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Variant: 1 Child. Chest pain. Limited to the chest wall. Initial imaging.

Procedure Appropriateness Category Peds Relative Radiation Level
Radiography chest Usually Appropriate @
US chest May Be Appropriate O
Radiography rib views May Be Appropriate @
MRI chest without and with IV contrast Usually Not Appropriate o]
MRI chest without IV contrast Usually Not Appropriate o]
CT chest with IV contrast Usually Not Appropriate (BISGIBIS)
CT chest without and with IV contrast Usually Not Appropriate BISISGIS)
CT chest without IV contrast Usually Not Appropriate (BISGIBIS)

Variant: 2 Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial

imaging.
Procedure Appropriateness Category Peds Relative Radiation Level

Radiography chest Usually Appropriate @
Radiography chest decubitus view Usually Not Appropriate @

US chest Usually Not Appropriate O

US echocardiography transthoracic resting Usually Not Appropriate O
Fluoroscopy upper Gl series Usually Not Appropriate SISIS)
MRI chest without and with IV contrast Usually Not Appropriate O

MRI chest without IV contrast Usually Not Appropriate 6]

CT chest with IV contrast Usually Not Appropriate SISISIS)
CT chest without and with IV contrast Usually Not Appropriate SISISIS)
CT chest without IV contrast Usually Not Appropriate SISIBIS)

Variant: 3 Child. Chest pain. Suspected pulmonary embolism. Initial imaging.

Procedure Appropriateness Category Peds Relative Radiation Level
Radiography chest Usually Appropriate @
CTA pulmonary arteries with IV contrast Usually Appropriate SISISIS)
V/Q scan lung May Be Appropriate (BISIB)
US chest Usually Not Appropriate O
US duplex Doppler lower extremity Usually Not Appropriate @]
US echocardiography transesophageal Usually Not Appropriate O
US echocardiography transthoracic resting Usually Not Appropriate @]
Arteriography pulmonary with right heart catheterization Usually Not Appropriate SISIBIS)
MRA pulmonary arteries without and with IV contrast Usually Not Appropriate @]
MRA pulmonary arteries without IV contrast Usually Not Appropriate
CT chest with IV contrast Usually Not Appropriate AEEE
CT chest without and with IV contrast Usually Not Appropriate SISISIS)




CT chest without IV contrast

Usually Not Appropriate

®O®®

CTA chest with IV contrast with CTV lower extremities

Usually Not Appropriate

®OO®

Variant: 4 Child. Chest pain. Known or suspected cardiac disease. Initial imaging.

Procedure Appropriateness Category | Peds Relative Radiation Level
US echocardiography transthoracic resting Usually Appropriate o]
Radiography chest Usually Appropriate @
CTA chest with IV contrast May Be Appropriate GAEEE
CTA coronary arteries with IV contrast May Be Appropriate SISISIS)
CT heart function and morphology with IV contrast May Be Appropriate SISISIS)
US chest Usually Not Appropriate O
US echocardiography transesophageal Usually Not Appropriate o]
US echocardiography transthoracic stress Usually Not Appropriate o]
Arteriography coronary with ventriculography Usually Not Appropriate SISISIS)]
Arteriography pulmonary Usually Not Appropriate GAEEE
MRA chest without and with IV contrast Usually Not Appropriate o]
MRA chest without IV contrast Usually Not Appropriate O
MRI heart function and morphology without and with IV contrast Usually Not Appropriate O
MRI heart function and morphology without IV contrast Usually Not Appropriate o]
MRI heart function with stress without and with IV contrast Usually Not Appropriate o]
MRI heart function with stress without IV contrast Usually Not Appropriate o]
CT chest with IV contrast Usually Not Appropriate GAEEE
CT chest without and with IV contrast Usually Not Appropriate SISISIS)
CT chest without IV contrast Usually Not Appropriate SISISID)
V/Q scan lung Usually Not Appropriate OIS
FDG-PET/CT heart Usually Not Appropriate SISISIS)
SPECT or SPECT/CT MPI rest and stress Usually Not Appropriate SDISISIBIS)

Variant: 5 Child. Chest pain. History of sickle cell disease. Initial imaging.

Procedure Appropriateness Category Peds Relative Radiation Level
Radiography chest Usually Appropriate @
US abdomen Usually Not Appropriate O
US chest Usually Not Appropriate 0o
US echocardiography transthoracic resting Usually Not Appropriate O
US echocardiography transthoracic stress Usually Not Appropriate 6]
MRI chest without and with IV contrast Usually Not Appropriate O
MRI chest without IV contrast Usually Not Appropriate O
CT chest with IV contrast Usually Not Appropriate SISIBIS)
CT chest without and with IV contrast Usually Not Appropriate SISISIS)
CT chest without IV contrast Usually Not Appropriate SISISIS)
CTA chest with IV contrast Usually Not Appropriate SISIBIS)

Variant: 6 Child. Chest pain. Suspected panic attack. Initial imaging.

