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Imaging of the pediatric airway
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Summary
Airway compromise can be fixed, dynamic (with varying degrees of

collapse during the respiratory cycle), or exhibit both components. The

location of the abnormality can be classified as extrinsic (located

outside but exerting mass effect on the airway) or intrinsic (intramural

and ⁄ or intraluminal). The etiologies of airway compromise are

categorized as: congenital, infectious, inflammatory, traumatic, vas-

cular, or neoplastic (1). The role of imaging of the airway is to deter-

mine the presence, nature and anatomic level of airway compromise,

categorize it as intrinsic or extrinsic, provide a differential diagnosis,

and guide further imaging or management (1). The differential

diagnosis of a lesion takes into account the patient’s age and gender,

location of the lesion, clinical presentation, and imaging appearance.
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Imaging methods

A systematic imaging approach to airway lesions

begins with anteroposterior and lateral radiographs

of the neck and ⁄ or chest, with additional imaging, if

necessary, tailored to the clinical scenario and

radiography findings. The pharynx, larynx, trachea,

and central bronchi are seen as air-filled structures

on radiographs. Abnormalities of the upper aerodi-

gestive tract on the lateral neck radiograph may

localize the process to the oral cavity, nasopharynx,

oropharynx, hypopharynx, larynx or cervical tra-

chea. Recognizing normal variations in the appear-

ance of the airway in children is important,

including expiratory buckling (2), deviation of the

trachea away from the side of the aortic arch

(usually to the right), and expiratory widening of

retropharyngeal soft tissues (3) (Figure 1).

The high-kilovoltage, magnified, and filtered beam

technique provides increased contrast resolution and

demonstrates the airways better than conventional

chest radiographs or fluoroscopy but is rarely used

currently due to the easy availability of more detailed

cross-sectional imaging techniques. Airway fluoros-

copy is useful in suspected tracheobronchomalacia

(Figure 2) as well as an endobronchial foreign body.

Inspiratory-expiratory radiographs in a cooperative

child or decubitus chest radiographs are often helpful

when a foreign body is of concern (Figure 3) (4).

An esophagram may be helpful in cases of medias-

tinal lesionsthat impingeontheairwayandesophagus

including vascular rings and slings (Figure 4).

However, this diagnosis can often be suspected from

plain film radiographs and the esophagram does not

provide the specific detailed anatomic delineation that

is required for presurgical planning. Computed

tomographic (CT) and magnetic resonance angio-

graphy (MRA) have largely replaced conventional

angiography in providing this information.

Ultrasound (US) is an excellent imaging method

for evaluating soft tissue abnormalities; it has the

advantage of no radiation exposure and usually can

be performed without sedation. CT of the head,
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neck, and chest is universally useful in providing

global and detailed anatomy and depicting normal

and abnormal soft tissue and bony structures,

airways, vessels, and lung, and for identification of

calcification. Magnetic resonance imaging (MRI) is

useful for differentiation of soft tissues, including

lymph nodes, muscles, vessels, thyroid, mediasti-

num, and chest wall. For the noninvasive assessment

of the cervical and intrathoracic vessels, CT angiog-

raphy (CTA) and MRA can provide exquisitely

detailed images and can be reconstructed into a

large variety of 2D and 3D displays to optimally

assess anatomy and pathology. These include mul-

tiplanar, curved reformats, maximum and minimum

intensity projections, and surface or volume ren-

dered and virtual bronchoscopy reconstructions (1).

The radiation sensitivity of tissues especially

thyroid and breast in infants and children should

be considered in the choice of modality with US and

MR preferred over CT when appropriate. When

radiographs or CT are required the study should be

tailored to minimize radiation to the neck organs

and breast.

In addition to radiation exposure, adverse reactions

to iodinated contrast media are a risk of contrasted CT

studies, although the latter are extremely rare in

children. However, CT has advantages over MR

including much faster image acquisition; conse-

quently sedation is required less often. CT also

provides better spatial resolution and is less compro-

mised in the presence of metallic devices. Lung

parenchyma is much better visualized by CT. MR

has the advantage of lack of ionizing radiation so that

multiphase sequences e.g., angiographic can readily

be obtained. Specific MR sequences provide detailed

tissue specific (e.g., fat, fluid) information, but the

studies are often very long. Contrast use for both CT

Figure 1
Frontal chest radiograph in a 10-month-old infant. Normal
expiratory tracheal buckling to the right (arrow) is demonstrated.
Note the prominent right thymic sail sign, also a normal variant.

(a) (b)

Figure 2

High kilovolt fluoroscopy in a
2.5-year-old child with intermit-
tent noisy breathing demon-
strates diffuse tracheomalacia
with markedly decreased caliber
of the airway in expiration
(a) when compared with
inspiration (b).
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and MR should be carefully considered in patients

with poor renal function with recent concern raised

regarding nephrogenic systemic sclerosis, a debilitat-

ing diffuse skin condition, thought to be related to

gadolinium contrast use, although very few cases

have occurred in children (5).

