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ACR Appropriateness Criteria® 

Pneumonia in the Immunocompetent Child 

Variant 1: Child. 3 months of age and older. Immunocompetent. Suspected uncomplicated community-
acquired pneumonia in a well-appearing child who does not require hospitalization. Initial 
imaging. 

Procedure Appropriateness Category Relative Radiation Level 

Radiography chest Usually Not Appropriate ☢ 

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 ☢☢☢☢ 

MRI chest without and with IV contrast Usually Not Appropriate O 

MRI chest without IV contrast Usually Not Appropriate O 

US chest Usually Not Appropriate O 

Variant 2: Child. 3 months of age and older. Immunocompetent. Community-acquired pneumonia that 
does not respond to initial outpatient treatment or requires hospital admission. Initial 
imaging. 

Procedure Appropriateness Category Relative Radiation Level 

Radiography chest Usually Appropriate ☢ 

US chest May Be 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 ☢☢☢☢ 

MRI chest without and with IV contrast Usually Not Appropriate O 

MRI chest without IV contrast Usually Not Appropriate O 

Variant 3: Child. 3 months of age and older. Immunocompetent. Suspected hospital-acquired 
pneumonia. Initial imaging. 

Procedure Appropriateness Category Relative Radiation Level 

Radiography chest Usually Appropriate ☢ 

US chest May Be 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 ☢☢☢☢ 

MRI chest without and with IV contrast Usually Not Appropriate O 

MRI chest without IV contrast Usually Not Appropriate O 



ACR Appropriateness Criteria® 2 Pneumonia in the Immunocompetent Child 

Variant 4: Child. Immunocompetent. Pneumonia complicated by suspected moderate or large 
parapneumonic effusion by chest radiograph. Next imaging study. 

Procedure Appropriateness Category Relative Radiation Level 

US chest Usually Appropriate O 

CT chest with IV contrast May Be Appropriate ☢☢☢☢ 

Radiography chest decubitus view May Be Appropriate ☢ 

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

Variant 5: Child. Immunocompetent. Pneumonia complicated by suspected bronchopleural fistula by 
chest radiograph. Next imaging study. 

Procedure Appropriateness Category Relative Radiation Level 

CT chest with IV contrast Usually Appropriate ☢☢☢☢ 

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

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

MRI chest without and with IV contrast Usually Not Appropriate O 

MRI chest without IV contrast Usually Not Appropriate O 

US chest Usually Not Appropriate O 

Variant 6: Child. Immunocompetent. Pneumonia complicated by suspected lung abscess by chest 
radiograph. Next imaging study. 

Procedure Appropriateness Category Relative Radiation Level 

CT chest with IV contrast Usually Appropriate ☢☢☢☢ 

US chest May Be Appropriate O 

MRI chest without and with IV contrast May Be Appropriate O 

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

MRI chest without IV contrast Usually Not Appropriate O 

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



ACR Appropriateness Criteria® 3 Pneumonia in the Immunocompetent Child 

Variant 7: Child. 3 months of age and older. Immunocompetent. Recurrent nonlocalized pneumonia by 
chest radiograph. Next imaging study. 

Procedure Appropriateness Category Relative Radiation Level 

CT chest without IV contrast Usually Appropriate ☢☢☢☢ 

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

US chest Usually Not Appropriate O 

Variant 8: Child. 3 months of age and older. Immunocompetent. Recurrent localized pneumonia by chest 
radiograph. Next imaging study. 

Procedure Appropriateness Category Relative Radiation Level 

CTA chest with IV contrast Usually Appropriate  

CT chest with IV contrast Usually Appropriate ☢☢☢☢ 

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

MRI chest without and with IV contrast Usually Not Appropriate O 

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

MRI chest without IV contrast Usually Not Appropriate O 

US chest Usually Not Appropriate O 
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PNEUMONIA IN THE IMMUNOCOMPETENT CHILD 
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Summary of Literature Review 