Procedure

Appropriateness Category

Peds Relative Radiation Level




Radiography chest May Be Appropriate @
US chest Usually Not Appropriate o
US echocardiography transthoracic resting Usually Not Appropriate o
US echocardiography transthoracic stress Usually Not Appropriate O
MRI chest without and with IV contrast Usually Not Appropriate 0]
MRI chest without IV contrast Usually Not Appropriate o
CT chest with IV contrast Usually Not Appropriate SISIBIS)
CT chest without and with IV contrast Usually Not Appropriate SISIBIS)
CT chest without IV contrast Usually Not Appropriate SISISID)
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Summary of Literature Review

Introduction/Background

Chest pain is a common complaint in children and adolescents. The causes of chest pain are varied
and include musculoskeletal, pulmonary or pleural, gastrointestinal, psychogenic, and cardiac
etiologies. The etiology of pediatric chest pain is often benign but typically generates evaluation in
the emergency room, urgent care, or outpatient setting.

Nontraumatic musculoskeletal etiologies are the most common causes for chest pain and account
for 40% to 80% of cases of pediatric chest pain [1-3]. Musculoskeletal causes can be diagnosed by
careful physical examination. Palpation eliciting chest wall tenderness, aggravation of pain during
inspiration, and development of pain with movement and tenderness on palpation over the ribs or
costochondral junctions all are compatible with a musculoskeletal etiology for chest pain [1].

Psychogenic causes represent the second-most common etiology and can be elicited by careful
evaluation of the patient’s history, including a history of depression, generalized anxiety disorder,
and panic disorder.

Pneumonia or airways disease is also a leading etiology for pediatric chest pain [4]. However, this
topic is discussed in the ACR Appropriateness Criteria® topic on "Pneumonia in the
Immunocompetent Child” [5].

Pneumothorax and pneumomediastinum often present with chest pain accompanied by the
sudden onset of shortness of breath.

Cardiac etiologies are the primary concern for parents, patients, and providers but account for
<1% of cases [6]. Because of the potential severity of heart disease and the emotional impact on
families, chest pain often leads to an extensive evaluation with low yield.


https://acsearch.acr.org/docs/3102387/Narrative/
https://acsearch.acr.org/docs/3102387/Narrative/

In the setting of sickle cell disease, acute chest syndrome (ACS) is a common etiology for chest
pain [7]. Recognition of this condition is critical because ACS is a leading cause of morbidity and
mortality in patients with sickle cell disease. ACS can occur with all phenotypes of sickle cell disease
but can be more severe in hemoglobin S disease [8]. ACS can occur in children and adults of all
ages [9].

Special Imaging Considerations

Dual-energy CT is used with increasing frequency in pediatric imaging and can be particularly
useful in the setting of suspected pulmonary embolism (PE). When used as an adjunct to CT
pulmonary arteries with intravenous (IV) contrast, dual-energy scanning with iodine mapping can
add diagnostic value without increasing radiation dose, scan times, or contrast volume [10]. Dual-
energy CT allows for the evaluation of quantitative and qualitative pulmonary perfusion [11,12].

The ACR defines practice parameters and technical standards for ultrasound (US) examinations.
These US examinations are ordered by clinicians and performed in radiology departments with
interpretation by radiologists. For the purposes of this document, the examination, listed on the
variant tables and described in the variants below, is the US procedure as defined by the ACR
practice parameters and technical standards.

Deviations from these examinations include but are not limited to targeted Point-of-Care US
(POCUS), Focused Assessment with Sonography (FAST), and extended-FAST (E-FAST). These
examinations are often performed at bedside as part of a clinical examination, are fundamentally
different from comprehensive diagnostic US examinations, and are not performed in the radiology
department or interpreted by radiologists.

POCUS performed by nonradiologists may have a role in the diagnosis of chest pain limited to the
chest wall [13]. POCUS may also be used to detect a pneumothorax or pleural effusion.

Initial Imaging Definition

Initial imaging is defined as imaging at the beginning of the care episode for the medical condition
defined by the variant. More than one procedure can be considered usually appropriate in the
initial imaging evaluation when:

» There are procedures that are equivalent alternatives (ie, only one procedure will be ordered
to provide the clinical information to effectively manage the patient’s care)

OR

« There are complementary procedures (ie, more than one procedure is ordered as a set or
simultaneously wherein each procedure provides unique clinical information to effectively
manage the patient’s care).