Dynamic CT and MR imaging techniques are

useful for evaluation of the airway in patients with

suspected tracheobronchomalacia or dynamic air-

way compression. In cooperative children, CT

images can be acquired during breath-holding at

full inspiration and end expiration. In uncoopera-

(a) (b)

Figure 3

Two-year old with acute wheezing after eating peanuts. The inspiratory radiograph (a) demonstrates subtle hyperlucency on the right. The
expiratory radiograph (b) confirms the suspicion of a right mainstem bronchus foreign body by demonstrating persistent expiratory air
trapping and hyperlucency on the right with cardiomediastinal shift to the left. (Need permission to reproduce—Pediatric ER manual,
editor Ewen Wang, Ha BoYoon, Newman B. Imaging of Pediatric Emergencies, Figure 5a and b, in press).

(a) (b)

Figure 4

Lateral (a) and frontal (b) images
from an esophagram in an
18-month-old child with recur-
rent respiratory symptoms show
a large posterior esophageal
indentation (arrow) and both
right (block arrow) and left
(curved arrow) lateral impres-
sions on the esophagus from a
double aortic arch vascular ring.
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tive children, CT images can be acquired at

desired phases of respiration by the controlled-

ventilation technique with sedation or anesthesia

(6–8). Multiplanar and 3D volume-rendered image

reconstructions further elucidate anatomic relation-

ships. Hybrid positron emission tomography-CT

imaging is used for staging, monitoring response

to therapy, restaging, and surveillance of many

head and neck and mediastinal tumors, especially

lymphomas (9).

Extrathoracic (upper) airway lesions

As the differential diagnosis of airway lesions in

neonates and children are somewhat different, they

have been tabulated separately based on their

anatomic location (Tables 1 and 2). Selected

entities that affect the airways of neonates and

children will be discussed and illustrated. Many

lesions that affect the airway in the neonate may

initially be suspected or diagnosed prenatally on

fetal US and further characterized with fetal MRI

to guide perinatal management (Figures 5 and 6)

(14,15).

Congenital nasal airway obstruction occurs at

three sites: piriform sinus aperture, midnose, and

choanal airspace. The most common location for

intrinsic congenital nasal airway obstruction is cho-

anal atresia which may be bilateral or unilateral. The

abnormality may be bony (Figure 7), bony and

membranous, or purely membranous (uncommon)

(16). A variety of space occupying lesions in the

nasal cavity can cause airway obstruction (see

Table 1, Figures 8 and 9) (11,17).

Normal adenoid tissues become visible on lateral

radiographs of the nasopharynx between 3 and

6 months of age and are prominent throughout

childhood (18). Grossly enlarged adenoids and

palatine tonsils can produce narrowing of the naso-

pharyngeal airway (Figure 10) (19).

The most common laryngeal lesions causing

inspiratory stridor in infants and children are laryn-

gomalacia and vocal cord paralysis (20,21). In

practice direct visualization (laryngoscopy) rather

than indirect imaging (fluoroscopy) is utilized when

evaluation other than clinical assessment is needed.

Rare, congenital causes of airway symptoms in

infants are atresias involving the pharynx or larynx

(Figure 11) (22,23).

There are four important infectious causes of

acute upper respiratory obstruction in childhood:

retropharyngeal abscess, acute viral laryngotrache-

obronchitis (croup), acute bacterial tracheitis (mem-

branous croup), and epiglottitis. The diagnosis of

epiglottitis is usually established clinically,

although with the advent of Hemophilus influenza

vaccination, this previously fairly common life

threatening entity is uncommonly seen (24). If

Table 1

Obstructive airway lesions in fetuses, neonates, and young infants

1. Nasal airway lesions
1. Intrinsic lesions

i. Piriform aperture stenosis
ii. Midnose stenosis ⁄ hypoplasia
iii. Choanal atresia

2. Space occupying lesions
i. Nasoencephalocele
ii. Nasal glioma
iii. Dermoid ⁄ epidermoid cyst
iv. Hemangioma ⁄ lymphatic malformation
v. Dacryocystocele and lacrimal duct cyst
vi. Rhabdomyosarcoma

2. Head and neck lesions extrinsic to the airway
1. Tumors: teratoma
2. Malformations: lymphatic malformation, enteric

duplication cyst, lingual-ectopic thyroid, thyroglossal duct cyst
3. Mechanical obstruction of oro- or

hypopharynx: macroglossia, micrognathia
4. Iatrogenic: retropharyngeal perforation
5. Large goiter: secondary to maternal goitrogen or

antithyroid medication ingestion
3. Laryngeal abnormalities

1. Laryngeal atresia
2. Laryngomalacia
3. Vocal cord paralysis
4. Laryngeal cleft
5. Laryngocele ⁄ web

4. Subglottic abnormalities
1. Subglottic stenosis

i. Congenital
ii. Iatrogenic (intubation granulomas or

acquired subglottic cysts)
2. Subglottic hemangioma

5. Tracheal abnormalities
1. Intrinsic lesions

i. Agenesis
ii. Stenosis
iii. Tracheomalacia
iv. Iatrogenic lesions: granulomas and stenosis
v. Foreign body