Introduction/Background 
Pneumonia is one of the most common acute infections and the single greatest infectious cause of death in children 
worldwide, accounting for 16% of all deaths in children under 5 years of age [1,2]. Properly recognizing, 
diagnosing, and treating pneumonia and its complications are of vital importance. Pneumonia can be defined 
clinically as the presence of fever and/or acute respiratory symptoms [3-5]. However, the clinical symptoms often 
lack sensitivity and specificity for the diagnosis of pneumonia [5]. Imaging plays a limited role in uncomplicated 
pneumonia and is primarily reserved for diagnosis of pneumonia in more severe presentations, including significant 
respiratory distress, hypoxemia, failed antibiotic therapy, or for suspected complications [3,6]. Resolution of 
radiographic findings may lag behind the clinical presentation [3,7], and imaging is not specific for the causative 
organism [6]. 

Although pneumonia can be caused by a countless number of pathogens, in the previously healthy child, there is 
often a specific subgroup of bacteria, viruses, fungi, or mycobacterium most commonly implicated [6]. Among 
these, specific etiologies can vary based on age groups. Neonatal pneumonia is covered in a separate document that 
relates to fever in a neonate (see the ACR Appropriateness Criteria® topic on “Fever Without Source or Unknown 
Origin—Child” [8]). For the infant, toddler, and preschool subgroups, viruses are the most common pathogens, 
with respiratory syncytial virus being the usual culprit [9]. Bacterial pneumonia is less prevalent in these age groups, 
and S. pneumoniae is by far the most common bacteria, but this is changing now because of the increasing use of a 
targeted vaccine for S. pneumoniae [3,6]. In school-aged children and young adolescents, bacterial pneumonia is 
more common, and S. pneumoniae is the most common pathogen [6]. Atypical pneumonia caused by M. 
pneumoniae, characterized by slow progression, malaise, and low-grade fever, accounts for 8% to 16% of 
hospitalizations [9]. Antibiotic administration for treatment of suspected bacterial pneumonia is empirical and is 
dictated by the known or most likely inciting organism, with consideration of patient age and clinical status [3]. 

Community-acquired pneumonia in children is defined as the presence of signs and symptoms of pneumonia in a 
previously healthy child caused by an infection acquired outside of the hospital [3]. 

Hospital-acquired pneumonia is most commonly defined as pneumonia that develops after 48 hours of 
hospitalization that was not present at the time of admission [10]. Hospital-acquired pneumonia is the second most 
common nosocomial infection after bloodstream infections, and the most common of all infections acquired in 
intensive care units [10]. Ventilator-associated pneumonia is a subset of hospital-acquired pneumonia that occurs 
in mechanically ventilated children and can affect up to 12% of ventilated children [11]. A diagnosis of hospital-
acquired pneumonia is based upon a new or progressive lung infiltrate along with clinical evidence that the infiltrate 
is of infectious origin, which includes the new onset of fever, purulent sputum, and leukocytosis [10]. 

The frequency of complicated pneumonia is rising [6,12]. Pleural effusion or empyema, pneumothorax, lung 
abscess, bronchopleural fistula, and necrotizing pneumonia are rare complications of community-acquired 
pneumonia with an incidence rate above 13% in children hospitalized with pneumonia [9,13,14]. It is estimated that 
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1% of children with community-acquired pneumonia develop pleural effusions and effusions that are seen in 13% 
to 28% of hospitalized children [9,13,14]. Parapneumonic effusions often resolve with antibiotic therapy, but large 
effusions and empyemas may require percutaneous aspiration, fibrinolytics, surgical drainage, or thoracoscopy 
[4,15-18]. Bronchopleural fistula develops as a complication of pneumonia if lung necrosis extends to the pleura. 
Bronchopleural fistula is associated with higher morbidity [17,19] and can be diagnosed clinically by seeing air 
bubbles in the chest tube drainage [19]. 

