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ACR Appropriateness Criteria® 1 Routine Chest Imaging 

American College of Radiology 
ACR Appropriateness Criteria® 

Routine Chest Imaging 

Variant 1: Routine chest imaging for hospital admission. No clinical concern for cardiopulmonary 
disease. Initial Imaging. 

Procedure Appropriateness Category Relative Radiation Level 

Radiography chest Usually Not 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 ☢☢☢ 

CT chest without and with IV contrast Usually Not Appropriate ☢☢☢ 

CT chest without IV contrast Usually Not Appropriate ☢☢☢ 

CTA chest with IV contrast Usually Not Appropriate ☢☢☢ 

CTA chest without and with IV contrast Usually Not Appropriate ☢☢☢ 

FDG-PET/CT skull base to mid-thigh Usually Not Appropriate ☢☢☢☢ 

Variant 2: Routine preoperative chest imaging for noncardiothoracic surgery. No history of chronic 
cardiopulmonary disease or cardiothoracic surgery. Initial imaging. 

Procedure Appropriateness Category Relative Radiation Level 

Radiography chest Usually Not 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 ☢☢☢ 

CT chest without and with IV contrast Usually Not Appropriate ☢☢☢ 

CT chest without IV contrast Usually Not Appropriate ☢☢☢ 

CTA chest with IV contrast Usually Not Appropriate ☢☢☢ 

CTA chest without and with IV contrast Usually Not Appropriate ☢☢☢ 

FDG-PET/CT skull base to mid-thigh Usually Not Appropriate ☢☢☢☢ 
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Variant 3: Routine preoperative chest imaging for noncardiothoracic surgery. History of chronic 
cardiopulmonary disease or cardiothoracic surgery. Initial imaging. 

Procedure Appropriateness Category Relative Radiation Level 

Radiography chest 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 ☢☢☢ 

CT chest without and with IV contrast Usually Not Appropriate ☢☢☢ 

CT chest without IV contrast Usually Not Appropriate ☢☢☢ 

CTA chest with IV contrast Usually Not Appropriate ☢☢☢ 

CTA chest without and with IV contrast Usually Not Appropriate ☢☢☢ 

FDG-PET/CT skull base to mid-thigh Usually Not Appropriate ☢☢☢☢ 

Variant 4: Routine chest imaging. History of chronic cardiopulmonary disease with stable clinical 
findings. Surveillance chest imaging. 

Procedure Appropriateness Category Relative Radiation Level 

Radiography chest May Be Appropriate ☢ 

CT chest without IV contrast 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 ☢☢☢ 

CT chest without and with IV contrast Usually Not Appropriate ☢☢☢ 

CTA chest with IV contrast Usually Not Appropriate ☢☢☢ 

CTA chest without and with IV contrast Usually Not Appropriate ☢☢☢ 

FDG-PET/CT skull base to mid-thigh Usually Not Appropriate ☢☢☢☢ 
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ROUTINE CHEST IMAGING 

Expert Panel on Thoracic Imaging: Tami J. Bang, MDa; Jonathan H. Chung, MDb; Christopher M. Walker, MDc; 
Anupama G. Brixey, MDd; Jared D. Christensen, MD, MBAe; Saadia A. Faiz, MDf; Michael Hanak, MDg;  
Stephen B. Hobbs, MDh; Asha Kandathil, MDi; Brent P. Little, MDj; Rachna Madan, MBBSk;  
William H. Moore, MDl; Ilana B. Richman, MD, MHSm; Belinda Setters, MDn; Michael J. Todd, MDo;  
Stephen C. Yang, MDp; Edwin F. Donnelly, MD, PhD.q 

Summary of Literature Review 

Introduction/Background 
Routine testing is used to identify unknown or subclinical disease. In the preprocedural setting, routine testing has 
been used to identify and evaluate patients who may be at higher risk for complications related to surgery or 
anesthesia. In addition to laboratory blood testing or physiologic testing (such as electrocardiogram, pulmonary 
function tests/spirometry), imaging procedures have become a part of the routine testing process. Multiple studies 
have investigated the use of chest imaging as a routine test, with most finding routine chest imaging to be of little 
or questionable use. Routine chest imaging does not include imaging performed in the setting of acute illness or for 
specific clinical questions and does not apply to lung cancer screening (see the ACR Appropriateness Criteria® topic 
on “Lung Cancer Screening” [1] for further guidance). 

