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ACR Appropriateness Criteria®

Ingested or Aspirated Foreign Body-Child

 
Variant: 1   Child. Suspect ingested or aspirated foreign body. Initial imaging.

Procedure Appropriateness Category Peds Relative Radiation Level

Radiography neck chest abdomen and pelvis Usually Appropriate ☢☢☢

Radiography chest Usually Appropriate ☢

Radiography neck Usually Appropriate ☢☢

Radiography abdomen and pelvis Usually Appropriate ☢☢☢

Fluoroscopy single contrast esophagram May Be Appropriate ☢☢☢

CT chest without IV contrast May Be Appropriate ☢☢☢☢

Radiography chest decubitus view Usually Not Appropriate ☢

US abdomen Usually Not Appropriate O

Radiography abdomen Usually Not Appropriate ☢☢

Fluoroscopy upper GI series Usually Not Appropriate ☢☢☢

CT abdomen and pelvis with IV contrast Usually Not Appropriate ☢☢☢☢

CT abdomen and pelvis without IV contrast Usually Not Appropriate ☢☢☢☢

CT chest with IV contrast Usually Not Appropriate ☢☢☢☢

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

CT abdomen and pelvis without and with IV contrast Usually Not Appropriate ☢☢☢☢☢

CT chest abdomen pelvis with IV contrast Usually Not Appropriate ☢☢☢☢

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

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

 
Variant: 2   Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.

Procedure Appropriateness Category Peds Relative Radiation Level

CT chest without IV contrast Usually Appropriate ☢☢☢☢

US abdomen May Be Appropriate O

Fluoroscopy single contrast esophagram May Be Appropriate ☢☢☢

CT abdomen and pelvis with IV contrast May Be Appropriate ☢☢☢☢

Fluoroscopy upper GI series Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without IV contrast Usually Not Appropriate ☢☢☢☢

CT chest with IV contrast Usually Not Appropriate ☢☢☢☢

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

CT abdomen and pelvis without and with IV contrast Usually Not Appropriate ☢☢☢☢☢

CT chest abdomen pelvis with IV contrast Usually Not Appropriate ☢☢☢☢

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

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

 
Variant: 3   Child. Suspect aspirated foreign body. Initial radiographs negative. Next imaging 
study.
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Procedure Appropriateness Category Peds Relative Radiation Level

CT chest without IV contrast Usually Appropriate ☢☢☢☢

Radiography chest decubitus view Usually Not Appropriate ☢

Fluoroscopy single contrast esophagram Usually Not Appropriate ☢☢☢

Fluoroscopy upper GI series Usually Not Appropriate ☢☢☢

CT chest with IV contrast Usually Not Appropriate ☢☢☢☢

CT chest without and with IV contrast Usually Not Appropriate ☢☢☢☢
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Summary of Literature Review
 
Introduction/Background
Ingestion or aspiration of foreign bodies is a common primary complaint in many emergency 
departments across the United States, with an estimated 116,000 new cases reported per year [1-
4]. The American Association of Poison Control reports the highest incidence of cases includes 
children 6 months to 5 years of age [2]. The most frequently ingested foreign bodies are coins, 
which are radiopaque on radiographs and typically pass through the gastrointestinal (GI) tract 
without complications. However, in 10% to 20% of cases, surgical or GI consultation is required, 
especially when objects become lodged in the esophagus [1,5,6].
 
Ingested objects such as batteries or sharp items present a broader range of risks, varying from 
complete resolution of symptoms to life-long complications and even death [7]. Additionally, some 
foreign bodies, such as impacted food, may be radiolucent, requiring further imaging beyond 
initial radiographs. Special consideration should be given to younger as well as nonverbal pediatric 
patients, in whom assessment and differentiation between ingested or aspirated foreign bodies 
could be challenging. In such cases, additional imaging may be required beyond the initial 
radiographs.
 
Symptoms of foreign body ingestion can vary widely, ranging from mild to severe, and may 
present either acutely or chronically. They may include dysphagia or, in the most severe cases, 
aortoesophageal fistulas and death.
 
Lithium batteries, commonly found in toys, watches, and remote controls, are a well-known cause 
of caustic esophageal injury, which can lead to complications such as perforation, mediastinitis, 
and abscesses. The incidence of battery-related injuries has increased in recent decades, likely due 
to their larger size (increasing the likelihood of esophageal impaction) and higher voltage [7-9].
 
Sudden onset of dysphagia after food ingestion is the typical presentation symptom of food 
impaction. In these situations, the impaction may prevent other foods or liquid passage requiring 



removal. This condition tends to affect children beyond the infancy period, yet the prevalence in 
the pediatric population has not been well established in the literature [10]. In adults, the incidence 
has been reported to affect 13 per 100,000 adults [11,12]. The etiologies of food impaction widely 
studied in children include eosinophilic esophagitis most commonly, followed by prior esophageal 
atresia repair and Nissen fundoplication [10,11,13,14]. Behavioral factors need to also be 
considered as an etiology of food impaction secondary to incomplete chewing and eating quickly. 
Following initial radiographs, fluoroscopy (upper GI [UGI] imaging or esophagram) has previously 
been frequently requested by emergency or GI providers in many clinical practices. The diagnostic 
imaging paradigm, however, is shifting [10]. The development and expansion of pediatric focused 
evidence-based literature and clinical practices is progressively replacing fluoroscopy studies by 
noncontrast low-dose CT.
 
Aspirated foreign bodies can pose significant diagnostic challenges, as the aspiration event may go 
unwitnessed and symptoms may present later. Children <3 years of age are especially susceptible 
due to their natural curiosity, limited ability to chew food due to a lack of molars, and relatively 
immature swallowing mechanisms [6]. Most aspirated foreign bodies are found in the right main 
stem bronchus at bronchoscopy [15]. Commonly aspirated objects in this age group include foods 
such as peanuts and sunflower seeds, whereas older children tend to aspirate nonorganic objects 
such as plastic or LEGO pieces [6,16,17]. Symptoms of aspiration may be vague, ranging from acute 
or chronic wheezing and coughing to recurrent pneumonia. As aspirated foreign bodies are often 
radiolucent, diagnosis typically relies on indirect radiographic findings combined with clinical 
presentation. Recent advancements in low-dose CT protocols now allow for prompt and direct 
visualization of foreign bodies in the airway, aiding in quicker diagnosis [18,19].
 
The initial diagnosis and management of these patients should begin with a thorough clinical 
history and physical examination. Appropriate imaging modalities can then significantly assist 
frontline providers in diagnosing and managing patients with ingested or aspirated foreign bodies. 
This document will discuss the appropriateness of different imaging modalities in the evaluation of 
ingested or aspirated foreign bodies addressing 3 different variants: 1) Child with suspected 
ingested or aspirated foreign body. Initial imaging; 2) Child with suspected ingested foreign body. 
Initial radiographs negative. Next imaging study; and 3) Child with suspected aspirated foreign 
body. Initial radiographs negative. Next imaging study.

 
Special Imaging Considerations
Diagnosing aspirated foreign bodies with laryngoscopy or bronchoscopy is considered the 
reference standard; however, both have high false-negative rates and additional risks associated 
with surgery and anesthesia [19]. Low-dose CT without intravenous (IV) contrast has emerged in 
the last decade as an established modality to further evaluate aspirated or ingested foreign bodies 
for which radiographs are not sufficient to elucidate the foreign body [4,18-21]. CT is particularly 
helpful to identify radiographically occult foreign bodies such as food or plastic objects [22]. 
Because the low-dose CT protocol does not require IV or oral contrast, it can often be rapidly 
performed without the difficulties of IV placement in children. Multiplanar reformatted images are 
important for detection and 3-D “virtual bronchoscopy” reconstructions, as well as the minimum 
intensity projections reconstructions are particularly helpful to identify filling defects in the airway 
and bronchial tree lumen.
 
CT radiation doses should follow the principle of as low as reasonably achievable (ALARA). A meta-



analysis by Azzi et al [23] noted that reported effective doses ranged from 0.04 mSv to 2 mSv. Full 
discussion of radiation dose is beyond the scope of this document; however, pediatric relative 
radiation levels are included. Gordon et al [24] compared the diagnostic performance of an 
ultralow-dose CT (dose length product ~1 mGy/cm) with that of radiographs and fluoroscopy in 
the diagnosis of foreign body aspiration (FBA) in children. They found that the ultralow-dose CT 
doses (0.04 mSv) were significantly lower compared with those of radiographs and fluoroscopy (0.1 
mSv) (P < .001) and that the sensitivity and specificity were higher for ultralow-dose CT (100% and 
98%, respectively) compared with the other methods (33% and 96%, respectively).
 