Recurrent pneumonia is defined as at least two episodes of pneumonia in 1 year, or three episodes ever, with 
radiographic clearing of parenchymal opacities between episodes. Recurrent pneumonia occurs in 7.7% to 9% of 
children with community-acquired pneumonia [20]. Recurrent pneumonia can be nonlocalized (different location) 
or localized (same location). In the immunocompetent child, the differential considerations for nonlocalized 
pneumonia includes aspiration, asthma, bronchiectasis, underlying pulmonary parenchymal damage (eg, history of 
bronchopulmonary dysplasia), and mucociliary deficiency [13,21]. The role of imaging is to identify any underlying 
anatomic lung abnormality such as bronchiectasis. In the immunocompetent child, the main differential for localized 
recurrent pneumonia is localized airway narrowing from intrinsic (eg, foreign body) or extrinsic cause (eg, mass, 
lymphadenopathy), focal bronchiectasis, underlying congenital lung abnormality (eg, congenital pulmonary airway 
malformation and sequestrations), underlying pulmonary parenchymal damage (eg, with history of 
bronchopulmonary dysplasia), and aspiration [13,21]. 

Special Imaging Considerations 
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) [22]: 

“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 recons/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. 

Discussion of Procedures by Variant 
Variant 1: Child. 3 months of age and older. Immunocompetent. Suspected uncomplicated community-
acquired pneumonia in a well-appearing child who does not require hospitalization. Initial imaging. 
Radiography Chest 
Chest radiographs cannot reliably distinguish viral from bacterial community-acquired pneumonia and do not 
reliably distinguish among the various possible bacterial pathogens [4]. Chest radiographs performed in children 
with suspected acute lower respiratory tract infection lead to increased use of antibiotics in a clinic or emergency 
department setting; however, they have not been shown to affect hospitalization rates [23]. Some of the studies in 
this Cochran review have minor methodological flaws; however, this is the largest available systematic review and 
meta-analysis [23]. Therefore, the British Thoracic Society, the Pediatric Infectious Diseases Society, and the 
Infectious Diseases Society of America guidelines do not recommend routine radiographs for management of 
uncomplicated community-acquired pneumonia in nonhospitalized patients [3,4,24]. 

CT Chest 
There is no relevant literature to support the use of CT as the initial imaging study in this clinical scenario. 

US Chest 
Studies on chest ultrasound (US) are limited by the ill-defined gold standard for the diagnosis of pneumonia and 
varied selection of US criteria for a positive study [25-28]. However, lung US has the advantages of portability and 
no ionizing radiation relative to chest radiography. A meta-analysis of lung US in children when compared to a gold 
standard of clinical criteria and chest radiograph for the diagnosis of community-acquired pneumonia showed a 
sensitivity of 96% (94%–97%) and a specificity of 93% (90%–96%) [25]. Another meta-analysis showed a 
sensitivity of 93% (88%–96%) and a specificity of 96% (92%–98%) [27]. Other studies demonstrate a lower 
sensitivity of 40% compared with chest radiographs [28]. No change in outcome was reported compared with the 
control group evaluated by both chest radiographs and US [29]. 

https://www.acr.org/-/media/ACR/Files/Practice-Parameters/body-cta.pdf?la=en
https://www.acr.org/-/media/ACR/Files/Practice-Parameters/body-cta.pdf?la=en


ACR Appropriateness Criteria® 6 Pneumonia in the Immunocompetent Child 

MRI Chest 
There is no relevant literature to support the use of MRI as the initial imaging study in this clinical scenario. 

Variant 2: Child. 3 months of age and older. Immunocompetent. Community-acquired pneumonia that does 
not respond to initial outpatient treatment or requires hospital admission. Initial imaging. 
Radiography Chest 
Radiographs can be used to document the presence, size, and character of parenchymal infiltrates as well as to 
identify complications of pneumonia that may lead to interventions beyond antimicrobial agents and supportive 
medical therapy [3,24]. Frontal and lateral views of the chest are appropriate when evaluating for pneumonia in 
children with significant respiratory distress, hypoxemia, and failed antibiotic therapy, as suggested by the Pediatric 
Infectious Diseases Society and the Infectious Diseases Society of America [3,24,30]. Chest radiographs should be 
performed in select patients with prolonged fever and cough even in the absence of tachypnea or respiratory distress 
[3]. 

CT Chest 
There is no relevant literature to support the use of CT as the initial imaging study in this clinical scenario. 

