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Procedure Appropriateness Category Relative Radiation Level

Radiography chest Usually Appropriate @

CT chest without IV contrast May Be Appropriate (Disagreement) DISIS)

US chest Usually Not Appropriate ¢}
Fluoroscopy chest Usually Not Appropriate DISIS)

MRI chest without and with IV contrast Usually Not Appropriate o]

MRI chest without IV contrast Usually Not Appropriate (0]

CT chest with IV contrast Usually Not Appropriate OIS

CT chest without and with IV contrast Usually Not Appropriate DISIS)
FDG-PET/CT skull base to mid-thigh Usually Not Appropriate SISIBIS)

Variant: 2 Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease

(COPD). Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

Radiography chest Usually Appropriate @

CT chest without IV contrast Usually Appropriate QAEE
US chest Usually Not Appropriate O
Fluoroscopy chest Usually Not Appropriate SISIS)
MRI chest without and with IV contrast Usually Not Appropriate 6]

MRI chest without IV contrast Usually Not Appropriate O

CT chest with IV contrast Usually Not Appropriate SISIS)
CT chest without and with IV contrast Usually Not Appropriate SISIS)
V/Q scan lung Usually Not Appropriate BAEE
FDG-PET/CT skull base to mid-thigh Usually Not Appropriate DISIBIB)

Variant: 3 Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

Radiography chest Usually Appropriate @

CT chest without IV contrast Usually Appropriate SISIS)

US chest Usually Not Appropriate O
Fluoroscopy chest Usually Not Appropriate SISIS)

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 QADEE

CT chest without and with IV contrast Usually Not Appropriate SISIS)
FDG-PET/CT skull base to mid-thigh Usually Not Appropriate SISIBIS)

Variant: 4 Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial




imaging.

Procedure Appropriateness Category Relative Radiation Level

Radiography chest Usually Appropriate @

CT chest without IV contrast Usually Appropriate BADEE

US chest Usually Not Appropriate 0]
Fluoroscopy chest Usually Not Appropriate SISIS)

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 BEE

CT chest without and with IV contrast Usually Not Appropriate SISIS)
FDG-PET/CT skull base to mid-thigh Usually Not Appropriate DISIBIB)

Variant: 5 Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial

imaging.
Procedure Appropriateness Category Relative Radiation Level

Radiography chest Usually Appropriate @

CT chest with IV contrast Usually Appropriate CDEE
CT chest without IV contrast Usually Appropriate BEE
US chest Usually Not Appropriate O
Fluoroscopy chest Usually Not Appropriate DEE
MRI chest without and with IV contrast Usually Not Appropriate 0]

MRI chest without IV contrast Usually Not Appropriate 0]

CT chest without and with IV contrast Usually Not Appropriate BEE
FDG-PET/CT skull base to mid-thigh Usually Not Appropriate DISISIB)

Variant: 6 Adult. Chronic dyspnea. Suspected diaphragm dysfunction. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level
Radiography chest Usually Appropriate @
CT chest with IV contrast May Be Appropriate SISIS)
CT chest without IV contrast May Be Appropriate @DEE
US chest Usually Not Appropriate 0]
Fluoroscopy chest Usually Not Appropriate SISIS)
MRI chest without and with IV contrast Usually Not Appropriate O
MRI chest without IV contrast Usually Not Appropriate O
CT chest without and with IV contrast Usually Not Appropriate SISIS)

Panel Members

Jared D. Christensen, MD, MBA®; Michael Harowicz, MDP; Christopher M. Walker, MD€; Brent P.
Little, MDY: Kiran Batra, MD®; Anupama G. Brixey, MD‘c Melissa B. Carroll, MD9; Lydia Chelala,

MDP: Christian W. Cox, MDI: M. Bradley Drummond, MD, MHSJ; Nicole M. Geissen, DOX: Jason
Halpern, MD!; Rachna Madan, MBBS™; Venu Pararath Gopalakrishnan, MDM: Girish S. Shroff, MD®;
Christina S. Thornton, MD, PhDP; Jennifer Zreloff, MDY; Jonathan H. Chung, MD'.

Summary of Literature Review




Introduction/Background

Dyspnea is "a subjective experience of breathing discomfort” [1], often described as a feeling of
breathlessness or shortness of breath that varies in intensity. This complex symptom accounts for 1
in 4 ambulatory patient encounters and is caused by a wide range of physiological, psychological,
social, behavioral, and environmental factors. In patients without an established diagnosis, clinical
history and physical examination may provide initial insight into the cause or causes of dyspnea,
however, laboratory, radiological, and other ancillary tests are frequently needed to establish a
diagnosis [1].