Historically, routine chest radiography served as a method of screening a general population for disease. Early use 
of routine chest imaging was used to identify tuberculosis in asymptomatic individuals for public health and safety 
measures [2]. However, as the overall rates of undiagnosed tuberculosis have decreased, its usefulness is now being 
questioned [2]. More recent studies have shown that routine imaging in an otherwise healthy and asymptomatic 
population has a low diagnostic yield [3,4]. Preprocedural routine imaging has also been used for detection of 
subclinical disease, such as malignant neoplasms, emphysema, or cardiovascular disease, that could be associated 
with perioperative complications [2]. Multiple studies have shown that routine imaging studies in the preoperative 
setting have no significant impact on the decision to operate [5] and usually do not yield information that is not 
available by clinical history or physical examination [6]. However, there are no randomized control trials to show 
whether routine chest imaging improves outcomes. This document reviews the use of routine chest imaging 
performed on adult patients for evaluation on hospital admission, preoperative preparation, and asymptomatic 
outpatient follow-up and evaluation. 

Special Imaging Considerations 
Chest radiography can be performed as a 2-view or a single-view imaging study. A 2-view (posterior-anterior and 
lateral views) chest radiograph requires that a patient is able to stand and appropriately position their arms to be out 
of the field of view. Alternatively, a single-view chest radiograph using anterior-posterior technique (also refered 
to as portable technique) can be performed in a patient who is not ambulatory or unable to tolerate positioning of a 
posterior-anterior radiograph. However, anterior-posterior/portable technique is associated with lower image 
quality, distortion of normal structures (eg, magnification of the cardiac silhouette), and higher rates of artifactual 
findings [7]. 

For the purposes of distinguishing between CT and CT angiography (CTA), ACR Appropriateness Criteria topics 
use the definition in the ACR–NASCI–SIR–SPR Practice Parameter for the Performance and Interpretation of Body 
Computed Tomography Angiography (CTA) [8]: 
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“CTA uses a thin-section CT acquisition that is timed to coincide with peak arterial or venous 
enhancement. The resultant volumetric dataset is interpreted using primary transverse 
reconstructions as well as multiplanar reformations and 3-D renderings.” 

All elements are essential: 1) timing, 2) reconstructions/reformats, and 3) 3-D renderings. Standard CTs with 
contrast also include timing issues and reconstructions/reformats. Only in CTA, however, is 3-D rendering a 
required element. This corresponds to the definitions that the CMS has applied to the Current Procedural 
Terminology codes. 

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 
where each procedure provides unique clinical information to effectively manage the patient’s care). 

Discussion of Procedures by Variant 
Variant 1: Routine chest imaging for hospital admission. No clinical concern for cardiopulmonary disease. 
Initial Imaging. 
CT Chest With IV Contrast 
There is no relevant literature to support the use of CT chest with intravenous (IV) contrast as routine imaging for 
hospital admission. 

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 routine imaging for 
hospital admission. 

CT Chest Without IV Contrast 
CT chest is known to have a higher sensitivity than chest radiography for the detection of pulmonary infections and 
malignancies. Millor et al [9] performed a retrospective review of 6,516 adult patients who underwent a self-referred 
whole-body CT (including a CT chest without IV contrast), performed in the absence of specific symptoms and no 
history of malignancy. The authors found that the incidence of abnormal whole-body CT findings increased with 
age and found a higher rate of abnormal findings in men. Although most findings were benign, there was a 1.47% 
rate of primary neoplasm detection, the majority of which were found before metastatic spread. The authors 
suggested that the early detection of these abnormalities (eg, before metastatic spread of malignancy) allows for 
earlier intervention and sometimes curative treatment. 