US Chest 
Studies on chest US are limited by the ill-defined gold standard for the diagnosis of pneumonia and varied selection 
of US criteria for a positive study [25-28]. However, lung US has the advantages of portability and no ionizing 
radiation relative to chest radiography. A meta-analysis of lung US in children when compared to a gold standard 
of clinical criteria and chest radiograph for the diagnosis of community-acquired pneumonia showed a sensitivity 
of 96% (94%–97%) and a specificity of 93% (90%–96%) [25]. Another meta-analysis showed a sensitivity of 93% 
(88%–96%) and a specificity of 96% (92%–98%) [27]. Other studies demonstrate a lower sensitivity of 40% 
compared with chest radiographs [28]. No change in outcome was reported compared with the control group 
evaluated by both chest radiographs and US [29]. 

MRI Chest 
There is no relevant literature to support the use of MRI as the initial imaging study in this clinical scenario. 

Variant 3: Child. 3 months of age and older. Immunocompetent. Suspected hospital-acquired pneumonia. 
Initial imaging. 
Radiography Chest 
Findings of new or progressive lung opacity support the diagnosis of hospital-acquired pneumonia in the appropriate 
clinical circumstances [10]. However, a new lung opacity in an inpatient with fever, leukocytosis, or leukopenia 
and purulent secretions is neither highly sensitive nor specific for hospital-acquired pneumonia [10,11]. 

CT Chest 
There is no relevant literature to support the use of CT as the initial imaging study in this clinical scenario. 

US Chest 
There is no relevant literature to support the use of US as the initial imaging study in this clinical scenario. 

MRI Chest 
There is no relevant literature to support the use of MRI as the initial imaging study in this clinical scenario. 

Variant 4: Child. Immunocompetent. Pneumonia complicated by suspected moderate or large 
parapneumonic effusion by chest radiograph. Next imaging study. 
Radiography Chest Decubitus View 
Decubitus radiographs may be helpful to distinguish free-flowing pleural effusions from loculated collections [31]. 
However, radiographs can neither identify the type of fluid present nor be used to visualize the internal 
characteristics of the fluid [32]. In a study of adult patients, radiographs had a sensitivity of 39% and specificity of 
85% compared with CT for presence of an effusion [33]. 

CT Chest 
There is limited evidence that a noncontrast chest CT is useful in this clinical scenario. Even with intravenous (IV) 
contrast, it may be difficult to distinguish consolidated lung from visceral pleural enhancement [34]. Contrast-
enhanced CT can also be used to quantify the amount of pleural fluid and can also demonstrate pleural thickening 
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and enhancement that is suggestive of empyema. CT has limited ability to characterize the internal characteristics 
of parapneumonic effusions (eg, fibrin strands, septations, and complex fluid) [31,34-37]. 

US Chest 
US is the gold standard imaging for quantifying the size and identifying the internal characteristics of a pleural 
effusion. In a study of adult patients, US had a sensitivity of 92% and specificity of 93% compared with CT for 
presence of an effusion [33]. US can also be used to guide drainage of pleural fluid and complicated parapneumonic 
effusions [16,26,34,38]. US is superior to chest CT for effusion characterization (eg, fibrin strands, septations, and 
complex fluid) [31,34-36,39]. 

MRI Chest 
There is limited evidence that MRI is the best imaging modality to evaluate a pleural effusion. MRI has a similar 
sensitivity and specificity to CT for detection of pleural effusions [40-43]. Empyemas are typically well 
characterized on MRI because of the modality’s excellent tissue contrast resolution. Findings of empyema on MRI 
include thickening and hyperenhancement of the pleura, septations within the pleural space, restricted diffusion on 
diffusion-weighted sequences, and heterogeneous signal within pleural fluid that is due to debris [44]. However, 
clinically unstable patients can be difficult to manage in the MRI environment. Additionally, certain pediatric-aged 
patients typically require sedation, and sedation can result in atelectasis that can make pleural effusion 
characterization more challenging. 