Evaluation of food impacted in the esophagus has also been evaluated with single-contrast 
fluoroscopy studies such as an esophagram or UGI series. The terminology “UGI” and 
“esophagram” are often used with considerable overlap in literature and clinical practice; therefore, 
precision is advised during image acquisition. If a complete UGI series is performed, the UGI is 
often primarily focused on the esophagus, similar to esophagram, rather than the stomach or 
duodenum. Furthermore, fluoroscopy is not required if the clinical presentation is typical and 
should not delay endoscopy with removal of impacted bolus.

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

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

•

OR

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

•

 
Discussion of Procedures by Variant
Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.
The goal of imaging is to identify the presence and location of a swallowed or inhaled foreign 
object in children when there is clinical suspicion. The information obtained by radiologic 
evaluation aids clinicians to determine the next steps on patient’s management including removal 
of the object or follow-up imaging until self-eliminated. Prompt identification of the ingested or 
aspirated foreign body decreases the rate of potential complications such as infection, bowel 
perforation, and fistulas.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
A. CT abdomen and pelvis with IV contrast
There is no relevant literature to support the use of CT abdomen and pelvis with IV contrast in the 
initial evaluation of suspected ingested or aspirated foreign bodies in children.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
B. CT abdomen and pelvis without and with IV contrast



There is no relevant literature to support the use of CT abdomen and pelvis without and with IV 
contrast in the initial evaluation of suspected ingested or aspirated foreign bodies in children.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
C. CT abdomen and pelvis without IV contrast
There is no relevant literature to support the use of CT abdomen and pelvis without IV contrast in 
the initial evaluation of suspected ingested or aspirated foreign bodies in children.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
D. CT chest abdomen pelvis with IV contrast
There is no relevant literature to support the use of CT chest, abdomen, and pelvis with IV contrast 
in the initial evaluation of suspected ingested or aspirated foreign bodies in children.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
E. CT chest abdomen pelvis without and with IV contrast
There is no relevant literature to support the use of CT chest, abdomen, and pelvis without and 
with IV contrast in the initial evaluation of suspected ingested or aspirated foreign bodies in 
children.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
F. CT chest abdomen pelvis without IV contrast
There is no relevant literature to support the use of CT chest, abdomen, and pelvis without IV 
contrast in the initial evaluation of suspected ingested or aspirated foreign bodies in children.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
G. CT chest with IV contrast
There is no relevant literature to support the use of CT chest with IV contrast in the initial 
evaluation of suspected ingested or aspirated foreign bodies in children.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
H. CT chest without and with IV contrast
There is no relevant literature to support the use of CT chest without and with IV contrast in the 
initial evaluation of suspected ingested or aspirated foreign bodies in children.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
I. CT chest without IV contrast
When children present to the emergency department with a history of choking, coughing, or a 
witnessed aspiration event, the concern for FBA is high. Bronchoscopy is considered the reference 
standard for diagnosing, despite its high false-negative rates. In the past decade, CT has emerged 
as a valuable initial imaging modality to evaluate for foreign bodies in the tracheobronchial tree, 
potentially reducing the need for unnecessary bronchoscopy [18,19,25,26]. New low-dose CT 
protocols now provide detailed imaging of the entire tracheobronchial tree, pulmonary 
parenchyma, and pharyngeal region. In some institutions, clinical diagnostic pathways have been 
created, in which a limited z-axis (from the larynx to the proximal segmental bronchi of the lower 
lungs) low-dose CT is initially obtained in the workup of this patient population [25].
 
The ability to rapidly acquire pediatric optimized noncontrast CT coupled with the high diagnostic 
performance, has made CT a very useful tool for the initial evaluation of patients with suspected 
FBA [19,27-29]. The images can be reformatted in multiple planes, using minimum intensity 



projection, and postprocessed to create “3-D-virtual bronchoscopy,” further reducing the need for 
unnecessary bronchoscopy.
 
A recent meta-analysis of 16 studies involving 2,056 pediatric patients found that CT had a 
sensitivity of 98.8% and a specificity of 96.6% for diagnosing FBA [23]. When 3-D virtual 
bronchoscopy was added, the sensitivity and specificity increased to 99.4% and 99%, respectively. 
The same meta-analysis reported a low CT false-positive rate (1.5%) and false-negative rate (0.5%). 
Another meta-analysis involving 4,178 patients reported a sensitivity and specificity of 99% and 
92%, respectively, with a false-negative rate of 1.8% [29]. Similarly, other smaller but more recent 
studies have reported a similarly high sensitivity (100%) and specificity (85.7%) in the CT detection 
of FBA.
 
The usefulness of 3-D CT reconstructions in diagnosing FBA has also been evaluated [16,30,31]. A 
study by Yang et al [16], reported a diagnostic accuracy with a sensitivity of 99.83% and a 
specificity of 99.89%, with the most commonly aspirated foreign bodies being peanuts and 
sunflower seeds. Along with others [18,30], they concluded that acutely ill patients or those with 
clear clinical evidence of FBA should be taken directly to the operating room rather than delaying 
care by obtaining CT or other imaging.
 
Pediatric patients have unique needs that require specially tailored CT protocols distinct from 
those used for adults. It is crucial for institutions to follow the ALARA principle and adhere to ACR 
guidelines to minimize radiation exposure [22]. The development of newer low-dose chest CT 
protocols is a prime example of how pediatric imaging can be optimized for safety without 
compromising diagnostic quality.
 
Based on the literature, CT of the chest may be considered for evaluating suspected pediatric FBA 
in cases in which clinical suspicion is low or unclear, there is no respiratory distress, and a prior 
chest radiograph is unrevealing. Historically, the imaging evaluation of children presenting with 
symptoms concerning for ingested esophageal foreign bodies has been performed using 
radiographs. However, some radiolucent foreign bodies may not be detected by this modality, 
requiring further evaluation with a fluoroscopic esophagram. In the adult population, CT has been 
increasingly used in place of fluoroscopy [32-34] or radiographs with reported a sensitivity of 
100%, a specificity of 92.6%, a negative predictive value of 100%, and a positive predictive value 
(PPV) of 97.9% [35].
 
Low-dose CT offers many advantages over esophagram including consistent, nonoperator-
dependent image acquisition; rapid performance; not requiring IV or oral contrast; reducing the 
risk of aspiration with oral contrast; and requiring less patient cooperation [21].
 
Thus, CT has emerged as a very useful tool in the evaluation of ingested foreign bodies in the 
pediatric population and has been implemented at multiple institutions as the first-line imaging 
modality for the diagnosis of radiolucent ingested foreign bodies [4,21].
 
The use of oral contrast in low-dose chest CT has primarily been studied in adults, particularly in 
cases of suspected esophageal perforation, rather than for initial imaging evaluations due to the 
risk of potential aspiration [36]. Currently, there are no data supporting the use of oral contrast in 
CT imaging for this purpose in the pediatric population.



Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
J. Fluoroscopy single contrast esophagram
Esophagram has been the most prevalent modality used in the evaluation of pediatric esophageal 
food impaction [21,37,38] and the second line of evaluation when the initial radiographs failed to 
demonstrate an abnormality and the clinical concern for food impaction is high [11]. If the clinical 
presentation is typical, fluoroscopy may not be necessary and should not delay endoscopy with 
removal of impacted bolus [11].
 
Esophagrams do carry their own inherent risks. The oral contrast required for this examination 
poses a risk for aspiration and may interfere with subsequent procedures such as endoscopy or 
foreign body removal [39]. Although oral contrast has the risk of potential aspiration, some adult 
studies have reported on the improved value of CT administering oral contrast [36,40]. Fluoroscopy 
may fail to diagnose other causes of the patient’s symptoms [36,39,41,42].
 
Increasingly, the literature supports the usefulness of noncontrast chest CT for the diagnosis of 
ingested foreign bodies in adult and pediatric patients; however, no current guidelines for the 
pediatric population exist to date. Despite this, some sites have adopted CT and have reported that 
CT has become the first line of evaluation replacing esophagrams [4,21].

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
K. Fluoroscopy upper GI series
A complete UGI fluoroscopy series is rarely performed and has been mostly replaced by a 
fluoroscopy esophagram. If the concern is for an ingested foreign body below the level of the 
esophagus and proximal to the ligament of Treitz, then a complete UGI series may be warranted. 
However, in these instances, endoscopy with removal may take priority.
 
Esophagram has been the most prevalent modality used in the evaluation of pediatric esophageal 
food impaction [21,37,38] and the second line of evaluation when the initial radiographs failed to 
demonstrate an abnormality and the clinical concern for food impaction is high [11]. Yet, authors 
have advocated that fluoroscopy is not required if the clinical presentation is typical and should 
not delay endoscopy with removal of impacted bolus [11].
 