Chronic dyspnea is defined by shortness of breath for >4 to 8 weeks [1,2]. The differential
diagnosis for chronic dyspnea is broad and includes pulmonary, cardiac, gastrointestinal,
neuromuscular, systemic, and psychiatric etiologies. The majority of cases are pulmonary or
cardiac-related, with approximately 85% attributable to congestive heart failure, myocardial
ischemia, or chronic obstructive pulmonary disease (COPD) with a minority of these cases related
to infection or other pathology [3]. Chronic dyspnea can be associated with a wide variety of
disorders involving the airways, alveoli, interstitium, pulmonary vessels, mediastinum and hila,
pleura, diaphragm, and chest wall [2]. Over 30% of cases are multifactorial [3]. Chronic dyspnea
related to pulmonary embolism, cardiovascular, large airways, and diffuse lung diseases are not
addressed in this document. See the ACR Appropriateness Criteria® topics on "Suspected
Pulmonary Embolism"“[4], "Dyspnea-Suspected Cardiac Origin (Ischemia Already Excluded)”
[5],"Suspected Pulmonary Hypertension”[6], and "Diffuse Lung Disease” [7] for further details.

Special Imaging Considerations

Inspiratory and expiratory CT chest may have a role in the evaluation for chronic dyspnea,
specifically to evaluate for air trapping on expiratory images. Air trapping is associated with lung
function impairment in patients with small airways disease, including in association with asthma
and COPD [8-10], history of COVID-19 infection [11-13], and other small airways disease subtypes
[14,15].

The use of hyperpolarized xenon gas for functional and quantitative MRI (Xenon-MRI) has recently
received FDA approval in the United States. Studies have shown that Xenon-MRI may show
impaired ventilation in patients with a history of COVID-19 infection, COPD, and small airways
disease [16-24].

Bedside point-of-care ultrasound (POCUS) is considered an extension of the physical examination.
It is distinct from diagnostic ultrasound (US) imaging and is not considered a procedure in
evaluating noncardiovascular causes of chronic dyspnea. POCUS may be used for the rapid
assessment of critical conditions in the setting of limited access to diagnostic imaging or when the
patient’s disposition or mobility precludes transportation to diagnostic imaging suites. POCUS
should be performed by trained professionals for specific pulmonary and cardiovascular
indications and may be useful in directing further clinical or imaging assessment [25].

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
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initial imaging evaluation when:

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

OR

» There are complementary procedures (i.e., 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: Adult. Chronic dyspnea. Unclear etiology. Initial imaging.

Etiologies producing chronic dyspnea are broad. The goal of initial imaging is to identify findings
that may indicate a specific diagnosis, narrow differential considerations, define structural
anatomy, and identify potential associated complications. Imaging aids in triage and directing
management so that patients may receive timely and appropriate treatment or additional
evaluation.

Variant 1: Adult. Chronic dyspnea. Unclear etiology. Initial imaging.
A. CT chest with IV contrast

Venous phase CT chest with intravenous (IV) contrast usually does not have a role in the initial
evaluation of nonspecific chronic dyspnea unless a vascular abnormality is suspected. Although it
may be beneficial in specific clinical situations, CT chest with IV contrast is not included in
guidelines for the initial workup of chronic dyspnea [2,3]. CT angiography (CTA) is a distinct
imaging procedure and is also not indicated for the evaluation of noncardiovascular causes of
chronic dyspnea. If chronic pulmonary embolism is a suspected source for chronic dyspnea, see the
ACR Appropriateness Criteria® topic on "Suspected Pulmonary Hypertension”[6].

Variant 1: Adult. Chronic dyspnea. Unclear etiology. Initial imaging.
B. CT chest without and with IV contrast

CT chest without and with IV contrast does not have added value in the workup of chronic dyspnea
compared to a CT chest with IV contrast or CT chest without IV contrast alone.