Discussion of Procedures by Variant
Variant 1: Child. Chest pain. Limited to the chest wall. Initial imaging.

Nontraumatic musculoskeletal chest pain is the most common identifiable cause of chest pain in



children and adolescents. Initial imaging is driven by localizing findings on physical examination or
in the patient’s history. Nearly all musculoskeletal causes are benign, and imaging has a limited
role in evaluation with costochondritis, the most common diagnosis. With more diffuse chest wall
pain, history and physical examination are usually sufficient to make a diagnosis. Imaging can be
helpful with palpable abnormalities with initial imaging limited to chest radiographs and chest wall
uUs.

Variant 1: Child. Chest pain. Limited to the chest wall. Initial imaging.
A. CT chest with IV contrast

CT chest with IV contrast is not a useful initial imaging study in this variant. Although CT chest with
IV contrast can detect rib fractures, bone, and soft tissue tumors, it should be reserved for
secondary imaging if clinically indicated and initial radiographs are normal.

Variant 1: Child. Chest pain. Limited to the chest wall. Initial imaging.
B. CT chest without and with IV contrast

There is no relevant literature to support the use of CT chest without and with IV contrast as an
initial imaging study.

Variant 1: Child. Chest pain. Limited to the chest wall. Initial imaging.
C. CT chest without IV contrast

There is no relevant literature to support the use of CT chest without IV contrast as an initial
imaging study.

Variant 1: Child. Chest pain. Limited to the chest wall. Initial imaging.
D. MRI chest without and with IV contrast

MRI chest without and with IV contrast is not a useful initial imaging study in this variant. Due to
the superior soft tissue contrast of MR, this modality can be useful as a secondary imaging study
in the setting of a suspected mass.

Variant 1: Child. Chest pain. Limited to the chest wall. Initial imaging.
E. MRI chest without IV contrast

There is no relevant literature to support the use of MRI chest without IV contrast as an initial
imaging study.

Variant 1: Child. Chest pain. Limited to the chest wall. Initial imaging.
F. Radiography chest

A chest radiograph is a useful initial imaging study in the setting of chest pain, limited to the chest
wall. A chest radiograph can evaluate for rib fractures, infection, or a neoplasm and can look for
causes of chest pain that may mimic chest wall pathology [14,15].

Variant 1: Child. Chest pain. Limited to the chest wall. Initial imaging.

G. Radiography rib views

Specific rib views may be used as an initial imaging study when there is high clinical suspicion for
specific rib pathology such as a rib fracture, osteochondroma, or neoplasm [16].

Variant 1: Child. Chest pain. Limited to the chest wall. Initial imaging.
H. US chest

Although palpable chest wall masses are often painless, US of the chest wall can be a useful initial
imaging study in the setting of a palpable abnormality of the chest wall [15] or if slipping rib
syndrome is suspected [15-17].



Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial
imaging.

Patients with spontaneous pneumothorax or pneumomediastinum often present with chest or
neck pain or sore throat, cough, and dyspnea. Spontaneous pneumomediastinum often presents in
the context of underlying airways disease with alveolar rupture and the tracking of air into the
mediastinum inciting the event [18]. Pneumomediastinum is almost never caused by rupture of the
esophagus, even when there is a history of forceful coughing or vomiting. Therefore, an
esophagram or CT examination of the chest are rarely indicated. On physical examination, there is
palpable subcutaneous air within the soft tissues of the neck in two-thirds of patients at the time
of presentation. Approximately 10% of patients with spontaneous pneumomediastinum have a
concomitant pneumothorax [18]. Spontaneous pneumothorax is a more common occurrence and
may be primary or secondary (associated with underlying lung disease) [19].

Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial
imaging.
A. CT chest with IV contrast

There is no relevant literature to support the use of CT chest with IV contrast as an initial imaging
study in the setting of chest pain with suspected pneumothorax or pneumomediastinum.

Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial
imaging.

B. CT chest without and with IV contrast

There is no relevant literature to support the use of CT chest without and with IV contrast as an
initial imaging study in the setting of chest pain with suspected pneumothorax or
pneumomediastinum.

Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial
imaging.

C. CT chest without IV contrast

There is no relevant literature to support the use of CT chest without IV contrast a as an initial

imaging study in this variant. However, patients with pneumothorax or pneumomediastinum often
will have a CT chest without IV contrast as a secondary imaging study.

Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial
imaging.

D. Fluoroscopy upper Gl series

There is no relevant literature to support the use of fluoroscopy upper gastrointestinal series as an
initial imaging study in the setting of chest pain with suspected pneumothorax or
pneumomediastinum. Numerous retrospective studies confirm that esophageal perforation is a
rare etiology for spontaneous pneumomediastinum [20-22].

Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial
imaging.

E. MRI chest without and with IV contrast

There is no relevant literature to support the use of MRI chest without and with IV contrast as an
initial imaging study in the setting of chest pain with suspected pneumothorax or
pneumomediastinum.

Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial



imaging.
F. MRI chest without IV contrast

There is no relevant literature to support the use of MRI chest without IV contrast as an initial
imaging study in the setting of chest pain with suspected pneumothorax or pneumomediastinum.

Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial
imaging.

G. Radiography chest

Chest radiographs are useful as an initial imaging study when a pneumothorax or
pneumomediastinum is suspected. Radiography offers high sensitivity and specificity for the
presence of extrapulmonary air and can evaluate for alternative etiologies that present with similar
symptoms [23].

Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial
imaging.

H. Radiography chest decubitus view

Although decubitus views of the chest may be helpful when a subtle pneumothorax is suspected,
there is no relevant literature that supports the use of this specific radiographic view for initial
imaging.

Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial
imaging.

I. US chest

Although US can be used to evaluate a suspected pneumothorayx, it is not useful for initial imaging
[24,25]. There is no relevant literature to support the use of US in evaluation of
pneumomediastinum.

Variant 2: Child. Chest pain. Suspected pneumothorax or pneumomediastinum. Initial
imaging.

J. US echocardiography transthoracic resting

There is no relevant literature that supports the use of transthoracic echocardiography (TTE)
resting as an initial imaging study in the setting of chest pain with suspected pneumothorax or
pneumomediastinum.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.

The incidence of PE in children is estimated at 1 per 100,000 and is associated with mortality rates
of up to 10% [26]. The incidence of PE is even higher in hospitalized pediatric patients [27].
Presenting symptoms include chest pain, shortness of breath, cough, fever, and hemoptysis,
although pediatric patients can have mild or nonspecific symptoms due to high cardiopulmonary
reserve [10,28]. Risk factors for pediatric thromboembolism, in order of importance, include
immobilization, indwelling central venous catheter, prior PE and/or deep venous thrombosis,
hypercoagulable conditions, and excess estrogen state, as can be seen with oral contraceptive use
[10,28,29]. Although clinical assessment tools such as quantitative analysis of the D-dimer assay
have been well studied in adults, there is a lack of evidence due to limited research to support their
use in the pediatric population [10]. Because PE can be a fatal condition if untreated, diagnostic
imaging that is highly sensitive and specific for the condition is critical in assessing which patients
need anticoagulation.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.



A. Arteriography pulmonary with right heart catheterization

There is no relevant literature to support the use of arteriography pulmonary with right heart
catheterization as an initial imaging study in the setting of chest pain with suspected PE.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
B. CT chest with IV contrast

There is no relevant literature to support the use of CT chest with IV contrast as an initial imaging
study in the setting of chest pain with suspected PE.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
C. CT chest without and with IV contrast

There is no relevant literature to support the use of CT chest without and with IV contrast as an
initial imaging study in the setting of chest pain with suspected PE.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
D. CT chest without IV contrast

There is no relevant literature to support the use of CT chest without IV contrast as an initial
imaging study in the setting of chest pain with suspected PE.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
E. CTA chest with IV contrast with CTV lower extremities

There is no relevant literature to support the use of CT angiography (CTA) chest with IV contrast
with CT venography (CTV) lower extremities as an initial imaging study in the setting of chest pain
with suspected PE.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
F. CTA pulmonary arteries with IV contrast

CTA pulmonary arteries with IV contrast is the most important imaging study for evaluation of
suspected PE and can be used as an initial imaging study [28,30,31]. Imaging findings include
complete or partial filling of a pulmonary artery with a filling defect that is of lower attenuation
than the surrounding contrast-enhanced blood. Postprocessing techniques such as dual-energy
iodine map analysis have been studied in adults [32,33], but there is limited literature to support its
use in the pediatric population.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
G. MRA pulmonary arteries without and with IV contrast

Although MR angiography (MRA) pulmonary arteries without and with IV contrast could be
considered as an alternative to CTA pulmonary arteries in some clinical settings, the longer scan
times and the necessity for breath holding represent limitations.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
H. MRA pulmonary arteries without IV contrast

MRA pulmonary arteries without IV contrast may be helpful in the assessment of central and large
pulmonary arteries, but the technique is limited for smaller and segmental arteries. There is no
relevant literature to support the use of this modality for initial imaging [28].