Sudden onset of dysphagia after food ingestion is the typical presentation symptom of food 
impaction. In this situation, the food impaction prevents other foods or liquids to pass through and 
needs to be emergently removed. This tends to affect children beyond the infancy period; 
however, the prevalence in the pediatric population has not been well established in the literature 
[10]. In adults the incidence has been reported to affect 13 per 100,000 adults [11,12]. The reasons 
for food impaction have been studied with eosinophilic esophagitis found to be the most 
common, followed by prior esophageal atresia repair, and Nissen fundoplication [10,11,14].
 
Behavioral factors need to also be considered as an etiology of food impaction, likely secondary to 
incomplete chewing and eating quickly. Although fluoroscopy is not required to reach the proper 
diagnosis, it is frequently requested by emergency department or GI providers and in most clinical 
practices, it precedes endoscopic evaluation and removal [10].
 
Esophagrams carry their own inherent risks. The oral contrast required for this examination poses a 
risk for aspiration and may interfere with subsequent procedures such as endoscopy or foreign 



body removal [39].
 
Gastrografin should be avoided in children due to risk of aspiration. Although oral contrast has the 
risk of potential aspiration, some adult studies have reported on the improved value of CT 
administering oral contrast [36,40].
 
Fluoroscopy may fail to diagnose other causes of the patient’s symptoms [4,36,39,41,42].

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
L. Radiography abdomen
There is no relevant literature to support the use of isolated abdomen radiographs in the initial 
evaluation of suspected aspirated foreign bodies in children. Radiographs of the abdomen are 
typically obtained in conjunction with radiographs of the neck, chest, and pelvis as the very initial 
radiologic evaluation for ingested foreign bodies. In most instances, the abdomen and pelvis can 
be acquired as one anteroposterior view due to the small size of children, which fit into one 
radiographic field of view. Single abdomen and pelvis radiographs are typically obtained to follow 
the initial diagnostic radiograph where the foreign body is identified and to evaluate for 
progression through the GI tract.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
M. Radiography abdomen and pelvis
There is no relevant literature to support the use of isolated abdomen and pelvis radiographs in 
the initial evaluation of suspected aspirated foreign bodies in children. Radiographs of the 
abdomen and pelvis are typically obtained in conjunction with radiographs of the neck and chest 
as the very initial radiologic evaluation for ingested foreign bodies. In most instances, the 
abdomen and pelvis can be acquired as one anteroposterior view due to the small size of children, 
which fit into one radiographic field of view. Single abdomen and pelvis radiographs are 
sometimes obtained to follow the initial diagnostic radiograph where the foreign body is identified 
and to evaluate for progression through the GI tract.
 
Radiographs have a nearly 100% PPV when the suspected ingested foreign body is of radiopaque 
material such as coins or batteries [21]. But its ability to visualize other objects such as plastic, 
glass, or those organic in nature is limited [21]. In these instances, fluoroscopy and CT without IV 
contrast will play an important role because they have the ability to visualize these objects 
[12,37,38,43]. NASPGHAN recommends radiographs as the first imaging modality for suspected 
foreign body ingestion [12]. Metallic foreign objects such as coins (not button batteries) may be 
treated with expectant management, and serial radiographs may be obtained to evaluate for 
progression through the GI tract [12].
 
Lateral abdomen radiographs may be worthwhile for evaluation of intestinal obstruction in the 
setting of ingested foreign body and in the evaluation of free air secondary to bowel perforation. 
The lateral decubitus view is especially helpful in detecting small amounts of free air, which may 
not be easily seen on other projections.
 
Additionally, this technique can help identify the precise location of the foreign body, especially if 
it has migrated.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
N. Radiography chest



In cases of suspected ingested foreign body, chest radiographs will be typically obtained along 
with neck, abdomen, and pelvis radiographs. Radiographs have a high sensitivity and PPV in the 
diagnosis of foreign bodies of radiopaque material [21,43,44].
 
The most commonly ingested foreign body in children are coins (pennies) and they are typically 
lodged at the superior esophagus. Magnets and button batteries are additional commonly 
swallowed objects and have been on the rise for the last decade [45]. If a radiopaque foreign body 
is visualized in the initial frontal radiograph, a lateral radiograph should promptly follow, as the 
conjunction of frontal and lateral radiographs of the chest can be helpful to differentiate the coins 
from button batteries and other ingested objects. Button batteries will show a symmetrically 
circumferential double rim, whereas coins will show a single rim. On the lateral projection, they will 
be seen in a more linear configuration in which the button batteries will have a bilaminar or step-
off appearance. If more than 1 coin is swallowed and stacked together, the lateral view would be 
beneficial in differentiating the 2 by an asymmetric edge [17,46]. Esophageal coins will typically 
appear en face on the frontal radiographs. Rarely, coins en face on the lateral projection and linear 
on the frontal may be in the airway. Studies have demonstrated high sensitivity and accuracy in the 
differentiation of coin versus button batteries by radiographs [47], and therefore when batteries 
are diagnosed by radiographs, prompt treatment should follow and no further imaging is 
recommended.
 
Patients who ingested radiolucent objects may benefit from different evaluation methods such as 
low-dose CT or esophagram.
 
In the setting of a suspicion of upper airway FBA or ingestion, frontal and lateral radiographs of 
both the upper airway and chest are extremely helpful. Because most of the aspirated foreign 
bodies are radiolucent, indirect signs of airway obstruction should be sought in chest radiographs 
including signs of complications of aspirated foreign bodies due to the delay in clinical 
presentation [17]. Radiographic findings will depend on how obstructive the foreign body is. Some 
of the common radiographic findings typically include hyperinflation, atelectasis, pneumothorax, or 
mediastinal shift. In this instance, expiratory views have been proven to aid in the diagnosis [48]. 
Typically, infants and young children aspirate food items, whereas older children aspirate nonfood 
items [17]. Some ingested foreign bodies may cause secondary respiratory distress by severe 
caustic injury to the esophagus and the surrounding tissues, making the diagnosis of aspirated 
versus ingested foreign body a challenge. This is the case of dishwasher or laundry detergent pods, 
which infants and toddlers seem to be attracted to [49-52].
 
The sensitivity and specificity of radiographs in the diagnosis of aspirated foreign body is variable 
from 35.2% to 45.3% (sensitivity) to 88% to 92.7% (specificity) [15,53], with most studies reporting 
that there is no correlation between history, physical examination findings, or radiographic findings 
with the presence of aspirated foreign body at bronchoscopy [15,53,54].
 
A comparative study by Brown et al [48] evaluated 328 patients with suspected FBA, all of whom 
had standard chest radiographs. Of these, 192 patients had additional decubitus views, 133 had 
expiratory views, and 3 had both. When comparing standard views to the additional ones, the 
study concluded that adding decubitus views increased false positives without improving true 
positives, providing no additional clinical benefit. In contrast, adding expiratory views increased 
true positives without raising false positives, but the overall test accuracy remained low, and the 



clinical benefit was uncertain. Therefore, if standard radiographs are negative, low-dose CT for 
further evaluation may be preferable instead of using lateral decubitus or expiratory views if there 
is still a high clinical suspicion for aspirated foreign body.
 
Although in clinical practice special views of the chest are often requested, these have shown little 
added value [48]. Studies have shown that those patients with high suspicion for aspirated foreign 
bodies received twice the number of imaging studies compared with those who did not. This is 
attributed to radiographs such as bilateral decubitus views or forced expiratory views, yet studies 
have shown little added to the diagnosis of aspirated foreign bodies [53,55]. Therefore, in these 
instances, low-dose CT is likely the preferred method of evaluation.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
O. Radiography chest decubitus view
Bilateral decubitus chest radiographs are typically performed when the expiratory views cannot be 
obtained, for example, in uncooperative young children. Yet, the literature has shown that there is 
little added value in performing lateral decubitus views of the chest in the evaluation of ingested 
or aspirated foreign bodies and are associated with low sensitivity and moderate specificity [48,55]. 
Therefore, it is recommended that when the clinical suspicion for aspirated foreign body remains 
high, additional imaging with noncontrast CT or bronchoscopy is promptly performed without 
delaying patient’s management, even when the standard chest radiographs are negative [56-58].
 
A comparative study by Brown et al [48] evaluated 328 patients with suspected FBA, all of whom 
had standard chest radiographs. Of these, 192 patients had additional decubitus views, 133 had 
expiratory views, and 3 had both. When comparing standard views to the additional ones, the 
study concluded that adding decubitus views increased false positives without improving true 
positives, providing no additional clinical benefit. In contrast, adding expiratory views increased 
true positives without raising false positives, but the overall test accuracy remained low, and the 
clinical benefit was uncertain. Therefore, if standard radiographs are negative, low-dose CT for 
further evaluation may be preferable instead of using lateral decubitus or expiratory views if there 
is still a high clinical suspicion for aspirated foreign body.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
P. Radiography neck
A radiograph of the soft tissues of the neck in lateral projection is a valuable imaging tool in the 
evaluation of swallowed or aspirated foreign bodies, particularly when there is concern about 
objects lodged in the upper aerodigestive tract. Lateral neck radiograph can provide critical 
information about the location and nature of the foreign body, as well as their potential 
complications. It is particularly useful for identifying radiopaque objects such as coins, bones, or 
metallic items that may or may not be causing obstruction. Additionally, the soft tissue neck 
radiograph can help detect signs of airway compromise, such as soft tissue swelling or 
displacement of normal anatomical structures.
 