A number of incidental and relatively common cardiac abnormalities can be detected on routine CT chest without 
IV contrast [9,10]. These include pericardial, myocardial, coronary, aortic, and valvular abnormalities. 

CTA Chest With IV Contrast 
There is no relevant literature to support the use of CTA chest with IV contrast as routine imaging for hospital 
admission. 

CTA Chest Without and With IV Contrast 
There is no relevant literature to support the use of CTA chest without and with IV contrast as routine imaging for 
hospital admission. 

FDG-PET/CT Skull Base to Mid-Thigh 
There is no relevant literature to support the use of fluorine-18-2-fluoro-2-deoxy-D-glucose (FDG)-PET/CT for 
routine initial chest imaging on hospital admission in the absence of cardiopulmonary disease. 

MRI Chest Without and With IV Contrast 
There is no relevant literature to support the use of MRI chest without and with IV contrast for routine chest imaging 
on hospital admission in the absence of cardiopulmonary disease. 
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MRI Chest Without IV Contrast 
There is no relevant literature to support the use of MRI chest without IV contrast as routine imaging for hospital 
admission in the absence of cardiopulmonary disease. 

Radiography Chest 
Chest radiography is a commonly ordered study on hospital admission. In a retrospective study by Shimoni et al 
[11] of 238 patient records and interviews with treating physicians, the investigators found that routine admission 
chest radiography yielded minimal benefit in patients without respiratory symptoms. In addition, routine admission 
chest radiography was also associated with false-positive findings, leading to inappropriate hospitalization and 
unnecessary antibiotic therapy. The authors concluded that admission chest radiography was not warranted in 
patients without respiratory symptoms but could be considered in patients with an uncertain diagnosis who may 
present atypically, such as older patients, patients who are immunocompromised, or who cannot communicate 
symptoms with multiple comorbidities and uncertain diagnosis on admission. 

Malnik et al [12] conducted a retrospective investigation of medical records and found that a very small number of 
admission chest radiographs altered patient management if there was no clinical indication or abnormal physical 
examination finding. The authors concluded that a routine admission radiograph only altered management if there 
was a clinical indication for performance or abnormal physical examination findings in the thorax. 

Variant 2: Routine preoperative chest imaging for noncardiothoracic surgery. No history of chronic 
cardiopulmonary disease or cardiothoracic surgery. Initial imaging. 
CT Chest With IV Contrast 
Patients undergoing evaluation for abdominal solid organ transplant (eg, liver or kidney) are known to have higher 
rates of intrathoracic diseases, including coronary artery disease, pleural effusions, pulmonary hypertension, and 
hepatopulmonary syndrome, which may not be clinically apparent [13,14]. Currently, the American Association for 
the Study of Liver Diseases recommends screening of liver transplant candidates for hepatopulmonary syndrome. 
This is initially done by pulse oximetry, although CT chest with IV contrast may be pursued to exclude other causes 
of pulmonary disease [15]. 

CT Chest Without and With IV Contrast 
There is no relevant literature to support the use of CT chest without and with IV contrast for routine preoperative 
evaluation of patients without cardiopulmonary disease undergoing noncardiothoracic surgery. 

CT Chest Without IV Contrast 
Patients undergoing evaluation for abdominal solid organ transplant (eg, liver or kidney) are known to have higher 
rates of intrathoracic diseases, including coronary artery disease, pleural effusions, pulmonary hypertension, and 
hepatopulmonary syndrome, which may not be clinically apparent [13,14]. Currently, the American Association for 
the Study of Liver Diseases recommends screening of liver transplant candidates for hepatopulmonary syndrome. 
This is initially done by pulse oximetry, although CT chest without IV contrast may be pursued to exclude other 
causes of pulmonary disease [15]. 