Variant 1: Adult. Chronic dyspnea. Unclear etiology. Initial imaging.
C. CT chest without IV contrast

CT chest without IV contrast has a higher sensitivity and specificity than chest radiography for
detecting clinically relevant pathology and is considered an excellent tool to evaluate the airways,
pulmonary parenchyma, and interstitium in the setting of dyspnea or suspected diffuse lung
disease. Although typically not indicated for initial imaging, CT chest without IV contrast may be
indicated in the setting of abnormal chest radiographs or in patients with a normal chest
radiograph but persistent symptoms [26,27]. A study evaluating an algorithmic approach to
chronic dyspnea by Pratter et al [28] recommends CT chest without IV contrast as a second-line
imaging study after clinical evaluation and chest radiography, however, the usefulness of CT was
found to be limited with diagnosis routinely requiring additional testing.

Variant 1: Adult. Chronic dyspnea. Unclear etiology. Initial imaging.
D. FDG-PET/CT skull base to mid-thigh


https://acsearch.acr.org/docs/71095/Narrative/

There is no relevant literature to support the use of fluorine-18-2-fluoro-2-deoxy-D-glucose (FDG)-
PET/CT in the evaluation of chronic dyspnea of uncertain etiology.

Variant 1: Adult. Chronic dyspnea. Unclear etiology. Initial imaging.
E. Fluoroscopy chest

There is no relevant literature to support the use of fluoroscopy chest in the evaluation of chronic
dyspnea of uncertain etiology.

Variant 1: Adult. Chronic dyspnea. Unclear etiology. Initial imaging.
F. MRI chest without and with IV contrast

There is no relevant literature to support the use of MRI chest without and with IV contrast in the
evaluation of chronic dyspnea of uncertain etiology.

Variant 1: Adult. Chronic dyspnea. Unclear etiology. Initial imaging.
G. MRI chest without IV contrast

There is no relevant literature to support the use of MRI chest without IV contrast in the evaluation
of chronic dyspnea of uncertain etiology.

Variant 1: Adult. Chronic dyspnea. Unclear etiology. Initial imaging.
H. Radiography chest

Chest radiography is the first-line imaging examination for the evaluation of patients with chronic
dyspnea [28]. It is considered an essential component of the first-tier initial workup along with a
comprehensive history, physical, and clinical evaluation, such as pulmonary function testing. Chest
radiography, in conjunction with appropriate laboratory and clinical studies, can establish a
diagnosis in one-third of cases or guide the need for additional diagnostic testing [2,3,29].
Posterior-anterior (PA) and lateral chest radiography is typically of higher quality and is preferred
over single projection PA or anterior-posterior (AP) portable radiography. Chest radiography may
reveal a wide variety of abnormalities in chronic dyspnea that can guide further imaging choices as
outlined in subsequent variants. including findings suggestive of infection or pleural, chest wall, or
diaphragmatic pathology.

Variant 1: Adult. Chronic dyspnea. Unclear etiology. Initial imaging.
I. US chest

US of the chest has limited data to support its role in the initial workup of chronic dyspnea.
However, it can provide a rapid evaluation of some pleural diseases and may be beneficial for very
specific indications in the acute setting, most studies suggest an otherwise limited role for initial
imaging of chronic dyspnea [30-32].

Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.

In the setting of suspected COPD, the goals of initial imaging are to detect and characterize the
extent of disease. Initial imaging aids in confirming the diagnosis, assessing disease severity, and
guiding appropriate management strategies. Patients may benefit from the timely implementation
of COPD-specific therapies resulting in symptom relief, improved lung function, and enhanced
quality of life.

Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.
A. CT chest with IV contrast



Venous phase CT chest with IV contrast has limited added value in the initial imaging of COPD
compared to chest CT without IV contrast. CTA is a distinct imaging procedure and has no
indicated role in initial evaluation of noncardiovascular causes of chronic dyspnea. Dual-energy CT
may have a role for the preoperative assessment of perfusion in COPD, although it is not indicated
for initial evaluation [33].

Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.

B. CT chest without and with IV contrast

CT chest without and with IV contrast does not have added value in the workup of COPD
compared to a CT chest with IV contrast or CT chest without IV contrast.

Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.