Lateral neck radiographs can be useful in the diagnosis of retained fish bone, which will be seen as 
a linear area of opacity within the prevertebral soft tissues and if not removed promptly, could lead 
to retropharyngeal soft tissue thickening [17].
 
In cases in which aspiration is suspected, a neck radiograph may reveal indirect signs such as 
increased prevertebral soft tissue thickness, which can indicate edema or inflammation secondary 



to a foreign body. Furthermore, it can help identify foreign bodies lodged in the upper airway that 
may not be clearly visible on chest radiographs. By providing a detailed view of both soft tissues 
and air-filled structures, this imaging modality is essential in early detection and management of 
foreign body ingestion or aspiration, guiding further steps in the patient’s management.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
Q. Radiography neck chest abdomen and pelvis
A radiograph of the soft tissues of the neck in lateral projection is a valuable imaging tool in the 
evaluation of swallowed or aspirated foreign bodies, particularly when there is concern about 
objects lodged in the upper aerodigestive tract. Lateral neck radiograph can provide critical 
information about the location and nature of the foreign body, as well as their potential 
complications. It is particularly useful for identifying radiopaque objects such as coins, bones, or 
metallic items that may or may not be causing obstruction. Additionally, the soft tissue neck 
radiograph can help detect signs of airway compromise, such as soft tissue swelling or 
displacement of normal anatomical structures.
Lateral neck radiographs can be useful in the diagnosis of retained fish bone, which will be seen as 
a linear area of opacity within the prevertebral soft tissues and, if not removed promptly, could 
lead to retropharyngeal soft tissue thickening [17].
 
In cases in which aspiration is suspected, a neck radiograph may reveal indirect signs such as 
increased prevertebral soft tissue thickness, which can indicate edema or inflammation secondary 
to a foreign body. Furthermore, it can help identify foreign bodies lodged in the upper airway that 
may not be clearly visible on chest radiographs. By providing a detailed view of both soft tissues 
and air-filled structures, this imaging modality is essential in early detection and management of 
foreign body ingestion or aspiration, guiding further steps in the patient’s management.
 
In cases of suspected ingested foreign body, chest radiographs will be typically obtained along 
with neck, abdomen, and pelvis radiographs. Radiographs have a high sensitivity and PPV in the 
diagnosis of foreign bodies of radiopaque material [21,43,44].
 
The most commonly ingested foreign body in children are coins (pennies), and they are typically 
lodged at the superior esophagus. Magnets and button batteries are additional commonly 
swallowed objects and have been on the rise for the last decade [45]. If a radiopaque foreign body 
is visualized in the initial frontal radiograph, a lateral radiograph should promptly follow, as the 
conjunction of frontal and lateral radiographs of the chest can be helpful to differentiate the coins 
from button batteries and other ingested objects. Button batteries will show a symmetrically 
circumferential double rim, whereas coins will show a single rim. On the lateral projection, they will 
be seen in a more linear configuration in which the button batteries will have a bilaminar or step-
off appearance. If more than 1 coin is swallowed and stacked together, the lateral view would be 
beneficial in differentiating the 2 by an asymmetric edge [17,46]. Esophageal coins will typically 
appear en face on the frontal radiographs. Rarely, coins en face on the lateral projection and linear 
on the frontal may be in the airway. Studies have demonstrated high sensitivity and accuracy in the 
differentiation of coin versus button batteries by radiographs [47], and therefore when batteries 
are diagnosed by radiographs, prompt treatment should follow and no further imaging is 
recommended.
 
Patients who ingested radiolucent objects may benefit from different evaluation methods such as 
low-dose CT or esophagram.



 
Radiographs of the abdomen are typically obtained in conjunction with radiographs of the neck, 
chest, and pelvis as the very initial radiologic evaluation for ingested foreign bodies. In most 
instances, the abdomen and pelvis can be acquired as one anteroposterior view due to the small 
size of children, which fit into one radiographic field of view. Single abdomen and pelvis 
radiographs are typically obtained to follow the initial diagnostic radiograph where the foreign 
body is identified and to evaluate for progression through the GI tract and exclude obstruction.
 
The ability of radiographs to visualize objects such as plastic, glass, or those organic in nature is 
limited [21]. In these instances, fluoroscopy and CT without IV contrast will play an important role 
because they have the ability to visualized these objects [12,37,38,43]. 
 
NASPGHAN recommends radiographs as the first imaging modality for suspected foreign body 
ingestion. Metallic foreign objects such as coins may be treated with expectant management and 
serial radiographs may be obtained to evaluate for progression through the GI tract [12]. Button 
batteries; however, are promptly removed to avoid complications.
 
Lateral abdomen radiographs may be used for evaluation of intestinal obstruction in the setting of 
ingested foreign body and in the evaluation of free air secondary to bowel perforation. The lateral 
decubitus view is especially helpful in detecting small amounts of free air, which may not be easily 
seen on other projections. The cross table lateral view of the abdomen can help identify a more 
precise location of the foreign body, depending on its anterior or posterior position.

Variant 1: Child. Suspect ingested or aspirated foreign body. Initial imaging.  
R. US abdomen
There is no relevant literature to support the use of ultrasound (US) in the initial evaluation of 
suspected aspirated foreign bodies in children. US can also play a valuable role in the evaluation of 
ingested foreign bodies when other modalities cannot routinely provide needed diagnostic 
information. These include ingested water bead evaluation and the emerging use of determining 
intraluminal versus extraluminal location of nonmobile magnets.
 
Water beads, also known as superabsorbent polymer balls, pose a significant risk if ingested 
because they expand when in contact with fluids, potentially causing bowel obstruction. US is 
useful in identifying distended bowel loops, localized dilatation, or signs of obstruction caused by 
the beads. Moreover, it can be used to monitor for complications such as intussusception, 
perforation, or inflammation. Although US may not visualize the beads themselves directly, its 
usefulness lies in assessing the secondary effects of ingestion, such as fluid collections or bowel 
thickening. In combination with clinical judgment and other imaging modalities, US can aid in the 
timely diagnosis and management of swallowed water beads, reducing the need for more invasive 
procedures such as CT. An additional emerging application of abdominal US is in the setting of 
ingested magnets, which may be helpful to determine intraluminal versus extraluminal location 
[59]. US is most commonly considered in these focused situations following initial radiographs.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.
If the suspected swallowed foreign body is not radiographically visible, additional imaging such as 
low-dose CT chest without IV contrast or single-contrast esophagram can help elucidate the 
object. The goal of imaging is to identify the presence and location of a swallowed foreign object 



in children. Imaging information aids clinicians to determine the next steps in the patient’s 
management related to removal of the object or follow-up imaging until self-eliminated. The 
information gained by the images helps the patients by preventing potential complications with 
long-term side effects of swallowed or inhaled foreign bodies.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
A. CT abdomen and pelvis with IV contrast
There is no relevant literature to support the use of CT abdomen and pelvis with IV contrast as the 
next imaging evaluation of suspected ingested foreign bodies in children.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
B. CT abdomen and pelvis without and with IV contrast
There is no relevant literature to support the use of CT abdomen and pelvis without and with IV 
contrast as the next imaging evaluation of suspected ingested foreign bodies in children.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
C. CT abdomen and pelvis without IV contrast
There is no relevant literature to support the use of CT abdomen and pelvis without IV contrast as 
the next imaging evaluation of suspected ingested foreign bodies in children.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
D. CT chest abdomen pelvis with IV contrast
There is no relevant literature to support the use of CT chest, abdomen, and pelvis with IV contrast 
as the next imaging evaluation of suspected ingested foreign bodies in children.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
E. CT chest abdomen pelvis without and with IV contrast
There is no relevant literature to support the use of CT chest, abdomen, and pelvis without and 
with IV contrast as the next imaging evaluation of suspected ingested foreign bodies in children.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
F. CT chest abdomen pelvis without IV contrast
There is no relevant literature to support the use of CT chest, abdomen, and pelvis without IV 
contrast as the next imaging evaluation of suspected ingested foreign bodies in children.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
G. CT chest with IV contrast
There is no relevant literature to support the use of CT chest with IV contrast as the next imaging 
evaluation of suspected ingested foreign bodies in children.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
H. 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 the 
next imaging evaluation of suspected ingested foreign bodies in children.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
I. CT chest without IV contrast
The imaging evaluation of children presenting with symptoms concerning for ingested esophageal 
foreign bodies often is performed using radiographs. However, some radiolucent foreign bodies 
may not be detected by this modality, requiring further evaluation with a fluoroscopic 
esophagram. In the adult population, CT has been increasingly used in place of fluoroscopy [32-34] 
or radiographs with a reported sensitivity of 100%, specificity of 92.6%, negative predictive value of 
100%, and PPV of 97.9% [35].
 