Variant 5: Child. Immunocompetent. Pneumonia complicated by suspected bronchopleural fistula by chest 
radiograph. Next imaging study. 
CT Chest 
CT chest without IV contrast can detect bronchopleural fistulae [45]. A direct sign on CT of a bronchopleural fistula 
is a fistulous tract between the bronchus or lung and pleural space. An indirect sign of a bronchopleural fistula is 
the presence of air bubbles beneath the bronchial stump or suspected fistula [45]. 

CT chest with IV contrast can show the same findings as CT chest without IV contrast [45]. Additionally, CT chest 
with IV contrast can show important findings, such as necrotizing pneumonia, pulmonary abscess, and empyema 
that may be the underlying cause of the bronchopleural fistula [13,19,35,46-48]. There is no evidence directly 
comparing CT chest without IV contrast and CT chest with IV contrast in diagnosis of bronchopleural fistula. 

US Chest 
There is no relevant literature to support the use of US as the initial imaging study in this clinical scenario. 

MRI Chest 
There is no relevant literature supporting the use of MRI as the initial imaging study in this clinical scenario. 

Variant 6: Child. Immunocompetent. Pneumonia complicated by suspected lung abscess by chest 
radiograph. Next imaging study. 
CT Chest 
In the context of diagnosing necrotizing pneumonia or pulmonary abscess, contrast-enhanced CT is considered the 
gold standard for imaging [13,19,35,46,47]. CT chest with IV contrast can also differentiate between parenchymal 
and pleural processes [31]. There is no literature supporting the use of noncontrast CT in the evaluation of 
pulmonary abscess. 

US Chest 
There is no literature that investigates the diagnostic accuracy of US in the setting of lung abscess. However, there 
is some literature that evaluates the effectiveness of US for differentiating between lung abscess and empyema, 
which is the main imaging mimic. This imaging differentiation is important because treatment for these conditions 
is often different, with abscess often treated with antibiotics and empyema often requiring drainage and antibiotics. 
In a reported series of 50 and 64 patients with lung abscesses, US was 94% to 96% sensitive and 96% to 100% 
specific for differentiating between lung abscess and empyema [49-51]. 

MRI Chest 
There is limited evidence that MRI has similar sensitivity for abscess compared with CT [40-42]. There are some 
practical considerations for MRI as an initial imaging modality because clinically unstable patients can be difficult 
to manage in the MRI environment. If MRI is performed, IV contrast is recommended for the evaluation of lung 
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abscess [41]. Additionally, certain pediatric-aged patients typically require sedation, and sedation can result in 
atelectasis, which can make pleural effusion characterization more challenging. 

Variant 7: Child. 3 months of age and older. Immunocompetent. Recurrent nonlocalized pneumonia by chest 
radiograph. Next imaging study. 
CT Chest 
A noncontrast chest CT can be used to evaluate for an underlying pulmonary disease, such as postinfectious 
bronchiectasis, bronchopulmonary dysplasia, and findings such as bullae or bronchiectasis that may indicate a 
mucociliary deficiency [52]. There is no relevant literature regarding the use of contrast-enhanced CT in this clinical 
scenario. 

US Chest 
There is no relevant literature regarding the use of US as the initial imaging study in this clinical scenario. 

MRI Chest 
There is little evidence for MRI as a screening modality for causes of recurrent localized pneumonia, but it can be 
used to grade known or suspected disease. In one prospective study with 50 patients with noncystic fibrosis lung 
disease, MRI was equivalent to CT for grading central bronchiectasis and pulmonary consolidation but performed 
worse than CT for peripheral lung findings and for diagnosing emphysema and bullae [53]. There is no relevant 
literature regarding the use of contrast-enhanced MRI in this clinical scenario. 

Variant 8: Child. 3 months of age and older. Immunocompetent. Recurrent localized pneumonia by chest 
radiograph. Next imaging study. 
CT Chest 
CT chest without IV contrast can be used to diagnose anatomical abnormalities in the immunocompetent patient 
that could predispose children to recurrent localized infections, such as congenital lobar overinflation [54] or foreign 
bodies that could cause recurrent postobstructive pneumonia [13]. CT chest without IV contrast can also be used to 
evaluate underlying pulmonary disease like bronchopulmonary dysplasia [52]. 