C. CT chest without IV contrast

CT chest without IV contrast is considered useful as an initial imaging in symptomatic patients with
a high clinical suspicion for COPD. CT has greater sensitivity and specificity than chest radiography
in determining the type, extent, and distribution of emphysema and bronchial wall abnormalities,
which can relate to morbidity and mortality [34-36]. Furthermore, CT can identify early imaging
changes of COPD in symptomatic patients not meeting clinical criteria for COPD and in
asymptomatic patients who smoke but have normal pulmonary function [37-42]. Visual
assessments of emphysema and airway disease at CT are accurate and reproducible [43]. In
addition, quantitative CT-derived parameters correlate with pulmonary function tests and can be
used as imaging biomarkers to follow disease progression [44-48]. Findings at CT have been
shown to correlate with COPD clinical exacerbations, patient-reported symptomology [49-52], and
to predict health status [53,54]. CT-based COPD phenotypes have prognostic value in predicting
future hospitalization, symptomatic decline, and mortality [55,56]. Expiratory CT, although not
indicated for the initial evaluation of COPD, may quantify the degree of airflow limitation and
correlate with dyspnea severity [57]. CT chest could additionally aid in excluding alternative
etiologies or co-morbidities that may contribute to the patient’s chronic dyspnea such as
cardiovascular etiologies, infectious or neoplastic complications, and diffuse lung diseases.

Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.
D. FDG-PET/CT skull base to mid-thigh

There is no relevant literature to support the use of FDG-PET/CT in the evaluation of chronic
dyspnea with suspected COPD.

Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.

E. Fluoroscopy chest

Fluoroscopy may have a role in evaluating diaphragmatic complications of COPD, but there is no
supporting evidence for its use as an initial imaging study for COPD diagnosis.

Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.
F. MRI chest without and with IV contrast

There is no relevant literature to support the use of MRI chest without and with IV contrast in the
evaluation of chronic dyspnea with suspected COPD.



Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.

G. MRI chest without IV contrast

Numerous MRI techniques are available to characterize COPD, although most are predominantly
research applications including hyperpolarized helium, T1 oxygen-enhanced mapping, and
equilibrium signal mapping [58-60]. Some studies have shown good correlation of MRI
quantitative imaging with CT-derived and clinical measures. [58-60]. Xenon-MRI is recently FDA-
approved and may have a role in evaluating impaired ventilation in COPD but is not indicated for
initial imaging [16,19]

Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.

H. Radiography chest

Chest radiography is endorsed as a useful first-line imaging study for patients with chronic
dyspnea and suspected COPD because there are multiple radiographic findings that can aid the
diagnosis [19,39]. Chest radiographs can help exclude alternative diagnoses and evaluate for
comorbidities and COPD complications [61]. Wallace et al [62] reported that for chest radiographs
performed during COPD evaluation, 14% detected potentially treatable causes of dyspnea other
than COPD or lung cancer, and 84% of radiographs aided in management. Potentially treatable
causes included lower tract respiratory infections, bronchiectasis, pulmonary fibrosis, pleural
effusion, left ventricular failure, and active tuberculosis. PA and lateral chest radiography is typically
of higher quality and is preferred over AP portable radiography, when feasible.

Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.

I. US chest

US may have a role in defining pleural or diaphragmatic complications related to COPD, but there
is little supporting evidence for its use as an initial diagnostic technique for this condition [63].

Variant 2: Adult. Chronic dyspnea. Suspected chronic obstructive pulmonary disease (COPD).
Initial imaging.

J. V/Q scan lung

There is no relevant literature to support the use of ventilation-perfusion (V/Q) lung scan in the
initial evaluation of chronic dyspnea with suspected COPD.

Variant 3: Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.

In the setting of suspected small airways disease as a cause of chronic dyspnea, the goal of initial
imaging is to confirm the diagnosis, suggest underlying etiologies, and guide patient care
management. Because the small airways are not directly visualized, imaging findings are typically
secondary manifestations that help differentiate small airways pathology from other respiratory
conditions. By identifying and characterizing small airways disease, imaging may direct optimal
treatment, reduce delays in care, and optimize therapies aimed to improve respiratory symptoms
and lung function by alleviating small airways inflammation or obstruction.

Variant 3: Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.
A. CT chest with IV contrast

Venous phase IV contrast chest CT has limited added value compared to chest CT without IV
contrast in the workup of small airways disease. CTA is a distinct imaging procedure and has no
indicated role in evaluating noncardiovascular causes of chronic dyspnea.



Variant 3: Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.
B. CT chest without and with IV contrast

CT without and with IV contrast does not have added value in the workup of small airways disease
compared to a CT chest with IV contrast or CT chest without IV contrast.