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
I. Radiography chest

Chest radiographs have a low sensitivity and specificity for PE but are often used as initial imaging



in the setting of chest pain with suspected PE to exclude other causes that can present with similar
symptoms [28,34].

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
J. US chest

There is no relevant literature that supports the use of US chest for initial imaging in the setting of
chest pain with suspected PE.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
K. US duplex Doppler lower extremity

Although lower extremity thrombus is a risk factor for PE, there is no relevant literature to support
the use of US duplex Doppler lower extremity as an initial imaging study.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
L. US echocardiography transesophageal

There is no relevant literature that supports the use of transesophageal echocardiography (TEE) for
initial imaging in the setting of chest pain with suspected PE.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
M. US echocardiography transthoracic resting

There is no relevant literature that supports the use of TTE resting for initial imaging in the setting
of chest pain with suspected PE.

Variant 3: Child. Chest pain. Suspected pulmonary embolism. Initial imaging.
N. V/Q scan lung

Prior to the adoption of CT pulmonary arteries with IV contrast, nuclear medicine ventilation-
perfusion (V/Q) lung scans were the primary imaging study for the diagnosis of PE. V/Q
scintigraphy offers relative low sensitivity and specificity and requires patient cooperation that may
be challenging in the pediatric population.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.

Cardiac disease as an etiology for chest pain causes the greatest concern for parents and patients.
Due to the serious nature of cardiac disease, evaluation is resource-intensive, but its diagnosis is
infrequent [1,3,6,35-38]. In fact, cardiac pathology is found in only 1% to 2% of pediatric patients
who present with chest pain. Differentiation of cardiac from noncardiac causes requires careful
clinical assessment, often from a pediatric cardiologist. However, imaging is a frequent component
of the workup. Diagnostic imaging may be more frequently employed in younger children in
whom localization and accurate history may be more difficult. Cardiac pathology presenting as
chest pain includes cardiac arrythmias, mitral valve prolapse, myocarditis, cardiomyopathy, and
rarely coronary artery pathology. Although physical examination and history are usually sufficient
to diagnose a cardiac cause for chest pain, chest radiographs are typically obtained for initial
imaging.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.

A. Arteriography coronary with ventriculography

There is no relevant literature that supports the use of arteriography coronary with
ventriculography as an initial imaging study in the setting of chest pain with known or suspected
cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.



B. Arteriography pulmonary

There is no relevant literature that supports the use of arteriography pulmonary as an initial
imaging study in the setting of chest pain with known or suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
C. CT chest with IV contrast

There is no relevant literature that supports the use of CT chest with IV contrast as an initial
imaging study in the setting of chest pain with known or suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
D. CT chest without and with IV contrast

There is no relevant literature that supports the use of CT chest without and with IV contrast as an
initial imaging study in the setting of chest pain with known or suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
E. CT chest without IV contrast

There is no relevant literature that supports the use of CT chest without IV contrast as an initial
imaging study in the setting of chest pain with known or suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
F. CT heart function and morphology with IV contrast

There is no relevant literature that supports the use of CT heart function and morphology with IV
contrast as an initial imaging study in the setting of chest pain with suspected cardiac disease.
With a known diagnosis of congenital heart disease or following surgical treatment, CT heart
function and morphology with IV contrast is often a first-line test.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
G. CTA chest with IV contrast

There is no relevant literature that supports the use of CTA chest with IV contrast as an initial
imaging study in the setting of chest pain with suspected cardiac disease. With a known diagnosis
of congenital heart disease or following surgical treatment, CTA chest with IV contrast may be an
appropriate initial examination.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
H. CTA coronary arteries with IV contrast

There is no relevant literature that supports the use of CT coronary arteries with IV contrast as an
initial imaging study in the setting of chest pain with suspected cardiac disease. With a known
diagnosis of anomalous coronary arteries or following surgical treatment, CT coronary arteries with
IV contrast may be a first-line test.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
I. FDG-PET/CT heart

There is no relevant literature that supports the use of fluorine-18-2-fluoro-2-deoxy-D-glucose
(FDG)-PET/CT heart as an initial imaging study in the setting of chest pain with known or suspected
cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
J. MRA chest without and with IV contrast

There is no relevant literature that supports the use of MRA chest without and with IV contrast as



an initial imaging study in the setting of chest pain with known or suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
K. MRA chest without IV contrast