CTA Chest With IV Contrast 
There is no relevant literature to support the use of CTA chest with IV contrast for routine preoperative evaluation 
of patients without cardiopulmonary disease undergoing noncardiothoracic surgery. 

CTA Chest Without and With IV Contrast 
There is no relevant literature to support the use of CTA chest without and with IV contrast for routine preoperative 
evaluation of patients without cardiopulmonary disease undergoing noncardiothoracic surgery. 

FDG-PET/CT Skull Base to Mid-Thigh 
There is no relevant literature to support the use of FDG-PET/CT for routine preoperative evaluation of patients 
without cardiopulmonary disease undergoing noncardiothoracic surgery. 

MRI Chest Without and With IV Contrast 
There is no relevant literature to support the use of MRI chest without and with IV contrast for routine preoperative 
evaluation of patients without cardiopulmonary disease undergoing noncardiothoracic surgery. 

MRI Chest Without IV Contrast 
There is no relevant literature to support the use of MRI chest without IV contrast for routine preoperative evaluation 
of patients without cardiopulmonary disease undergoing noncardiothoracic surgery. 
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Radiography Chest 
Multiple guidelines for preoperative chest radiography have been published, largely advocating against the use of 
routine preoperative chest radiographs for elective surgery [16]. This is based on multiple studies that have shown 
minimal benefit from the routine use of chest radiography before surgery. Joo et al [17] conducted a systematic 
literature review to investigate the value of screening chest radiographs before surgery. They found that the 
diagnostic yield of preoperative chest radiographs in patients <50 years of age is low and are generally not 
recommended in patients <70 years of age. Most radiologic abnormalities found on preoperative imaging were 
chronic diseases and did not affect management or outcome [17]. 

A large retrospective study in 1983 found that preoperative chest radiographs in low-risk patients were unnecessary 
with only 0.3% of chest radiographs finding a relevant finding [6]; furthermore, these abnormalities were not 
associated with any perioperative complications or need for additional interventions. However, radiographic 
abnormalities were more common in patients with known risk factors based on clinical history and examination. 
The authors contended that clinical evaluation could appropriately predict which patients should undergo 
preoperative chest radiography and argued against the use of chest radiography for routine preoperative evaluation 
[6]. A meta-analysis by Archer et al [18] found that unsuspected radiologic findings on routine preoperative chest 
radiography were rare, occurring in only 1.3% of cases; these rare findings resulted in a change in management in 
only 0.1% of cases. 

Gagner et al [19] performed a retrospective review of 1,000 patients who underwent a preoperative chest radiograph 
and found that 7.4% of studies were abnormal. Abnormal chest radiographs were more common in older individuals 
than in younger individuals (30% of patients >50 years of age versus 3% in patients <50 years of age), and there 
were no changes in clinical outcomes due to chest radiographic findings. 

A large, multicenter study found that preoperative radiographs performed in patients undergoing noncardiothoracic 
surgery rarely influenced the decision to undergo surgery [5]; in fact, 25.7% of cases proceeded to surgery before 
the radiology report was even available [5]. The authors also found wide variability in the use of preoperative chest 
radiography between different surgical departments, despite clinical risk factors for cardiopulmonary disease. 

Patients undergoing evaluation for abdominal solid organ transplant (eg, liver or kidney) are known to have higher 
rates of intrathoracic diseases, including coronary artery disease, pleural effusions, pulmonary hypertension, and 
hepatopulmonary syndrome, which may not be clinically apparent [13,14]. In a study of 341 patients being 
evaluated for liver transplantation, Bozbas et al [20] determined that 48% of patients had an abnormal chest 
radiograph. Other studies have shown that increasing severity of liver disease correlates to the degree of abnormality 
on chest radiography [14]. Currently, the American Association for the Study of Liver Diseases recommends 
screening of liver transplant candidates for hepatopulmonary syndrome. This is initially done by pulse oximetry, 
although chest radiography may be pursued to exclude other causes of pulmonary disease [15]. 