Low-dose CT offers many advantages over esophagram including consistent, nonoperator-
dependent image acquisition; rapid performance; not requiring IV or oral contrast; reducing the 
risk of aspiration with oral contrast; and requiring less patient cooperation [21].
 
Therefore, CT has emerged as a very useful tool in the evaluation of ingested foreign bodies in the 
pediatric population and at multiple institutions has been implemented as the first-line imaging 
modality for the diagnosis of radiolucent ingested foreign bodies [4,21].
 
The use of oral contrast in low-dose chest CT has primarily been studied in adults, particularly in 
cases of suspected esophageal perforation, rather than for initial imaging evaluations due to the 
risk of potential aspiration [36]. Although oral contrast has the risk of potential aspiration, some 
adult studies have reported on the improved value of CT administering oral contrast [36,40]. 
Currently, there are no data supporting the use of oral contrast in CT imaging for this purpose in 
the pediatric population.

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
J. Fluoroscopy single contrast esophagram
Esophagram has been the most prevalent modality used in the evaluation of pediatric esophageal 
food impaction [21,37,38] and the second line of evaluation when the initial radiographs failed to 
demonstrate an abnormality and the clinical concern for food impaction is high [11]. Yet, authors 
have advocated that fluoroscopy is not required if the clinical presentation is typical and should 
not delay endoscopy with removal of impacted bolus [11].
 
Esophagrams do carry their own inherent risks. The oral contrast poses a risk for aspiration and 
may interfere with subsequent procedures such as endoscopy or foreign body removal [39]. 
Although oral contrast has the risk of potential aspiration, some adult studies have reported on the 
improved value of CT administering oral contrast [36,40]. Fluoroscopy may fail to diagnose other 
causes of the patient’s symptoms [36,39,41,42].
 
Increasingly, the literature supports the use of noncontrast chest CT for the diagnosis of ingested 
foreign bodies in adult and pediatric patients; however, there are no current guidelines for the 
pediatric population that exist to date. Despite this, some sites have adopted CT and have reported 
that CT has become the first line of evaluation replacing esophagrams [4,21].

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 



study.  
K. Fluoroscopy upper GI series
A complete UGI fluoroscopy series is rarely performed and has been mostly replaced by a 
fluoroscopy esophagram. If the concern is for an ingested foreign body below the level of the 
esophagus and proximal to the ligament of Treitz, then a complete UGI series may be warranted. 
However, in these instances, endoscopy with removal may take priority.
 
Esophagram has been the most prevalent modality used in the evaluation of pediatric esophageal 
food impaction [21,37,38] and the second line of evaluation when the initial radiographs failed to 
demonstrate an abnormality and the clinical concern for food impaction is high [11]. Yet, authors 
have advocated that fluoroscopy is not required if the clinical presentation is typical and should 
not delay endoscopy with removal of impacted bolus [11].
 
Sudden onset of dysphagia after food ingestion is the typical presentation symptom of food 
impaction. In this situation, the food impaction prevents other foods or liquids from passing 
through and needs to be emergently removed. This tends to affect children beyond the infancy 
period, however, the prevalence in the pediatric population has not been well established in the 
literature [10]. In adults, the incidence has been reported to affect 13 per 100,000 adults [11,12]. 
The reasons for food impaction have been studied with eosinophilic esophagitis found to be the 
most common, followed by prior esophageal atresia repair and Nissen fundoplication [10,11,14].
 
Behavioral factors need to also be considered as an etiology of food impaction, likely secondary to 
incomplete chewing and eating quickly. Although fluoroscopy is not required to reach the proper 
diagnosis, it is frequently requested by emergency department or GI providers and, in most clinical 
practices, it precedes endoscopic evaluation and removal [10].
 
Esophagrams carry their own inherited risks. The oral contrast poses a risk for aspiration and may 
interfere with subsequent procedures such as endoscopy or foreign body removal [39]. Although 
oral contrast has the risk of potential aspiration, some adult studies have reported on the 
improved value of CT administering oral contrast [36,40]. Fluoroscopy may fail to diagnose other 
causes of the patient’s symptoms [36,39,41,42].

Variant 2: Child. Suspect ingested foreign body. Initial radiographs negative. Next imaging 
study.  
L. US abdomen
US is a valuable tool for evaluating ingested water beads in pediatric patients. Although the 
frequency of water bead ingestion is lower than that of coins or batteries, it can result in severe 
complications, such as bowel obstruction. An analysis of the National Electronic Injury Surveillance 
System over a 15-year period revealed that only 1.7% of pediatric emergency department visits 
were related to water bead ingestion. US is particularly useful in these cases [59,60].
 
Water beads, also known as superabsorbent polymer balls, pose a significant risk when ingested, 
as they can expand up to 400 times their original size when exposed to water, potentially causing 
bowel obstruction [61]. Zamora et al [62] demonstrated that these beads grow most rapidly during 
the first 12 hours after immersion. Water beads are commonly found in botanical arrangements 
and a variety of toys and have recently been marketed as learning aids for children with autism 
[61].



 
Symptoms of ingestion can be nonspecific, and initial abdominal radiographs may show a range of 
findings, from a nonobstructive bowel gas pattern with no radiopaque foreign body, to distended 
bowel loops, localized dilation, or obstruction. Symptoms of water bead ingestion have been 
reported to occur anywhere from 6 hours to several days after ingestion [61,63]. If ingestion is 
suspected or witnessed, US is an ideal method for detecting water beads in the stomach or small 
bowel. However, when ingestion is not witnessed, diagnosis may be delayed until secondary 
complications arise. Proper identification of ingested water beads can be challenging and may only 
occur during endoscopy or surgical exploration [64]. It is important to note that US can 
underestimate the number of beads present in the abdomen, as some may be obscured by bowel 
gas artifact. If there is high clinical suspicion and at least one water bead is identified in the GI tract 
by US, surgical and GI consultation should not be delayed.
 
An additional emerging application of abdominal US is in the setting of ingested magnets, which 
may be helpful to determine intraluminal versus extraluminal location [59].

Variant 3: Child. Suspect aspirated foreign body. Initial radiographs negative. Next imaging 
study.
In this scenario, the diagnosis of an aspirated foreign body may or may not have been established. 
If the object is not visible on the initial chest radiographs, additional imaging can be useful in 
detecting the foreign body or identifying indirect signs of its presence.
 
The primary goal of imaging is to determine whether a child has inhaled a foreign object and, if so, 
to locate it. This information guides clinicians in deciding the next steps, whether it involves 
removing the object or monitoring it with follow-up imaging until it is naturally eliminated. 
Imaging also helps prevent potential complications that can arise from retained or inhaled foreign 
bodies, which could lead to long-term side effects.

Variant 3: Child. Suspect aspirated foreign body. Initial radiographs negative. Next imaging 
study.  
A. CT chest with IV contrast
There is no relevant literature to support the use of CT chest with IV contrast as the next imaging 
evaluation of suspected aspirated foreign bodies in children.

Variant 3: Child. Suspect aspirated foreign body. Initial radiographs negative. Next imaging 
study.  
B. CT chest without and with IV contrast
There is no relevant literature to support the use of CT chest without and with IV contrast as the 
next imaging evaluation of suspected aspirated foreign bodies in children.

Variant 3: Child. Suspect aspirated foreign body. Initial radiographs negative. Next imaging 
study.  
C. CT chest without IV contrast
When children present to the emergency department with a history of choking, coughing, or a 
witnessed aspiration event, the concern for FBA is high. This is also true for nonverbal 
noncommunicative patients for whom the signs and symptoms raise the concern for FBA. Although 
bronchoscopy is considered the reference standard for diagnosing, it is associated with a high 
false-negative rate.
 



In the past decade, CT has emerged as a valuable initial modality to evaluate for foreign bodies in 
the tracheobronchial tree, potentially reducing the need for bronchoscopy [18,26]. New low-dose 
CT protocols now provide detailed imaging of the entire tracheobronchial tree, pulmonary 
parenchyma, and pharyngeal region. In some institutions, clinical diagnostic pathways have been 
created in which a limited z-axis (from the larynx to the proximal segmental bronchi of the lower 
lungs) low-dose CT is initially obtained in the workup of this patient population [4].
 
The ability to rapidly acquire pediatric optimized noncontrast CT, coupled with the high diagnostic 
performance, has made CT a very useful tool for the initial evaluation of patients with suspected 
FBA [19,27-29]. The images can be reformatted in multiple planes, using minimum intensity 
projection, and postprocessed to create “3-D-virtual bronchoscopy,” further reducing the need for 
unnecessary bronchoscopy.
 
