT scan of approximately 12 mSv.
A risk projection model based on Japanese atomic
bomb survivor data estimates that 1.5-2.0% of
cancers in the USA may be attributable to CT
scans [22, 33]. Additional approximate radiation
doses for common exams in adults and children
are described in Tables 4.2 and 4.3 [29, 34, 35].

There is debate regarding potential carcino-
genesis from radiation doses below 100 mSv. The
linear no-threshold model for radiation effects is
the most widely accepted model for quantifying
radiation exposure and is endorsed by the
National Research Council in their BEIR VII
report. In this model, approximately 1 in 1000
persons will develop cancer from an exposure to
10 mSv over a 70-year lifetime, compared to
approximately 420 in 1000 persons who develop
cancer unrelated to radiation exposures [29, 36].
There is increased risk for carcinogenesis with
radiosensitive tissues that are included in the field
(e.g., breast, lung, and thyroid).

Table 4.2 Estimated effective radiation doses for adults

Source Average effective dose (mSv)
Natural background 3 mSv per year

radiation

Chest X-ray (single view) | 0.02 mSv

Head CT 2 mSv

Chest CT 7 mSv

Abdominal CT 8 mSv

Based on US data from the National Research Council
BEIR VII report [29] and Mettler FA, et al. Effective
doses in radiology and diagnostic nuclear medicine: a
catalog. Radiology. 2008:254—-63 [34]
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Table 4.3
children

Estimated effective radiation doses for

Estimated effective dose
Source (mSv)
Natural background 3 mSv per year
radiation
Chest X-ray (2 view) 0.02 mSv
Head CT 4 mSv
Chest CT 3 mSv
Abdominal CT 5 mSv

Based on US data and adapted from the National Research
Council BEIR VII report [29] and Brody AS, et al.
Radiation risk to children from computed tomography.
Pediatrics 2007;120:677-82 [35]

Excess Radiation Due to Overutilization
of Emergency Imaging
Concerns about radiation safety are particularly
pertinent to imaging in the pediatric ED. Children
are 2-5 times more sensitive to the effects of ion-
izing radiation than adults due to increased num-
ber of dividing cells and longer lead time to
develop cancer [5, 22]. Although the exact effects
of imaging-related radiation are not completely
understood, studies have reported a positive asso-
ciation between CT radiation dose and subse-
quent development of leukemia and brain cancer
in children and young adults. A recent retrospec-
tive study of patients in Great Britain estimated
that cumulative CT doses of 50 mGy in patients
less than 22 years of age nearly triples the risk of
leukemia, and doses above 60 mGy may triple
the risk of brain cancer [37]. A 2001 study
estimated that with approximately 600,000
abdominal and head CTs performed per year in
children <15 years old, 500 children will ulti-
mately die from radiation-induced cancer [38].
Radiation sensitivity generally declines with age,
reaching an adult plateau in the fourth decade of
life and then slowly declining, with the exception
of lung cancer (for which radiation-associated
risk may increase into middle age) [38—40].
Many of the patients being imaged in the ED
are men and women of childbearing age (or preg-
nant women). Studies which are occasionally
repeated, such as CT for pulmonary embolism and

renal stone CT, place radiosensitive breast tissue
or gonads in the radiation field. A study estimated
that a single CT for pulmonary embolism may
incur a 1.011 relative risk of breast cancer for
25-year-old females and 1.022 relative risk of lung
cancer [41]. Non-contrast CT for renal stone
detection, which is often performed in young
adults, imparts a mean effective dose of 8.5 mSv
and dose to the uterus of 23 mGy using multide-
tector scanners [42, 43]. These exams are often
repeated, with one study reporting 4% of patients
undergoing CT evaluation for renal colic receiving
three or more scans in a 6-year study period [42].

Monetary Costs Associated
with Overutilization of Emergency
Imaging

The cost of health care in the USA has increased
at a rate greater than twice the general rate of
inflation and accounted for 16.9% of the GDP in
2014 [44]. Comparatively, the USA has the high-
est proportion of health care cost for GDP among
OECD countries, which average 9.3% of GDP
expenditure on health care costs, while life
expectancy in the USA is 1.5 years less than the
OECD average [44]. Imaging contributes to the
high cost of health care in the USA, with a 2005
study estimating inpatient imaging to account for
approximately 10% of total hospital cost [45].
Advanced imaging drives the cost of medical
imaging. Insurance reimbursements for CT range
from $400 for a cervical spine CT to $1400 for an
abdomen and pelvis CT, with expenditures on
CTs equipment estimated at over $5 billion dol-
lars between 2000 and 2005 [36]. Utilization of
imaging in the ED accounts for a large part of
imaging costs. For example, non-contrast head
CTs in the ED in the USA cost an estimated $6.1
billion per year [46]. Head CTs and MRIs ordered
for dizziness in USA EDs cost $470 million per
year [47, 48]. Reduction in imaging overutiliza-
tion will be necessary for any cost containment
effort in US health care.
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Does Imaging Increase Time
in the ED?