Variant 3: Routine preoperative chest imaging for noncardiothoracic surgery. History of chronic 
cardiopulmonary disease or cardiothoracic surgery. Initial imaging. 
CT Chest With IV Contrast 
Patients undergoing evaluation for abdominal solid organ transplant (eg, liver or kidney) are known to have higher 
rates of intrathoracic diseases, including coronary artery disease, pleural effusions, pulmonary hypertension, and 
hepatopulmonary syndrome, which may not be clinically apparent [13,14]. Currently, the American Association for 
the Study of Liver Diseases recommends screening of liver transplant candidates for hepatopulmonary syndrome. 
This is initially done by pulse oximetry, although CT chest with IV contrast may be pursued to exclude other causes 
of pulmonary disease [15]. 

CT Chest Without and With IV Contrast 
There is no relevant literature to support the use of CT chest without and with IV contrast for routine preoperative 
evaluation of patients with chronic cardiopulmonary disease undergoing noncardiothoracic surgery. 

CT Chest Without IV Contrast 
Patients undergoing evaluation for abdominal solid organ transplant (eg, liver or kidney) are known to have higher 
rates of intrathoracic diseases, including coronary artery disease, pleural effusions, pulmonary hypertension, and 
hepatopulmonary syndrome, which may not be clinically apparent [13,14]. Currently, the American Association for 
the Study of Liver Diseases recommends screening of liver transplant candidates for hepatopulmonary syndrome. 
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This is initially done by pulse oximetry, although CT chest without IV contrast may be pursued to exclude other 
causes of pulmonary disease [15]. 

CTA Chest With IV Contrast 
There is no relevant literature to support the use of CTA chest with IV contrast for routine preoperative evaluation 
of patients with chronic cardiopulmonary disease undergoing noncardiothoracic surgery. 

CTA Chest Without and With IV Contrast 
There is no relevant literature to support the use of CTA chest without and with IV contrast for routine preoperative 
evaluation of patients with chronic cardiopulmonary disease undergoing noncardiothoracic surgery. 

FDG-PET/CT Skull Base to Mid-Thigh 
There is no relevant literature to support the use of FDG-PET/CT for routine preoperative evaluation of patients 
with chronic cardiopulmonary disease undergoing noncardiothoracic surgery. 

MRI Chest Without and With IV Contrast 
There is no relevant literature to support the use of MRI chest without and with IV contrast for routine preoperative 
evaluation of patients with chronic cardiopulmonary disease undergoing noncardiothoracic surgery. 

MRI Chest Without IV Contrast 
There is no relevant literature to support the use of MRI chest without IV contrast for routine preoperative evaluation 
of patients with chronic cardiopulmonary disease undergoing noncardiothoracic surgery. 

Radiography Chest 
In a retrospective cohort study of patients with known cardiothoracic disease, abnormal chest radiographic findings 
were a common finding [21]. However, a review of preoperative chest radiographs in a general population 
(performed before a variety of different types of surgeries) found that only 5% of studies had an impact on anesthetic 
management [22]. The authors suggested that discontinuing the use of routine preoperative chest radiographs did 
not result in any adverse effects on patient care. 

A study of 240 patients with known vascular disease investigated the role of preprocedural chest radiographs before 
peripheral or coronary angiography. Although nearly half of preprocedural chest radiographs had at least one 
abnormality, no procedures were postponed or canceled because of the radiographic findings [23]. 