A recent meta-analysis of 16 studies involving 2,056 pediatric patients found that CT had a 
sensitivity of 98.8% and a specificity of 96.6% for diagnosing FBA [23]. When 3-D virtual 
bronchoscopy was added, the sensitivity and specificity increased to 99.4% and 99%, respectively. 
The same meta-analysis reported a low CT false-positive rate (1.5%) and false-negative rate (0.5%). 
Another meta-analysis involving 4,178 patients reported a sensitivity and specificity of 99% and 
92%, respectively, with a false-negative rate of 1.8% [29]. Similarly, other smaller but more recent 
studies have reported similar high sensitivity (100%) and specificity (85.7%) in the CT detection of 
FBA.
 
The usefulness of 3-D CT reconstructions in diagnosing FBA has also been evaluated [16,30,31]. A 
study by Yang et al [16], reported a diagnostic accuracy with a sensitivity of 99.83% and a 
specificity of 99.89%, with the most commonly aspirated foreign bodies being peanuts and 
sunflower seeds. Along with others [18,30], they concluded that acutely ill patients or those with 
clear clinical evidence of FBA should be taken directly to the operating room rather than delaying 
care by obtaining CT or other imaging.
 
Pediatric patients have unique needs that require specially tailored CT protocols distinct from 
those used for adults. It is crucial for institutions to follow the ALARA principle and adhere to ACR 
guidelines to minimize radiation exposure [22]. The development of newer low-dose chest CT 
protocols is a prime example of how pediatric imaging can be optimized for safety without 
compromising diagnostic quality.
Based on the literature, low-dose CT of the chest should be considered for evaluating suspected 
pediatric FBA in cases even when there is no respiratory distress and a prior chest radiograph is 
unrevealing.

Variant 3: Child. Suspect aspirated foreign body. Initial radiographs negative. Next imaging 
study.  
D. Fluoroscopy single contrast esophagram
There is no relevant literature to support the use of fluoroscopy single contrast esophagram as the 
next imaging evaluation of suspected aspirated foreign bodies in children.

Variant 3: Child. Suspect aspirated foreign body. Initial radiographs negative. Next imaging 
study.  
E. Fluoroscopy upper GI series
There is no relevant literature to support the use of fluoroscopy UGI series as the next imaging 



evaluation of suspected aspirated foreign bodies in children.

Variant 3: Child. Suspect aspirated foreign body. Initial radiographs negative. Next imaging 
study.  
F. Radiography chest decubitus view
Bilateral decubitus chest radiographs are typically performed when the expiratory views cannot be 
obtained, for example, in young children unable to cooperate. Yet, the literature has shown that 
there is little value in performing lateral decubitus views of the chest in the workup of ingested or 
aspirated foreign bodies and that they are associated with low sensitivity and moderate specificity 
[48,55]. Therefore, it is recommended that when the clinical suspicion for aspirated foreign body 
remains high, additional imaging with noncontrast CT or bronchoscopy is promptly performed 
without delaying patient’s management, even when the standard chest radiographs are negative 
[56-58].
 
A comparative study by Brown et al [48] evaluated 328 patients with suspected FBA, all of whom 
had standard chest radiographs. Of these, 192 patients had additional decubitus views, 133 had 
expiratory views, and 3 had both. When comparing standard views to the additional ones, the 
study concluded that adding decubitus views increased false positives without improving true 
positives, providing no additional clinical benefit. In contrast, adding expiratory views increased 
true positives without raising false positives, but the overall test accuracy remained low, and the 
clinical benefit was uncertain. Therefore, if standard radiographs are negative, follow-up with low-
dose CT for further evaluation instead of using lateral decubitus or expiratory views if clinical 
suspicion remains high.

 
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: In the initial evaluation of suspected ingested or aspirated foreign bodies in 
children, appropriate imaging includes radiographs of the neck, chest, abdomen, and pelvis, 
which are often complementary. Low-dose noncontrast chest CT may also be appropriate, 
even for initial imaging in selected cases, when there is concern for radiolucent foreign 
bodies.

•

Variant 2: In cases when a swallowed foreign body is suspected but not seen on initial 
radiographs, additional imaging with low-dose noncontrast chest CT is usually appropriate. 
CT has emerged as a valuable tool for detecting radiolucent objects because of its high 
diagnostic accuracy. Although fluoroscopic esophogram may be appropriate, it may increase 
aspiration risk from oral contrast. Abdominal US is particularly useful for evaluating ingested 
water beads.

•

Variant 3: In cases when a child is suspected of having aspirated a foreign body, but initial 
chest radiographs are negative, further imaging is often necessary to confirm the diagnosis 
and guide treatment. Among the imaging options, low-dose noncontrast CT of the chest has 
emerged as a highly effective tool, offering detailed visualization of the airways and 
surrounding structures. In comparison, lateral decubitus chest radiographs have shown 
limited diagnostic value and may increase false positives without improving outcomes. 
Therefore, when clinical suspicion remains high for aspiration despite negative radiographs, 
low-dose chest CT is usually 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 the 
final rating round tabulations for each recommendation. 
 
For additional information on the Appropriateness Criteria methodology and other supporting 
documents, please go to the ACR website at https://www.acr.org/Clinical-Resources/Clinical-Tools-
and-Reference/Appropriateness-Criteria.
 
Gender Equality and Inclusivity Clause
The ACR acknowledges the limitations in applying inclusive language when citing research studies 
that predates the use of the current understanding of language inclusive of diversity in sex, 
intersex, gender, and gender-diverse people. The data variables regarding sex and gender used in 
the cited literature will not be changed. However, this guideline will use the terminology and 
definitions as proposed by the National Institutes of Health.
 
Appropriateness Category Names and Definitions

Appropriateness 
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 

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


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

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 (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.”
 
References

1. Johansen A, Conners GP, Lee J, Robinson AL, Chew WL, Chan SS. Pediatric Esophageal 
Foreign Body: Possible Role for Digital Tomosynthesis. Pediatric Emergency Care. 37(4):208-
212, 2021 Apr 01.Pediatr Emerg Care. 37(4):208-212, 2021 Apr 01.

2. Litovitz TL, Klein-Schwartz W, White S, et al. 2000 Annual report of the American Association 
of Poison Control Centers Toxic Exposure Surveillance System. Am J Emerg Med 
2001;19:337-95.

3. Nutman TB, Ottesen EA, Cohen SG. The eosinophil, eosinophilia, and eosinophil-related 
disorders. IV. Eosinophil related disorders (continued). Allergy Proc 1989;10:47-62.

4. Seghers VJ, Kan JH, Somcio R, Sher AC, Paul Guillerman R, Sammer MBK. CT imaging of 
esophageal foreign bodies in children: a pictorial essay. Japanese Journal of Radiology. 
40(3):262-270, 2022 Mar.Jpn J Radiol. 40(3):262-270, 2022 Mar.

5. Little DC, Shah SR, St Peter SD, et al. Esophageal foreign bodies in the pediatric population: 
our first 500 cases. Journal of Pediatric Surgery. 41(5):914-8, 2006 May.J Pediatr Surg. 
41(5):914-8, 2006 May.

6. Laya BF, Restrepo R, Lee EY. Practical Imaging Evaluation of Foreign Bodies in Children: An 
Update. [Review]. Radiologic Clinics of North America. 55(4):845-867, 2017 Jul.Radiol Clin 
North Am. 55(4):845-867, 2017 Jul.

7. Grey NEO, Malone LJ, Miller AL, et al. Magnetic resonance imaging findings following 
button battery ingestion. Pediatric Radiology. 51(10):1856-1866, 2021 Sep.Pediatr Radiol. 
51(10):1856-1866, 2021 Sep.

8. Litovitz T, Whitaker N, Clark L, White NC, Marsolek M. Emerging battery-ingestion hazard: 
clinical implications. Pediatrics 2010;125:1168-77.

9. Orsagh-Yentis D, McAdams RJ, Roberts KJ, McKenzie LB. Foreign-Body Ingestions of Young 
Children Treated in US Emergency Departments: 1995-2015. Pediatrics 2019;143.

Quitadamo P, Pascarella A, Gragnaniello P, et al. Esophageal food bolus impaction in 10.

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


pediatric age. Journal of Pediatric Gastroenterology & Nutrition. 78(6):1398-1402, 2024 Jun.J 
Pediatr Gastroenterol Nutr. 78(6):1398-1402, 2024 Jun.

11. Diniz LO, Towbin AJ. Causes of esophageal food bolus impaction in the pediatric 
population. Digestive Diseases & Sciences. 57(3):690-3, 2012 Mar.Dig Dis Sci. 57(3):690-3, 
2012 Mar.