Similar to CT chest without IV contrast, CT chest with IV contrast can be used to diagnose anatomical abnormalities 
in the immunocompetent patient that could predispose children to recurrent localized infections like congenital 
lobar overinflation [54], foreign bodies that could cause recurrent postobstructive pneumonia [13], and underlying 
pulmonary disease like bronchopulmonary dysplasia [52]. CT chest with IV contrast provides benefit over CT chest 
without IV contrast for diagnosing conditions such as bronchial tumors, congenital pulmonary airway malformation 
[54-58], pulmonary sequestration [21,54,55,59-63], and bronchopulmonary foregut malformations [54,55]. 

CTA Chest 
CTA chest with IV contrast is especially helpful for presurgical planning, identifying feeding and draining vessels 
in patients with suspected pulmonary sequestration, and assessing for a vascular ring that may lead to tracheal 
narrowing [59,63]. In most cases, CTA of the chest with IV contrast is preferred over CT chest with IV contrast. 

US Chest 
There is no relevant literature regarding the use of US as the initial imaging study in this clinical scenario. 

MRI Chest 
There is little evidence for MRI as a screening modality for causes of recurrent localized pneumonia, but it can be 
used to grade known or suspected disease. In one small prospective study, MRI was equivalent to CT for grading 
central bronchiectasis and pulmonary consolidations but performed worse than CT for peripheral lung findings and 
for diagnosing emphysema and bullae [53]. 

Summary of Recommendations 
• Variant 1: Imaging is usually not appropriate for immunocompetent children 3 months of age and older with 

suspected uncomplicated community-acquired pneumonia in a well-appearing child who does not require 
hospitalization. 

• Variant 2: A radiograph of the chest is usually appropriate for the initial imaging of immunocompetent children 
3 months of age and older with community-acquired pneumonia that does not respond to initial outpatient 
treatment or requires hospital admission. 
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• Variant 3: A radiograph of the chest is usually appropriate for the initial imaging of immunocompetent children 
3 months of age and older with suspected hospital-acquired pneumonia.  

• Variant 4: US chest is usually appropriate as the next imaging study for immunocompetent children with 
pneumonia complicated by suspected moderate or large parapneumonic effusion seen on chest radiograph. 

• Variant 5: CT chest with IV contrast is usually appropriate as the next imaging study for immunocompetent 
children with pneumonia complicated by suspected bronchopleural fistula seen on chest radiograph. The panel 
did not agree on recommending CT chest without IV contrast as the next imaging study for immunocompetent 
children with pneumonia complicated by suspected bronchopleural fistula seen on chest radiograph. There is 
insufficient medical literature to conclude whether or not these patients would benefit from CT chest without 
IV contrast for this clinical scenario. CT chest without IV contrast in this patient population is controversial but 
may be appropriate. 

• Variant 6: CT chest with IV contrast is usually appropriate as the next imaging study for immunocompetent 
children with pneumonia complicated by suspected lung abscess seen on chest radiograph. 

• Variant 7: CT chest without IV contrast is usually appropriate as the next imaging study for immunocompetent 
children 3 months of age and older with recurrent nonlocalized pneumonia seen on chest radiograph. 

• Variant 8: CTA chest with IV contrast or CT chest with IV contrast is usually appropriate as the next imaging 
study for immunocompetent children 3 months of age and older with recurrent localized pneumonia seen on 
chest radiograph. These procedures are equivalent alternatives (ie, only one procedure will be ordered to provide 
the clinical information to effectively manage the patient’s care). The panel did not agree on recommending CT 
chest without IV contrast as the next imaging study for immunocompetent children 3 months of age and older 
with recurrent localized pneumonia seen on chest radiograph. There is insufficient medical literature to 
conclude whether or not these patients would benefit from CT chest without IV contrast for this clinical 
scenario. CT chest without IV contrast in this patient population is controversial but may be appropriate. 

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 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. 

https://acsearch.acr.org/list
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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 [64]. 

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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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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