Variant 3: Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.
C. CT chest without IV contrast

Chest CT without IV contrast may be indicated as an initial imaging examination in the setting of
unexplained chronic dyspnea when small airways disease is a suspected etiology. Although the
small airways cannot be directly visualized at chest CT, the modality allows for the evaluation of
secondary findings related to small airways disease. Mosaic lung attenuation (on inspiratory CT)
and confirmed air trapping (on expiratory CT) can commonly be seen in asthma and COPD but are
also findings associated with other many diseases affecting the small airways [14,15]. Small airways
disease can also manifest with centrilobular nodularity, tree-in-bud nodularity, or ground glass
opacities, which are readily assessed on chest CT without IV contrast and can aid in directing
management [64,65]. CT can also diagnose other conditions with symptoms similar to small
airways disease.

Variant 3: Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.
D. FDG-PET/CT skull base to mid-thigh

There is no relevant literature to support the use of FDG-PET/CT in the evaluation of chronic
dyspnea with suspected small airways disease.

Variant 3: Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.
E. Fluoroscopy chest

There is no relevant literature to support the use of fluoroscopy chest in the evaluation of chronic
dyspnea with suspected small airways disease.

Variant 3: Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.
F. MRI chest without and with IV contrast

There is no relevant literature to support the use of MRI chest without and with IV contrast in the
evaluation of chronic dyspnea with suspected small airways disease.

Variant 3: Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.
G. MRI chest without IV contrast

There is no relevant literature to support the use of MRI chest without IV contrast in the evaluation
of small airways disease. Xenon-MRI is FDA approved and may have a role in the evaluation of
impaired ventilation in small airways disease but is not indicated for initial imaging [18].

Variant 3: Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.
H. Radiography chest

Though there is no primary evidence to support chest radiography as part of the initial workup of
small airways disease, radiographs usually have a role in helping to exclude other pathology as a
cause of dyspnea, including edema, infection, and pulmonary fibrosis. PA and lateral chest
radiography is typically of higher quality and is preferred over AP portable radiography, when
feasible.

Variant 3: Adult. Chronic dyspnea. Suspected small airways disease. Initial imaging.
I. US chest



There is no relevant literature to support the use of US chest in the evaluation of chronic dyspnea
with suspected small airways disease.

Variant 4: Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial
imaging.

In patients with known or suspected prior COVID-19 infection presenting with chronic dyspnea,
initial imaging aims to assess and characterize the extent of pulmonary manifestations associated
with COVID-19, including ground-glass opacities, consolidation, and findings of fibrosis. Imaging
aids in diagnosing COVID-19 infection, excluding other causes of chronic dyspnea, and guiding
management. From the patient’s perspective, timely imaging reduces delays in appropriate
treatment, hastening clinical improvement, and minimizing the risk of long-term respiratory
complications.

Variant 4: Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial
imaging.

A. CT chest with IV contrast

Venous phase CT chest with IV contrast has limited added value in post-COVID patients compared
to standard CT chest without IV contrast, although it may have a role in specific clinical situations.
CTA is a distinct imaging procedure and may be useful for the assessment of chronic pulmonary
embolism as a source of chronic dyspnea in the setting of prior COVID-19 infection, however, it
has no indicated role in evaluating noncardiovascular causes of chronic dyspnea.

Variant 4: Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial
imaging.
B. CT chest without and with IV contrast

CT without and with IV contrast does not have added value in the initial workup of patients after
known COVID-19 infection compared to CT chest with IV contrast or CT chest without IV contrast.

Variant 4: Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial
imaging.

C. CT chest without IV contrast

CT chest without IV contrast is a useful initial imaging examination in symptomatic patients with
known or suspected prior COVID-19 infection. Numerous studies indicate that CT readily
demonstrates findings related to chronic dyspnea post-COVID-19 infection including persistent
consolidation, ground-glass opacities, organizing pneumonia, or pulmonary fibrosis [66-71]. CT
can be useful in determining the trajectory or plateauing of lung healing in patients with these
findings. Patients have also been shown to have air trapping after COVID-19 infection, which can
be evaluated with the addition of expiratory images [11-13]. Consideration for obtaining a
dedicated interstitial lung disease protocol may be reasonable based on the degree of clinical
suspicion for fibrosis, symptoms, and severity of past COVID-19 infection (see ACR
Appropriateness Criteria® topic on "Diffuse Lung Disease” [7] for further guidance). Persistent CT
abnormalities are more common in patients who had a severe infection requiring hospitalization
[72-79]. There is heterogeneity in the literature with respect to the prevalence of imaging findings
after COVID-19 infection; chest CT may, therefore, be most useful for symptomatic patients with a
confirmed history of moderate to severe infection [80,81].