Given these findings, multiple societal guidelines have been published, largely recommending against the use of 
routine preoperative chest radiography for patients with known cardiovascular disease. The European Society of 
Anaesthesia does not recommend routine preoperative chest radiography for elective noncardiac surgery because it 
rarely changes perioperative course [24]. A practice advisory by the American Society of Anesthesiologists Task 
Force acknowledged that radiographic abnormalities are higher in older patients and those with stable cardiothoracic 
disease but did not recommend routine chest radiography in the preanesthesia evaluation of these patients [25]. 
Evidence generally suggests that most preoperative abnormalities may be predicted by clinical evaluation, although 
chest radiography may be helpful in patients with known chronic disease or patients >50 years of age [26]. 

One exception is patients with cardiac implantable electronic devices (implanted cardioverter-defibrillators and 
pacemakers), in whom certain procedures and surgical instruments can be associated with electromagnetic 
interference (eg, extracorporeal shock wave lithotripsy, radiofrequency ablation, electrocautery) [27]. In the setting 
of known cardiovascular disease and implanted electronic device, preoperative/preprocedural chest radiograph may 
be useful for identification of the device type as well as identification of device location [27-29] because these 
device-related factors may direct selection of surgical instruments or surgical approach. 

Patients undergoing evaluation for abdominal solid organ transplant (eg, liver or kidney) are known to have higher 
rates of intrathoracic diseases including coronary artery disease, pleural effusions, pulmonary hypertension, and 
hepatopulmonary syndrome, which may not be clinically apparent [13,14]. In a study of 341 patients being 
evaluated for liver transplantation, Bozbas et al [20] determined that 48% of patients had an abnormal chest 
radiograph. Other studies have shown that increasing severity of liver disease correlates to degree of abnormality 
on chest radiography [14]. Currently, the American Association for the Study of Liver Diseases recommends 
screening of liver transplant candidates for hepatopulmonary syndrome. This is initially done by pulse oximetry, 
although chest radiography may be pursued to exclude other causes of pulmonary disease [15]. 
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Variant 4: Routine chest imaging. History of chronic cardiopulmonary disease with stable clinical findings. 
Surveillance chest imaging. 
CT Chest With IV Contrast 
There is no relevant literature to support the use of CT chest with IV contrast for surveillance of patients with 
unspecified chronic, stable cardiopulmonary disease. 

CT Chest Without and With IV Contrast 
There is no relevant literature to support the use of CT chest without and with IV contrast for surveillance of patients 
with unspecified chronic, stable cardiopulmonary disease. 

CT Chest Without IV Contrast 
There is limited research regarding the use of CT chest without IV contrast for surveillance in the setting of 
unspecified chronic, stable cardiopulmonary disease. Expert panels have reviewed the use of CT chest for routine 
follow-up of stable lung disease in the specific setting of chronic diffuse lung disease (see the ACR Appropriateness 
Criteria® topic on “Diffuse Lung Disease” [30]) and concluded that CT chest without IV contrast is usually 
appropriate [30,31]. Other applications of CT chest for surveillance of specific chronic diseases such as occupational 
lung disease (see the ACR Appropriateness Criteria® topic on “Occupational Lung Diseases” [32]) and pulmonary 
hypertension (see the ACR Appropriateness Criteria® topic on “Suspected Pulmonary Hypertension” [33]). 

CTA Chest With IV Contrast 
There is no relevant literature to support the use of CTA chest with IV contrast for surveillance of patients with 
unspecified chronic, stable cardiopulmonary disease. 

CTA Chest Without and With IV Contrast 
There is no relevant literature to support the use of CTA chest without and with IV contrast for surveillance of 
patients with unspecified chronic, stable cardiopulmonary disease. 

FDG-PET/CT Skull Base to Mid-Thigh 
There is no relevant literature to support the use of FDG-PET/CT for surveillance imaging in the setting of chronic, 
stable cardiopulmonary disease. 

MRI Chest Without and With IV Contrast 
MRI chest without and with IV contrast has potential uses in the evaluation of pulmonary nodules, although MRI 
chest is not yet considered part of the standard diagnostic work-up [34]. MRI chest is routinely used in the follow-
up of cystic fibrosis in other countries but has not been widely adopted for routine use in the United States [34]. 