Time Cost

The addition of medical imaging to diagnostic
workup in the ED has been reported to increase
patient visit time [49-51]. Imaging has been
described as an independent variable in ED
length of stay, with one study reporting increased
length of stay of 1.0 h for X-ray, 4.7 h for ultra-
sound, and 0.7 h for CT [49]. Another study of
ED visits for injury-related diagnoses found that
visits during which CT or MRI was obtained
lasted 126 min longer than those without CT or
MRI [10]. Eliminating inappropriate imaging uti-
lization may be a key step in reducing ED turn-
around time and improving streamlined, effective
patient care.

Impact of Incidental Findings
in Emergency Imaging

Incidental findings, also known as incidentalo-
mas, are findings identified on imaging that were
not previously detected or clinically suspected. In
the best scenario, these findings lead to expedited
workup and treatment of previously unrecog-
nized medical conditions that improves patient
outcome. However, reporting of incidentalomas
may also cause undue stress, radiation exposure,
and potential morbidity of additional workup for
mostly  benign or indolent conditions.
Additionally, a considerable amount of clinician
time may be required to educate patients about
implications of incidental findings and ensure
appropriate follow-up. When coupled with the
monetary cost of workup of incidental findings,
this may challenge cost containment efforts for
health care provision. Management of incidental
findings is challenging due a paucity of data and
clear guidelines on appropriate follow-up. Some
incidental findings will almost certainly not yield
a serious diagnosis and do not need further
workup; however, the lack of definitive guide-
lines makes it difficult for many patients and phy-
sicians to accept any uncertainty in diagnosis and
results in further testing that is most likely to

reveal a benign diagnosis and could lead to mor-
bidity [52, 53].

Incidental findings are common in ED imag-
ing. Rates of incidental findings in ED patients
vary from 34% to 43% in abdominal trauma
patients and up to 45% in renal colic patients
[54-58]. Rates of incidental findings in all-comers
to the ED with CT have been reported at up to
56% for abdomen-pelvis CTs, 46% for chest CTs,
and 20% for head CTs. The most common inci-
dental findings include sinus disease, hepatic
lesions, pulmonary nodules, adnexal enlargement,
and osseous change [54]. For example, one study
of ED chest CT Angiograms (CTAs) evaluating
for pulmonary embolism (PE) reported 24% of
patients to have had incidental findings that
required diagnostic follow-up, including new pul-
monary nodule in 13% of patients and new lymph
node enlargement in 9% of patients [19].

One challenge of detection of incidental find-
ings is effectively communicating findings to
patients and documenting this communication.
Overall rate of disclosure of incidental findings
documented in discharge paperwork varies from
10 to 27% [54, 58, 59]. A recent study found that
documented reporting of incidental findings in
the ED ranged from 8 to 11% by body area
imaged and 0-33% by incidental finding, with
highest rates of reporting to patients including
aortic dilatations, meningiomas, pulmonary nod-
ules, bone lesions, and enlarged adnexa [54].
While it may be understandable that common
and almost certainly benign incidental findings,
such as simple renal cysts, are not disclosed or
acted upon, follow-up of even moderate and
severe findings in the ED patients may be chal-
lenging. A study of incidental CT findings in
renal colic patients rated findings based on clini-
cal severity and determined that only 18% of
patients with “moderate” or “severe” incidental
findings had follow-up within 2 years; however,
none of these patients had a serious diagnosis on
further workup [58].

One common incidental finding on CT is a
thyroid nodule. Studies have reported incidental
thyroid nodules (ITN) on cross-sectional imaging
including the thyroid in up to 16% of patients
[60, 61]. These pose a management dilemma, as
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their workup is expensive, often invasive, and
often yields a benign diagnosis. ITNs are often
followed with ultrasound and ultimately fine-
needle aspiration (FNA) biopsy, an anxiety-
provoking procedure costing up to $3000 [62].
Of patients undergoing FNA for an ITN, 25-41%
proceed to surgery and 36-75% of these surgi-
cally excised ITNs prove to have benign pathol-
ogy [63-66]. Overall malignancy rates of ITNs
detected on CT and MRI have been reported at
0% to 11%. However, many of these cancers are
small papillary carcinomas, which many experts
believe to be subclinical disease.

Hepatic lesions are another common inciden-
tal finding, with one study reporting incidental
hepatic lesions in 17% of outpatients undergoing
CT of the abdomen and pelvis [67]. Workup for
incidental hepatic lesions exposes patients to
further radiation and at times percutaneous
biopsy, a procedure that has morbidity of 2.0—
4.8% and mortality of 0.05% [53, 68-T71].
Autopsy reports have found as many as 52% of
the general population has benign hepatic lesions
[72]. It is thus critical to question whether an
incidental hepatic lesion places the patient at risk
for adverse outcome and to clearly describe sce-
narios in which imaging characteristics can sat-
isfactorily differentiate benign from malignant
lesions.