Variant 4: Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial
imaging.
D. FDG-PET/CT skull base to mid-thigh
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There is no relevant literature to support the use of FDG-PET/CT in the evaluation of chronic
dyspnea with known or suspected COVID-19 infection.

Variant 4: Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial
imaging.
E. Fluoroscopy chest

There is no relevant literature to support the use of fluoroscopy chest in the evaluation of chronic
dyspnea with known or suspected COVID-19 infection.

Variant 4: Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial
imaging.
F. MRI chest without and with IV contrast

There is no relevant literature to support the use of MRI chest without and with IV contrast in the
evaluation of chronic dyspnea with known or suspected COVID-19 infection.

Variant 4: Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial
imaging.

G. MRI chest without IV contrast

There is limited data to suggest a role for standard chest MRI without IV contrast in the initial
workup of patients after COVID-19 infection. Studies have shown MRI can diagnose findings of
fibrosis and persistent opacities in patients recovered from COVID-19, however, diagnostic
usefulness beyond chest CT has not been established [82,83]. Xenon-MRI is FDA-approved and
may have a role in evaluating for impaired ventilation in symptomatic patients post-COVID-19
infection [20-22].

Variant 4: Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial
imaging.

H. Radiography chest

Radiography is considered a useful initial imaging examination for patients with persistent
symptoms post-COVID-19 infection because 13.8% to 38% of patients, particularly those with a
severe disease, had fibrosis or other persistent opacities on chest radiographs 2 to 6 months after
COVID-19 diagnosis [78,84,85]. PA and lateral chest radiography is typically of higher quality and is
preferred over AP portable radiography, when feasible.

Variant 4: Adult. Chronic dyspnea. Known or suspected prior COVID-19 infection. Initial
imaging.

I. US chest

US may have a limited role in the initial workup of patients with a history of COVID-19 infection
when chest radiography or CT are unavailable or otherwise contraindicated. Lung US has shown
parenchymal abnormalities in symptomatic patients 3 to 6 months post-COVID-19 infection,
particularly in those who were previously hospitalized [86-90].

Variant 5: Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial
imaging.

Where chronic dyspnea due to pleural or chest wall disease is suspected, the goals of initial
imaging are to characterize the anatomy and diagnose potential pathology affecting these
structures. In addition to morphology and anatomic relationships, imaging can detect relevant
diseases involving the pleura, chest wall, and adjacent structures such as masses, fractures,
inflammatory changes, or pleural effusions. Imaging facilitates accurate diagnosis and may prompt



more timely and appropriate interventions resulting in improved patient outcomes.

Variant 5: Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial
imaging.

A. CT chest with IV contrast

Chest CT with venous phase IV contrast can add additional diagnostic information beyond CT
chest without IV contrast in its ability to evaluate for pleural thickening, pleural enhancement, and
septations within pleural collections, as can be seen in complex exudative or malignant effusions
[91,92]. IV contrast can also be helpful for the diagnosis of malignant disease of the chest wall. The
decision to give IV contrast is dictated by the suspected disease process. CTA is a distinct imaging
procedure and has no indicated role in evaluating noncardiovascular causes of chronic dyspnea.
CTA timed for pulmonary artery evaluation (pulmonary embolism protocol) frequently does not
show pleural abnormalities due to the differences in contrast timing compared to a venous phase
CT.

Variant 5: Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial
imaging.

B. CT chest without and with IV contrast

Whereas CT is excellent in detecting and characterizing pleural disease, performing CT without and
with IV contrast does not have added value compared to CT chest with IV contrast or CT chest
without IV contrast.

Variant 5: Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial
imaging.

C. CT chest without IV contrast

CT is superior to radiography in detecting and characterizing pleural disease, differentiating it from
parenchymal and chest wall disease, and determining the extent of involvement [93]. Like
radiography, CT is limited in its ability to differentiate causes of pleural effusion, although the
presence of pleural thickening and septations can be seen in complex exudative or malignant
effusions [91,92]. Although CT is superior to radiography, adding IV contrast to CT can be helpful
in assessing pleural enhancement and in the evaluation of chest wall masses.

Variant 5: Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial
imaging.

D. FDG-PET/CT skull base to mid-thigh

FDG-PET/CT is a secondary test that may be used in the staging of mesothelioma and pleural
metastatic disease.

Variant 5: Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial
imaging.

E. Fluoroscopy chest

There is no relevant literature to support the use of fluoroscopy chest in the evaluation of chronic
dyspnea with suspected disease of the pleura or chest wall.