MRI Chest Without IV Contrast 
Emerging uses for MRI chest include screening for hereditary thoracic masses and evaluation of chronic lung 
disease [35]. MRI chest is routinely used in the follow-up of cystic fibrosis in other countries but has not been 
widely adopted for routine use in the United States [34]. 

Radiography Chest 
There is limited research regarding the use of chest radiography for broad surveillance of unspecified chronic, stable 
cardiopulmonary disease. Expert panels have reviewed the use of chest radiography for routine follow-up of specific 
chronic cardiopulmonary diseases such as diffuse lung disease (see the ACR Appropriateness Criteria® topic on 
“Diffuse Lung Disease” [30]), occupational lung disease (see the ACR Appropriateness Criteria® topic on 
“Occupational Lung Diseases” [32]), and pulmonary hypertension (see the ACR Appropriateness Criteria® topic on 
“Suspected Pulmonary Hypertension” [33]). 

Summary of Recommendations 
• Variant 1: Routine chest imaging on hospital admission is usually not appropriate in the absence of 

cardiopulmonary disease. 

• Variant 2: Routine preoperative chest imaging is usually not appropriate in patients without cardiopulmonary 
disease undergoing noncardiothoracic surgery. 

• Variant 3: Radiography chest may be appropriate as initial imaging in the routine preoperative evaluation of 
patients with chronic cardiopulmonary disease undergoing noncardiothoracic surgery. 

• Variant 4: Radiography chest and CT chest without IV contrast may be appropriate for surveillance chest 
imaging in the setting of chronic, stable cardiopulmonary disease. 

https://acsearch.acr.org/docs/3157911/Narrative/
https://acsearch.acr.org/docs/3091680/Narrative/
https://acsearch.acr.org/docs/71095/Narrative/
https://acsearch.acr.org/docs/3157911/Narrative/
https://acsearch.acr.org/docs/3091680/Narrative/
https://acsearch.acr.org/docs/71095/Narrative/
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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 go to 
www.acr.org/ac. 

Appropriateness Category Names and Definitions 

Appropriateness Category Name Appropriateness 
Rating Appropriateness Category Definition 

Usually Appropriate 7, 8, or 9 
The imaging procedure or treatment is indicated in the 
specified clinical scenarios at a favorable risk-benefit 
ratio for patients. 

May Be Appropriate 4, 5, or 6 

The imaging procedure or treatment may be indicated 
in the specified clinical scenarios as an alternative to 
imaging procedures or treatments with a more 
favorable risk-benefit ratio, or the risk-benefit ratio for 
patients is equivocal. 

May Be Appropriate 
(Disagreement) 5 

The individual ratings are too dispersed from the panel 
median. The different label provides transparency 
regarding the panel’s recommendation. “May be 
appropriate” is the rating category and a rating of 5 is 
assigned. 

Usually Not Appropriate 1, 2, or 3 

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. 

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 quantity 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 [36]. 

https://acsearch.acr.org/list
https://www.acr.org/Clinical-Resources/ACR-Appropriateness-Criteria
https://www.acr.org/-/media/ACR/Files/Appropriateness-Criteria/RadiationDoseAssessmentIntro.pdf


ACR Appropriateness Criteria® 10 Routine Chest Imaging 

Relative Radiation Level Designations 

Relative Radiation Level* Adult Effective Dose Estimate 
Range 

Pediatric Effective Dose Estimate 
Range 

O 0 mSv 0 mSv 

☢ <0.1 mSv <0.03 mSv 

☢☢ 0.1-1 mSv 0.03-0.3 mSv 

☢☢☢ 1-10 mSv 0.3-3 mSv 

☢☢☢☢ 10-30 mSv 3-10 mSv 

☢☢☢☢☢ 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 (eg, 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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