12. Kramer RE, Lerner DG, Lin T, et al. Management of ingested foreign bodies in children: a 
clinical report of the NASPGHAN Endoscopy Committee. J Pediatr Gastroenterol Nutr 
60:562-74, 2015 Apr.

13. Lao J, Bostwick HE, Berezin S, Halata MS, Newman LJ, Medow MS. Esophageal food 
impaction in children. Pediatr Emerg Care 2003;19:402-7.

14. Straumann A, Bussmann C, Zuber M, Vannini S, Simon HU, Schoepfer A. Eosinophilic 
esophagitis: analysis of food impaction and perforation in 251 adolescent and adult 
patients. Clin Gastroenterol Hepatol 2008;6:598-600.

15. Taskinlar H, Bahadir GB, Erdogan C, Yigit D, Avlan D, Nayci A. A Diagnostic Dilemma for the 
Pediatrician: Radiolucent Tracheobronchial Foreign Body. Pediatrics & Neonatology. 
58(3):264-269, 2017 06.Pediatr neonatol. 58(3):264-269, 2017 06.

16. Yang C, Hua R, Xu K, et al. The role of 3D computed tomography (CT) imaging in the 
diagnosis of foreign body aspiration in children. European Review for Medical & 
Pharmacological Sciences. 19(2):265-73, 2015.Eur Rev Med Pharmacol Sci. 19(2):265-73, 
2015.

17. Darras KE, Roston AT, Yewchuk LK. Imaging Acute Airway Obstruction in Infants and 
Children. [Review]. Radiographics. 35(7):2064-79, 2015 Nov-Dec.Radiographics. 35(7):2064-
79, 2015 Nov-Dec.

18. Pitiot V, Grall M, Ploin D, Truy E, Ayari Khalfallah S. The use of CT-scan in foreign body 
aspiration in children: A 6 years' experience. International Journal of Pediatric 
Otorhinolaryngology. 102:169-173, 2017 Nov.Int J Pediatr Otorhinolaryngol. 102:169-173, 
2017 Nov.

19. Ahmed OG, Guillerman RP, Giannoni CM. Protocol incorporating airway CT decreases 
negative bronchoscopy rates for suspected foreign bodies in pediatric patients. 
International Journal of Pediatric Otorhinolaryngology. 109:133-137, 2018 Jun.Int J Pediatr 
Otorhinolaryngol. 109:133-137, 2018 Jun.

20. Gibbons AT, Casar Berazaluce AM, Hanke RE, et al. Avoiding unnecessary bronchoscopy in 
children with suspected foreign body aspiration using computed tomography. [Review]. 
Journal of Pediatric Surgery. 55(1):176-181, 2020 Jan.J Pediatr Surg. 55(1):176-181, 2020 Jan.

21. Sammer MBK, Kan JH, Somcio R, et al. Chest CT for the Diagnosis of Pediatric Esophageal 
Foreign Bodies. Current Problems in Diagnostic Radiology. 50(5):566-570, 2021 Sep-
Oct.Curr Probl Diagn Radiol. 50(5):566-570, 2021 Sep-Oct.

22. American College of Radiology. ACR-ASER-SABI-SPR Practice Parameter for the 
Performance of Pediatric Computed Tomography (CT). Available at 
https://gravitas.acr.org/PPTS/GetDocumentView?docId=77+&releaseId=2

Azzi JL, Seo C, McInnis G, et al. A systematic review and meta-analysis of computed 
tomography in the diagnosis of pediatric foreign body aspiration. International Journal of 

23.



Pediatric Otorhinolaryngology. 165:111429, 2023 Feb.Int J Pediatr Otorhinolaryngol. 
165:111429, 2023 Feb.

24. Gordon L, Nowik P, Mobini Kesheh S, Lidegran M, Diaz S. Diagnosis of foreign body 
aspiration with ultralow-dose CT using a tin filter: a comparison study. Emergency 
Radiology. 27(4):399-404, 2020 Aug.EMERG. RADIOL.. 27(4):399-404, 2020 Aug.

25. Park S, Choi DS, Shin HS, et al. Fish bone foreign bodies in the pharynx and upper 
esophagus: evaluation with 64-slice MDCT. Acta Radiologica. 55(1):8-13, 2014 Feb.Acta 
Radiol. 55(1):8-13, 2014 Feb.

26. Giannoni CM, Guillerman RP. Computed Tomography for the Evaluation of Suspected 
Airway Foreign Bodies. Clinical Pediatric Emergency Medicine 2015;16:230-34.

27. Adaletli I, Kurugoglu S, Ulus S, et al. Utilization of low-dose multidetector CT and virtual 
bronchoscopy in children with suspected foreign body aspiration. Pediatric Radiology. 
37(1):33-40, 2007 Jan.Pediatr Radiol. 37(1):33-40, 2007 Jan.

28. Bai W, Zhou X, Gao X, Shao C, Califano JA, Ha PK. Value of chest CT in the diagnosis and 
management of tracheobronchial foreign bodies. Pediatrics International. 53(4):515-8, 2011 
Aug.Pediatr Int. 53(4):515-8, 2011 Aug.

29. El Khoury P, Makhoul M, El Hadi C, Haber C, Rassi S. CT Scan in Children Suspected of 
Foreign Body Aspiration: A Systematic Review and Meta-analysis. [Review]. Otolaryngology 
- Head & Neck Surgery. 170(1):1-12, 2024 Jan.Otolaryngol Head Neck Surg. 170(1):1-12, 
2024 Jan.

30. Haliloglu M, Ciftci AO, Oto A, et al. CT virtual bronchoscopy in the evaluation of children 
with suspected foreign body aspiration. European Journal of Radiology. 48(2):188-92, 2003 
Nov.Eur J Radiol. 48(2):188-92, 2003 Nov.

31. Jung SY, Pae SY, Chung SM, Kim HS. Three-dimensional CT with virtual bronchoscopy: a 
useful modality for bronchial foreign bodies in pediatric patients. European Archives of Oto-
Rhino-Laryngology. 269(1):223-8, 2012 Jan.Eur Arch Otorhinolaryngol. 269(1):223-8, 2012 
Jan.

32. Young CA, Menias CO, Bhalla S, Prasad SR. CT features of esophageal emergencies. [Review] 
[22 refs]. Radiographics. 28(6):1541-53, 2008 Oct.Radiographics. 28(6):1541-53, 2008 Oct.

33. Luk WH, Fan WC, Chan RY, Chan SW, Tse KH, Chan JC. Foreign body ingestion: comparison 
of diagnostic accuracy of computed tomography versus endoscopy. Journal of Laryngology 
& Otology. 123(5):535-40, 2009 May.J Laryngol Otol. 123(5):535-40, 2009 May.

34. Zhu Z, Li W, Zhang L, Hu J, Wang W, Ma Z. The predictive role of dual source CT for 
esophageal foreign bodies. American Journal of Otolaryngology. 35(2):215-8, 2014 Mar-
Apr.Am J Otolaryngol. 35(2):215-8, 2014 Mar-Apr.

35. Liu YC, Zhou SH, Ling L. Value of helical computed tomography in the early diagnosis of 
esophageal foreign bodies in adults. Am J Emerg Med 31:1328-32, 2013 Sep.

36. Wei CJ, Levenson RB, Lee KS. Diagnostic Utility of CT and Fluoroscopic Esophagography for 
Suspected Esophageal Perforation in the Emergency Department. AJR. American Journal of 
Roentgenology. 215(3):631-638, 2020 09.AJR Am J Roentgenol. 215(3):631-638, 2020 09.

Rybojad B, Niedzielska G, Niedzielski A, Rudnicka-Drozak E, Rybojad P. Esophageal foreign 
bodies in pediatric patients: a thirteen-year retrospective study. Thescientificworldjournal. 

37.



2012:102642, 2012.ScientificWorldJournal. 2012:102642, 2012.

38. Sink JR, Kitsko DJ, Mehta DK, Georg MW, Simons JP. Diagnosis of Pediatric Foreign Body 
Ingestion: Clinical Presentation, Physical Examination, and Radiologic Findings. Ann Otol 
Rhinol Laryngol 2016;125:342-50.

39. Fuentes Santos C, Steen B. Aspiration of barium contrast. Case Rep Pulmonol 
2014;2014:215832.

40. Fadoo F, Ruiz DE, Dawn SK, Webb WR, Gotway MB. Helical CT esophagography for the 
evaluation of suspected esophageal perforation or rupture. AJR Am J Roentgenol 
2004;182:1177-9.

41. Guelfguat M, Kaplinskiy V, Reddy SH, DiPoce J. Clinical guidelines for imaging and reporting 
ingested foreign bodies. AJR Am J Roentgenol 2014;203:37-53.