Variant 5: Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial
imaging.
F. MRI chest without and with IV contrast

The addition of IV contrast to conventional chest MRI can further improve soft-tissue contrast
facilitating assessment of complex anatomic relationships in the setting of pleural, chest wall, or



mediastinal malignancy.

Variant 5: Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial
imaging.

G. MRI chest without IV contrast

Compared to CT, MRI may provide improved characterization and assessment of the extent of
pleural and chest wall abnormalities that may contribute to chronic dyspnea but is not typically
recommended for initial imaging. MRI can help distinguish components of complex fluid
collections, including septations [94], and is thought to be slightly better at distinguishing benign
from malignant pleural thickening [95]. Intrinsic soft tissue contrast demonstrates anatomic
relationships and facilitates the assessment of invasion and neurovascular encasement in the
setting of malignancy. Studies have shown that MRI can be helpful in planning surgical chest wall
reconstruction and the diagnosis and management of pectus excavatum [96].

Variant 5: Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial
imaging.

H. Radiography chest

Chest radiography is a reasonable initial imaging study in the setting of suspected pleural or chest
wall pathology causing chronic dyspnea. Pleural effusion is a common pathologic process and can
readily be diagnosed and quantified on chest radiographs, although the precise cause of the
effusion cannot typically be determined [97]. Chest radiography is also somewhat limited in its
ability to precisely localize an abnormality, whether parenchymal, pleural, or extrapleural. In
addition to pleural disease, a chest radiograph may reveal structural abnormalities of the sternum,
ribs, and thoracic spine that may predispose toward dyspnea or may diagnose other conditions
masquerading as pleural or chest wall pathology. PA and lateral chest radiography is typically of
higher quality and is preferred over AP portable radiography, when feasible.

Variant 5: Adult. Chronic dyspnea. Suspected disease of the pleura or chest wall. Initial
imaging.

I. US chest

US can complement the imaging evaluation of several pleural or chest wall abnormalities. US has
an established role in pleural effusion, including detection, differentiation from lung disease,
characterization, and guidance of intervention. US may be more effective than chest radiography
and CT at detecting internal septations in complex pleural collections [98]. US may also be
indicated for evaluating pleural thickening, plaques, and palpable masses. Though POCUS may be
useful in some clinical contexts, such as the bedside diagnosis or characterization of pleural
effusion or pneumothorax, diagnostic US is not recommended for the initial evaluation of pleural
or chest wall disease in the setting of chronic dyspnea [99].

Variant 6: Adult. Chronic dyspnea. Suspected diaphragm dysfunction. Initial imaging.

For chronic dyspnea suspected to be caused by diaphragm dysfunction, the goals of initial imaging
are to evaluate the structure, integrity, and function of the diaphragm and to identify associated
complications. Imaging helps differentiate diaphragmatic disease from pulmonary causes of
respiratory dysfunction and facilitates directing appropriate medical or surgical management.
Patients may benefit from timely and targeted interventions that optimize diaphragm function and
improve or alleviate symptoms.

Variant 6: Adult. Chronic dyspnea. Suspected diaphragm dysfunction. Initial imaging.
A. CT chest with IV contrast



CT chest venous phase has limited added value compared to standard CT chest without IV contrast
in evaluating diaphragm dysfunction but may be useful in the setting of suspected etiologies of
phrenic nerve impairment, such as iatrogenic injury or complications by a regional mass. CTA is a
distinct imaging procedure and has no indicated role in evaluating noncardiovascular causes of
chronic dyspnea.

Variant 6: Adult. Chronic dyspnea. Suspected diaphragm dysfunction. Initial imaging.
B. CT chest without and with IV contrast

CT without and with IV contrast does not have added value compared to CT chest with IV contrast
or CT chest without IV contrast in the evaluation of diaphragmatic dysfunction.

Variant 6: Adult. Chronic dyspnea. Suspected diaphragm dysfunction. Initial imaging.
C. CT chest without IV contrast

CT may be useful for initial imaging of diaphragmatic dysfunction in certain clinical contexts. CT
can detect abnormal diaphragm positioning (elevation or eventration), diaphragmatic hernias, and
markers of potential diaphragm dysfunction including atrophy of the diaphragmatic crus and
evaluation of the course of the phrenic nerve [100].