There is no relevant literature that supports the use of MRA chest without IV contrast as an initial
imaging study in the setting of chest pain with known or suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
L. MRI heart function and morphology without and with IV contrast

There is no relevant literature that supports the use of MRI heart function and morphology without
and with IV contrast as an initial imaging study in the setting of chest pain with known or
suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
M. MRI heart function and morphology without IV contrast

There is no relevant literature that supports the use MRI heart function and morphology without IV
contrast as an initial imaging study in the setting of chest pain with known or suspected cardiac
disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
N. MRI heart function with stress without and with IV contrast

There is no relevant literature that supports the use of MRI heart function with stress without and
with IV contrast as an initial imaging study in the setting of chest pain with known or suspected
cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
O. MRI heart function with stress without IV contrast

There is no relevant literature that supports the use of MRI heart function with stress without IV
contrast as an initial imaging study in the setting of chest pain with known or suspected cardiac
disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
P. Radiography chest

Due to the high sensitivity of chest radiographs for the evaluation of cardiac size, pulmonary
vascularity, and pulmonary edema, as well as alternative diagnoses such as pneumonia or
pneumothorax, radiography chest is appropriate for initial imaging in the setting of chest pain with
known or suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
Q. SPECT or SPECT/CT MPI rest and stress

There is no relevant literature that supports the use of single-photon emission CT (SPECT) or
SPECT/CT myocardial perfusion imaging (MPI) rest and stress as an initial imaging study in the
setting of chest pain with known or suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
R. US chest

There is no relevant literature that supports the use of US chest as an initial imaging study in the
setting of chest pain with known or suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.



S. US echocardiography transesophageal

There is little relevant literature that supports the use of TEE as an initial imaging study in the
setting of chest pain with suspected cardiac disease. However, TEE may be useful for follow-up of
known congenital heart disease, during cardiac surgery, or for guidance of a cardiac procedure
[39].

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
T. US echocardiography transthoracic resting

TTE resting is useful as an initial imaging study in the setting of chest pain with known or
suspected cardiac disease [40].

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
U. US echocardiography transthoracic stress

There is no relevant literature that supports the use of TTE stress as an initial imaging study in the
setting of chest pain with known or suspected cardiac disease.

Variant 4: Child. Chest pain. Known or suspected cardiac disease. Initial imaging.
V.V/Q scan lung

There is no relevant literature that supports the use of V/Q scan lung as an initial imaging study in
the setting of chest pain with known or suspected cardiac disease.

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.

ACS is a common reason for hospitalization and the leading cause of death in patients with sickle
cell disease. ACS is the cause of up to 25% of deaths, and approximately 50% of patients with
sickle cell disease will have ACS in their lifetime [8]. ACS often presents with chest pain, cough,
wheezing, rales, and fever [41]. In children, the most common cause of ACS is infection, followed
by bone marrow fat embolism and pulmonary infarction from sequestration of sickled erythrocytes
[8]. The hallmark of the diagnosis is a new opacity noted on a chest radiograph [7].

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.

A. CT chest with IV contrast

There is no relevant literature that supports the use of CT chest with IV contrast for initial imaging
in the setting of chest pain with a history of sickle cell disease.

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.

B. CT chest without and with IV contrast

There is no relevant literature that supports the use of CT chest without and with IV contrast for
initial imaging in the setting of chest pain with a history of sickle cell disease.

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.

C. CT chest without IV contrast

There is no relevant literature that supports the use of CT chest without IV contrast for initial
imaging in the setting of chest pain with a history of sickle cell disease.

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.

D. CTA chest with IV contrast

There is no relevant literature that supports the use of CTA chest with IV contrast for initial imaging
in the setting of chest pain with a history of sickle cell disease.

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.



E. MRI chest without and with IV contrast

There is no relevant literature that supports the use of MRI chest without and with IV contrast for
initial imaging in the setting of chest pain with a history of sickle cell disease.

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.
F. MRI chest without IV contrast

There is no relevant literature that supports the use of MRI chest without IV contrast for initial
imaging in the setting of chest pain with a history of sickle cell disease.

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.
G. Radiography chest

Chest radiography is used as the initial imaging modality in the setting of chest pain in patients
with a known diagnosis of sickle cell disease. Chest radiographs are sensitive for detecting
parenchymal opacities and pleural effusions, which are the hallmark of ACS [41].

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.
H. US abdomen

There is no relevant literature that supports the use of US abdomen for initial imaging in the
setting of chest pain with a history of sickle cell disease.

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.
I. US chest

There is no relevant literature that supports the use of US chest for initial imaging in the setting of
chest pain with a history of sickle cell disease.