42. McCrory D, Smith C, Hampton S. Foiling the barium swallow!. BMJ Case Rep. 2019 Jan 
14;12(1):bcr-2018-228083.

43. Cheng W, Tam PK. Foreign-body ingestion in children: experience with 1,265 cases. J Pediatr 
Surg 1999;34:1472-6.

44. Meyer TJ, Grunz JP, Taeger J, et al. Systematic analysis of button batteries', euro coins', and 
disk magnets' radiographic characteristics and the implications for the differential diagnosis 
of round radiopaque foreign bodies in the esophagus. International Journal of Pediatric 
Otorhinolaryngology. 132:109917, 2020 May.Int J Pediatr Otorhinolaryngol. 132:109917, 
2020 May.

45. Bolton SM, Saker M, Bass LM. Button battery and magnet ingestions in the pediatric patient. 
[Review]. Current Opinion in Pediatrics. 30(5):653-659, 2018 10.Curr Opin Pediatr. 30(5):653-
659, 2018 10.

46. Dedhia K, Chang YF, Leonardis R, Chi DH. Is There a Need for Repeat Radiologic 
Examination of Children with Esophageal Coin Foreign Body?. Otolaryngology - Head & 
Neck Surgery. 156(1):173-179, 2017 01.Otolaryngol Head Neck Surg. 156(1):173-179, 2017 
01.

47. Torrecillas V, Meier JD. History and radiographic findings as predictors for esophageal coins 
versus button batteries. International Journal of Pediatric Otorhinolaryngology. 137:110208, 
2020 Oct.Int J Pediatr Otorhinolaryngol. 137:110208, 2020 Oct.

48. Brown JC, Chapman T, Klein EJ, et al. The utility of adding expiratory or decubitus chest 
radiographs to the radiographic evaluation of suspected pediatric airway foreign bodies. 
Annals of Emergency Medicine. 61(1):19-26, 2013 Jan.Ann Emerg Med. 61(1):19-26, 2013 
Jan.

49. Haegen TW, Wojtczak HA, Tomita SS. Chronic inspiratory stridor secondary to a retained 
penetrating radiolucent esophageal foreign body. J Pediatr Surg 2003;38:e6.

50. Kim N, Atkinson N, Manicone P. Esophageal foreign body: a case of a neonate with stridor. 
Pediatr Emerg Care 2008;24:849-51.

51. Valdez AL, Casavant MJ, Spiller HA, Chounthirath T, Xiang H, Smith GA. Pediatric exposure 
to laundry detergent pods. Pediatrics 2014;134:1127-35.

Stromberg PE, Burt MH, Rose SR, Cumpston KL, Emswiler MP, Wills BK. Airway compromise 
in children exposed to single-use laundry detergent pods: a poison center observational 

52.



case series. Am J Emerg Med 33:349-51, 2015 Mar.

53. Truong B, Luu K. Diagnostic clues for the identification of pediatric foreign body aspirations 
and consideration of novel imaging techniques. American Journal of Otolaryngology. 
44(4):103919, 2023 Jul-Aug.Am J Otolaryngol. 44(4):103919, 2023 Jul-Aug.

54. Mortellaro VE, Iqbal C, Fu R, Curtis H, Fike FB, St Peter SD. Predictors of radiolucent foreign 
body aspiration. Journal of Pediatric Surgery. 48(9):1867-70, 2013 Sep.J Pediatr Surg. 
48(9):1867-70, 2013 Sep.

55. Assefa D, Amin N, Stringel G, Dozor AJ. Use of decubitus radiographs in the diagnosis of 
foreign body aspiration in young children. Pediatric Emergency Care. 23(3):154-7, 2007 
Mar.Pediatr Emerg Care. 23(3):154-7, 2007 Mar.

56. Black RE, Johnson DG, Matlak ME. Bronchoscopic removal of aspirated foreign bodies in 
children. Journal of Pediatric Surgery. 29(5):682-4, 1994 May.J Pediatr Surg. 29(5):682-4, 
1994 May.

57. Burton EM, Brick WG, Hall JD, Riggs W Jr, Houston CS. Tracheobronchial foreign body 
aspiration in children. Southern Medical Journal. 89(2):195-8, 1996 Feb.South Med J. 
89(2):195-8, 1996 Feb.

58. Eren S, Balci AE, Dikici B, Doblan M, Eren MN. Foreign body aspiration in children: 
experience of 1160 cases. Annals of Tropical Paediatrics. 23(1):31-7, 2003 Mar.Ann Trop 
Paediatr. 23(1):31-7, 2003 Mar.

59. Xin Y, Jia LQ, Dong YW, Wang Y, Hu YX, Wang XM. Application of high-frequency 
ultrasound in the diagnosis of gastrointestinal magnet ingestion in children. Front Pediatr 
2022;10:988596.

60. Buonsenso D, Chiaretti A, Curatola A, Morello R, Giacalone M, Parri N. Pediatrician 
performed point-of-care ultrasound for the detection of ingested foreign bodies: case series 
and review of the literature. Journal of Ultrasound. 24(1):107-114, 2021 Mar.J. ultrasound. 
24(1):107-114, 2021 Mar.

61. Cairns R, Brown JA, Buckley NA. Dangerous toys: the expanding problem of water-
absorbing beads. Med J Aust 2016;205:528.

62. Zamora IJ, Vu LT, Larimer EL, Olutoye OO. Water-absorbing balls: a "growing" problem. 
Pediatrics 130:e1011-4, 2012 Oct.

63. Kim HB, Kim YB, Ko Y, Choi YJ, Lee J, Kim JH. A case of ingested water beads diagnosed with 
point-of-care ultrasound. Clin Exp Emerg Med 7:330-333, 2020 Dec.

64. Awolaran O, Brennan K, Yardley I, Thakkar H. Water beads ingestion presenting with 
repeated bowel obstruction in an infant. BMJ Case Rep 2024;17.

65. National Academies of Sciences, Engineering, and Medicine; Division of Behavioral and 
Social Sciences and Education; Committee on National Statistics; Committee on Measuring 
Sex, Gender Identity, and Sexual Orientation. Measuring Sex, Gender Identity, and Sexual 
Orientation. In: Becker T, Chin M, Bates N, eds. Measuring Sex, Gender Identity, and Sexual 
Orientation. Washington (DC): National Academies Press (US) Copyright 2022 by the 
National Academy of Sciences. All rights reserved.; 2022.

American College of Radiology. ACR Appropriateness Criteria® Radiation Dose Assessment 
Introduction. Available at: https://edge.sitecorecloud.io/americancoldf5f-acrorgf92a-

66.



productioncb02-3650/media/ACR/Files/Clinical/Appropriateness-Criteria/ACR-
Appropriateness-Criteria-Radiation-Dose-Assessment-Introduction.pdf.

 
Disclaimer
The ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for 
determining appropriate imaging examinations for diagnosis and treatment of specified medical 
condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring 
physicians in making decisions regarding radiologic imaging and treatment. Generally, the complexity and 
severity of a patient’s clinical condition should dictate the selection of appropriate imaging procedures or 
treatments. Only those examinations generally used for evaluation of the patient’s condition are ranked. 
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of 
this condition are not considered in this document. The availability of equipment or personnel may 
influence the selection of appropriate imaging procedures or treatments. Imaging techniques classified as 
investigational by the FDA have not been considered in developing these criteria; however, study of new 
equipment and applications should be encouraged. The ultimate decision regarding the appropriateness of 
any specific radiologic examination or treatment must be made by the referring physician and radiologist in 
light of all the circumstances presented in an individual examination.
 
aChildren's Hospital Colorado, University of Colorado School of Medicine, Aurora, Colorado. 
bPanel Chair, Nemours Children's Health, Wilmington, Delaware. cNorthwestern University and 
Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, Illinois. dSan Antonio Military 
Medical Center, San Antonio, Texas; Commission on Nuclear Medicine and Molecular Imaging. eRiley 
Hospital for Children, Indianapolis, Indiana. fUT Southwestern Medical Center, Dallas, Texas. 
gUTHealth Houston, Houston, Texas; Committee on Emergency Radiology-GSER. hPenn State 
Children’s Hospital, Hershey, Pennsylvania; American Pediatric Surgical Association. iBoston Children's 
Hospital and Harvard Medical School, Boston, Massachusetts; American College of Emergency 
Physicians. jUniversity of California San Diego, San Diego, California; American Academy of Pediatrics. 
kAnn & Robert H. Lurie Children's Hospital of Chicago, Northwestern University Feinberg School of 
Medicine, Chicago, Illinois. lTexas Children's Hospital, Houston, Texas. mCincinnati Children’s 
Hospital Medical Center, Cincinnati, Ohio. nChildren's Hospital Los Angeles, Los Angeles, California. 
oThe Hospital for Sick Children, Toronto, Ontario, Canada; North American Society for Pediatric 
Gastroenterology, Hepatology & Nutrition. pSpecialty Chair, Seattle Children’s Hospital, Seattle, 
Washington.