Variant 6: Adult. Chronic dyspnea. Suspected diaphragm dysfunction. Initial imaging.
D. Fluoroscopy chest

Fluoroscopy allows for accurate assessment of diaphragmatic movement in real-time and can
confirm suspected diaphragmatic paralysis after initial imaging via lack of or reduced orthograde
excursion with deep inspiration and resultant paradoxical motion with sniffing. It is useful as a
secondary evaluation for focused functional assessment following chest radiography or CT
[101,102].

Variant 6: Adult. Chronic dyspnea. Suspected diaphragm dysfunction. Initial imaging.
E. MRI chest without and with IV contrast

Chest MRI with IV contrast does not have added value for the dynamic assessment of
diaphragmatic motion [103].

Variant 6: Adult. Chronic dyspnea. Suspected diaphragm dysfunction. Initial imaging.
F. MRI chest without IV contrast

Cine dynamic MRI sequences allow for the direct visualization of diaphragm motion [104].
Although this technique can provide a comprehensive analysis of both the diaphragm and chest
wall muscle movement in neuromuscular diseases, MRl is not typically indicated for initial imaging
[105].

Variant 6: Adult. Chronic dyspnea. Suspected diaphragm dysfunction. Initial imaging.
G. Radiography chest

A static chest radiograph is a useful initial examination for assessing the relative position of the
diaphragm and abnormal diaphragm contours, including elevation, eventration, and hernias, and
their effect on lung volumes. It may suggest diaphragmatic paralysis when compared to a
fluoroscopic reference standard [106]. Chest radiography can also diagnose other conditions
initially thought to represent diaphragmatic dysfunction. In the outpatient setting, PA and lateral
chest radiography is typically of higher quality and is preferred over AP portable radiography.

Variant 6: Adult. Chronic dyspnea. Suspected diaphragm dysfunction. Initial imaging.
H. US chest



Diagnostic US findings are concordant with fluoroscopic imaging of diaphragm motion in the
setting of suspected diaphragmatic dysfunction [107]. It is usually not useful for initial imaging but
can be a helpful secondary study for dynamic assessment. Diaphragmatic excursion amplitude,
thickness, and contraction can be evaluated, and paralysis may be identified as paradoxical
movement during respiration [108]. There is high sensitivity and specificity for the diagnosis of
neuromuscular disorders of the diaphragm [109-112]. The extent of diaphragm motion in various
conditions, including neuromuscular diseases, COPD, and interstitial lung disease, correlates with
respiratory symptoms and lung function [113-117].

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 radiography is usually appropriate as the first-line imaging modality for
patients with chronic dyspnea with unclear etiology. Chest CT without IV contrast may be
appropriate as a second-line option if the chest radiograph is abnormal or if there are
persistent symptoms.

« Variants 2, 3, and 4: Chest radiography is usually appropriate as the first-line imaging
modality for patients with chronic dyspnea with suspected COPD, suspected small airways
disease, or known/suspected prior COVID-19 infection. Chest CT without IV contrast is
usually appropriate as a second-line option if the chest radiograph is abnormal or if there are
persistent symptomes.

 Variant 5: Chest radiography is usually appropriate as the first-line imaging modality for
patients with chronic dyspnea with suspected disease of the pleura or chest wall. CT chest
without IV contrast or CT chest with IV contrast (one or the other) is usually appropriate as a
second-line option if the chest radiograph is abnormal or if there are persistent symptoms.

 Variant 6: Chest radiography is usually appropriate as the first-line imaging modality for
patients with chronic dyspnea with suspected diaphragm dysfunction. CT chest without IV
contrast or CT chest with IV contrast (one or the other) may be appropriate as a second-line
option if the chest radiograph is abnormal or if there are persistent symptoms. Fluoroscopy is
useful as a secondary evaluation for focused functional assessment following chest
radiography or CT.

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


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 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.

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

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

@ 1-10 mSv 0.3-3 mSv
DISIGIS) 10-30 mSv 3-10 mSv
@D EEEDE 30-100 mSv 10-30 mSv


https://edge.sitecorecloud.io/americancoldf5f-acrorgf92a-productioncb02-3650/media/ACR/Files/Clinical/Appropriateness-Criteria/ACR-Appropriateness-Criteria-Radiation-Dose-Assessment-Introduction.pdf
https://edge.sitecorecloud.io/americancoldf5f-acrorgf92a-productioncb02-3650/media/ACR/Files/Clinical/Appropriateness-Criteria/ACR-Appropriateness-Criteria-Radiation-Dose-Assessment-Introduction.pdf

*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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