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.
J. US echocardiography transthoracic resting

There is no relevant literature that supports the use of TTE resting for initial imaging in the setting
of chest pain with a history of sickle cell disease.

Variant 5: Child. Chest pain. History of sickle cell disease. Initial imaging.
K. US echocardiography transthoracic stress

There is no relevant literature that supports the use of TTE stress for initial imaging in the setting of
chest pain with a history of sickle cell disease.

Variant 6: Child. Chest pain. Suspected panic attack. Initial imaging.

Although psychogenic causes of pediatric chest pain represent the second-most common cause,
the diagnosis can be made by a careful history and physical examination. There is no relevant
literature to support the use of imaging in the evaluation of chest pain from a psychogenic
etiology.

Variant 6: Child. Chest pain. Suspected panic attack. Initial imaging.

A. CT chest with IV contrast

There is no relevant literature that supports the use of CT chest with IV contrast for initial imaging
in the setting of chest pain, suspected panic attack.

Variant 6: Child. Chest pain. Suspected panic attack. Initial imaging.

B. CT chest without and with IV contrast

There is no relevant literature that supports the use of CT chest without and with IV contrast for
initial imaging in the setting of chest pain, suspected panic attack.



Variant 6: Child. Chest pain. Suspected panic attack. Initial imaging.
C. CT chest without IV contrast

There is no relevant literature that supports the use of CT chest without IV contrast for initial
imaging in the setting of chest pain, suspected panic attack.

Variant 6: Child. Chest pain. Suspected panic attack. Initial imaging.
D. MRI chest without and with IV contrast

There is no relevant literature that supports the use of MRI chest without and with IV contrast for
initial imaging in the setting of chest pain, suspected panic attack.

Variant 6: Child. Chest pain. Suspected panic attack. Initial imaging.
E. MRI chest without IV contrast

There is no relevant literature that supports the use of MRI chest without IV contrast for initial
imaging in the setting of chest pain, suspected panic attack.

Variant 6: Child. Chest pain. Suspected panic attack. Initial imaging.
F. Radiography chest

Although there is no role for imaging in the setting of chest pain, suspected panic attack, chest
radiography is reasonable for initial imaging to exclude the possibility of another diagnosis that
presents with similar symptoms such as infection, pneumomediastinum, or a pneumothorax.

Variant 6: Child. Chest pain. Suspected panic attack. Initial imaging.
G. US chest

There is no relevant literature that supports the use of US chest for initial imaging in the setting of
chest pain, suspected panic attack.

Variant 6: Child. Chest pain. Suspected panic attack. Initial imaging.
H. US echocardiography transthoracic resting

There is no relevant literature that supports the use of TTE resting for initial imaging in the setting
of chest pain, suspected panic attack.

Variant 6: Child. Chest pain. Suspected panic attack. Initial imaging.
I. US echocardiography transthoracic stress

There is no relevant literature that supports the use of TTE stress for initial imaging in the setting of
chest pain, suspected panic attack.

Summary of Highlights

This is a summary of the key recommendations from the variant tables. Refer to the complete
narrative document for more information.

Variant 1: Chest radiographs are useful as an initial imaging study in the setting of chest
pain, limited to the chest wall. A chest radiograph can evaluate for rib or pleural pathology or other
causes that may mimic chest wall pain. US of the chest wall may be appropriate if there is a
palpable abnormality.

Variant 2: Chest radiographs are useful as an initial imaging study when a pneumothorax or
pneumomediastinum are suspected as the cause for chest pain. Radiographs of the chest with a
decubitus view may be useful as an adjunct study when a subtle pneumothorax is suspected on



initial imaging.

Variant 3: CTA pulmonary arteries with IV contrast is the most important imaging study for
evaluation of chest pain with suspected PE and is useful as an initial imaging study. Chest
radiographs are appropriate in the setting of chest pain with a suspected PE only to exclude other
causes that can present with similar symptomes.

Variant 4: Because of the high sensitivity of chest radiographs for the evaluation of cardiac
size, pulmonary vascularity, and pulmonary edema, as well as alternative causes of chest pain,
chest radiographs are appropriate for initial imaging in the setting of chest pain from suspected
cardiac disease. TTE resting is also useful as an initial imaging study in the setting of chest pain
with suspected cardiac disease. When a known diagnosis of heart disease is present or following
surgical intervention, CT heart function and morphology with IV contrast may be appropriate as a
primary imaging study.