Universally accepted guidelines for manage-
ment of most incidental findings in ED patients
have not been established. Comparison with
prior exams to determine stability of a lesion is
critical to radiologists’ role in characterizing and
managing incidentalomas. The American
College of Radiology (ACR) has published a
white paper outlining evidence-based recom-
mendations for management of common inci-
dentalomas detected on CT of the abdomen and
pelvis based on size criteria, imaging character-
istics, and patient comorbidities [53]. Adherence
to these recommendations may reduce the vari-
ability, cost, and anxiety associated with workup
of incidental findings. Further analysis is war-
ranted to establish formal guidelines to establish
the appropriate workup of common incidental
findings.

Reducing Inappropriate Use
of Imaging in the ED

Several methods have been proposed to reduce
imaging overutilization in the emergency depart-
ment. Radiologists may be tasked with an
increased role in reviewing imaging orders for
appropriateness before studies are performed.
Educating clinicians about radiation dose, cost,
and limitations of common imaging studies may
substantially reduce overutilization [1]. This
could be addressed in medical school and
repeated throughout training and at meetings of
referring physicians. Reducing duplicate imaging
studies should be encouraged. Clinical decision
support systems for clinicians requesting imag-
ing is also being more widely implemented to
reduce the inappropriate exam utilization.

Duplicate studies on ED patient transfer are
common, with approximately 60% of patients
transferred to a level 1 trauma center undergoing
repeat CT exams, most of which do not alter out-
comes [73-75]. Some institutions have adopted a
standard CT protocol for all trauma patients
transferred to the ED. A study at one such institu-
tion revealed that patients underwent an average
of 4.5 additional CT exams due to fulfillment of
the standard trauma imaging protocol. These
studies demonstrated unexpected acute findings
in 5.9% of transferred trauma patients; however,
none of these findings changed clinical manage-
ment [73]. Duplicate imaging can be reduced uti-
lizing electronic image-sharing technology,
which enables image sharing across institutions
and should be encouraged to decrease the rate of
unnecessary repeat scans. A study evaluating the
impact of imaging CT import in ED transfer
patients found a 17% reduction in mean rates of
all subsequent diagnostic imaging and 29%
reduction in post-transfer CT [76].

Clinical decision support is thought to be a
key tool in reducing inappropriate radiologic
exams. Clinical decision support (CDS) systems
can be integrated into computerized order entry
(CPOE), providing clinicians real-time evidence-
based guidelines for consideration. CDS-CPOE
integration has been mandated by the Department
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of Health and Human Services and outlined in its
Health Information Technology for Economic
and Clinical Health Act [77, 78]. CDS has been
shown to decrease utilization and increase docu-
mented adherence to evidence-based guidelines
without delayed reporting of significant findings
[79-81]. The optimal CDS-CPOE system is one
that would provide real-time feedback with clear,
evidence-based guidelines to ordering clinicians
[78]. After implementation of a CDS-CPOE sys-
tem derived from the New Orleans Criteria,
Canadian CT Head Rule, and CT in Head Injury
Patients Prediction Rule, rates of non-contrast
head CT for ED patients with mild traumatic
brain injury decreased by 13% with no change in
rate of delayed diagnosis of radiologically sig-
nificant findings [80]. Similarly, implementation
of an integrated CDS-CPOE system decreased
rates of CT pulmonary angiography in the ED
and increased yield of performed studies [79].
The ACR guidelines recommended application
of National Emergency X-ray Utilization Study
(NEXUS) criteria, which identify patients with
low probability of cervical spine injury who do
not need imaging, has been estimated to decrease
the number of screening cervical spine CTs by
20% in a level 1 trauma center [82, 83]. The ACR
has published appropriateness criteria for the
most commonly encountered clinical scenarios
including radiation risk of commonly ordered
exams [84]. These criteria are readily available
on the ACR website and may be used as a starting
point for imaging-related clinical decision-
making [84].

Take-Home Tables

Tables 4.1, 4.2, and 4.3 serve to highlight key
information and evidence regarding effective
radiation doses for adults and children as well as
tissue reactions to a single dose of radiation.

Future Research

Future research should provide:

e Cost-effective analysis of imaging studies
based on patient presentation

* Comparative effectiveness research for the use
of CT versus laboratory workup or non-
ionizing imaging alternatives (US and MRI)

e Formal guidelines for workup of incidental
findings

e Radiologist-driven educational interventions
for medical students and ED clinicians and
analysis of impact

e Analysis of impact of CDS mandate on imag-
ing utilization in the ED

Summary

e There is growing concern that diagnostic
imaging is overutilized in the ED setting.

» Inappropriate utilization of imaging can result
in excess radiation exposure.

e Inappropriate medical imaging can increase
ED turnaround time.

e Incidental findings are common and may
result in undue anxiety, cost, and risks associ-
ated with additional workup.

e CDS is mandated by the Department of Health
and Human Resources. Adherence to ACR
appropriateness criteria may decrease overuti-
lization of imaging in the ED setting.
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