Variant 5: Chest radiographs are appropriate as initial imaging in the setting of chest pain in
patients with known sickle cell disease to evaluate for ACS, a leading cause of morbidity and
mortality in this patient population.

Variant 6: There is no specific role for imaging in the setting of chest pain from a suspected
psychogenic etiology, as careful history and physical examinations are sufficient for the diagnosis.
However, chest radiographs may be appropriate to exclude another diagnosis that may present
with similar symptoms.

Supporting Documents

The evidence table, literature search, and appendix for this topic are available at
https://acsearch.acr.org/list. The appendix includes the strength of evidence assessment and the
final rating round tabulations for each recommendation.

For additional information on the Appropriateness Criteria methodology and other supporting
documents, please go to the ACR website at https://www.acr.org/Clinical-Resources/Clinical-Tools-
and-Reference/Appropriateness-Criteria.

Gender Equality and Inclusivity Clause

The ACR acknowledges the limitations in applying inclusive language when citing research studies
that predates the use of the current understanding of language inclusive of diversity in sex,
intersex, gender, and gender-diverse people. The data variables regarding sex and gender used in
the cited literature will not be changed. However, this guideline will use the terminology and
definitions as proposed by the National Institutes of Health.

Appropriateness Category Names and Definitions

Appropriateness Appropriateness

Category Name Rating Appropriateness Category Definition

The imaging procedure or treatment is indicated in
Usually Appropriate 7,8, 0r9 the specified clinical scenarios at a favorable risk-
benefit ratio for patients.



https://acsearch.acr.org/list
https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Appropriateness-Criteria
https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Appropriateness-Criteria

The imaging procedure or treatment may be
indicated in the specified clinical scenarios as an

May Be Appropriate 4,5, 0r6 alternative to imaging procedures or treatments with
a more favorable risk-benefit ratio, or the risk-benefit
ratio for patients is equivocal.

The individual ratings are too dispersed from the
panel median. The different label provides

5 transparency regarding the panel’s recommendation.
“May be appropriate” is the rating category and a
rating of 5 is assigned.

May Be Appropriate
(Disagreement)

The imaging procedure or treatment is unlikely to be
indicated in the specified clinical scenarios, or the
risk-benefit ratio for patients is likely to be
unfavorable.

Usually Not Appropriate 1,2,0r3

Relative Radiation Level Information

Potential adverse health effects associated with radiation exposure are an important factor to consider
when selecting the appropriate imaging procedure. Because there is a wide range of radiation exposures
associated with different diagnostic procedures, a relative radiation level (RRL) indication has been
included for each imaging examination. The RRLs are based on effective dose, which is a radiation dose
guantity that is used to estimate population total radiation risk associated with an imaging procedure.
Patients in the pediatric age group are at inherently higher risk from exposure, because of both organ
sensitivity and longer life expectancy (relevant to the long latency that appears to accompany radiation
exposure). For these reasons, the RRL dose estimate ranges for pediatric examinations are lower as
compared with those specified for adults (see Table below). Additional information regarding radiation
dose assessment for imaging examinations can be found in the ACR Appropriateness Criteria® Radiation
Dose Assessment Introduction document.

Relative Radiation Level Designations

. . L. Adult Effective Dose Estimate Pediatric Effective Dose
Relative Radiation Level* .
Range Estimate Range
(0] 0 mSv 0 mSv
D) <0.1 mSv <0.03 mSv
@ E 0.1-1 mSv 0.03-0.3 mSv

@@ 1-10 mSv 0.3-3 mSv
@D EE @ 10-30 mSv 3-10 mSv
@D EEEDE 30-100 mSv 10-30 mSv

*RRL assignments for some of the examinations cannot be made, because the actual patient doses in
these procedures vary as a function of a number of factors (e.g., region of the body exposed to ionizing
radiation, the imaging guidance that is used). The RRLs for these examinations are designated as “Varies.”
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Disclaimer

The ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for
determining appropriate imaging examinations for diagnosis and treatment of specified medical
condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring
physicians in making decisions regarding radiologic imaging and treatment. Generally, the complexity and
severity of a patient’s clinical condition should dictate the selection of appropriate imaging procedures or
treatments. Only those examinations generally used for evaluation of the patient’s condition are ranked.
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of
this condition are not considered in this document. The availability of equipment or personnel may
influence the selection of appropriate imaging procedures or treatments. Imaging techniques classified as
investigational by the FDA have not been considered in developing these criteria; however, study of new
equipment and applications should be encouraged. The ultimate decision regarding the appropriateness
of any specific radiologic examination or treatment must be made by the referring physician and
radiologist in light of all the circumstances presented in an individual examination.
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