2. Extrinsic lesions
i. Mediastinal masses
ii. Cystic hygroma
iii. Foregut malformations
iv. Vascular abnormalities including rings and slings

Adapted from references (10) and (11).
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imaging is needed, a lateral radiograph should be

performed in the upright position. Enlargement of

the epiglottis and aryepiglottic folds is diagnostic

(Figure 12a). Other causes of epiglottic enlarge-

ment are occasionally encountered including aller-

gic anaphylaxis and ingestional or inhalational

injury. Radiographic examination is often unnec-

essary in the classic case of viral croup (25), but

may be valuable to exclude other causes of

respiratory distress such as foreign body aspiration

or epiglottitis. Anteroposterior radiographs of the

neck are most suggestive of this diagnosis when

Table 2

Obstructive airway lesions in children

Upper airway mucosal and submucosal abnormalities
1. Oral cavity

1. Encroachment of tongue on airway
i. Macroglossia: Beckwith-Wiedeman, hypothyroidism
ii. Micrognathia: Pierre-Robin syndrome or

cerebrocostomandibular syndrome
iii. Hemangioma or venous ⁄ lymphatic

malformation of tongue
iv. Ectopic-lingual thyroid

2. Other oral mass lesions
i. Thyroglossal duct cyst
ii. Dermoid cyst
iii. Ranula

2. Nasopharynx ⁄ Oropharynx
1. Adenoid ⁄ tonsillar inflammation
2. Supraglotittis
3. Foreign bodies
4. Trauma
5. Neoplasms

3. Retropharyngeal ⁄ parapharyngeal
1. Phlegmon ⁄ abscess
2. Hemorrhage ⁄ edema
3. Lymphatic malformation
4. Neoplasms

laryngeal and cervical tracheal abnormalities
1. Supraglottic abnormalities

a. Laryngomalacia
b. Epiglottitis

2. Glottic abnormalities
a. Vocal cord paralysis
b. Laryngeal cleft
c. Recurrent respiratory papillomatosis

3. Subglottic abnormalities
a. Croup
b. Subglottic stenosis

i. Congenital
ii. Acquired (prolonged or traumatic intubation)

c. Subglottic hemangioma
4. Other causes of airway narrowing

a. Subacute ⁄ chronic esophageal foreign bodies
b. Cervical tracheal foreign bodies
c. Extrinsic compression of cervical trachea

i. Benign: congenital cysts, hemangioma,
lymphatic malformation

ii. Neoplastic: teratoma, neuroblastoma
Central airway abnormalities—trachea and bronchi

1. Congenital anomalies of tracheobronchial tree
a. Branching anomalies

i. Bronchial atresia
ii. Tracheoesophageal fistula
iii. Bronchoesophageal fistula
iv. Bronchobiliary fistula
v. Tracheal bronchus
vi. Bridging bronchus
vii. Others: bilateral eparterial bronchi,

bilateral hyparterial bronchi
b. Congenital tracheal stenosis
c. Abnormalities of dimension

i. Tracheomegaly

Table 2

Continued

ii. Tracheomalacia: primary, secondary
iii. Bronchomalacia

2. Extrinsic compression of the tracheobronchial tree
a. Cardiac

i. Large left atrium
ii. Myocardiopathy
iii. Tetralogy of Fallot ⁄ tetralogy of Fallot with absent

pulmonary valve
iv. Large left-to-right shunt

b. Thoracic aorta
i. Enlarged ascending aorta
ii. Poststenotic aortic dilation
iii. Midline position of descending aorta ⁄ midline descend-

ing aorta-carina compression syndrome
iv. Right arch with left descending aorta
v. Left arch with right descending aorta
vi. Double arch

c. Pulmonary vessels
i. Enlarged pulmonary artery
ii. Severe pulmonary hypertension

d. Mediastinal masses ⁄ mass-like lesions
i. Enteric cyst
ii. Bronchogenic cyst
iii. Infantile hemangioma
iv. Lymphadenopathy
v. Neoplasms: rhabdomyosarcomas, neurogenic tumors,

germ cell tumors, thyroid neoplasms (rare)
vi. Chronic esophageal foreign body

e. Musculoskeletal
i. Abnormal thoracic configuration
ii. Kyphoscoliosis
iii. Bone dysplasias

3. Acquired tracheobronchial abnormalities
a. Postintubation tracheal stenosis
b. Airway foreign bodies

4. Tracheobronchial neoplasms
a. Tracheal neoplasms (rare)
b. Bronchial neoplasms

i. Adenomas: carcinoids, salivary gland tumors
ii. Leiomyomas
iii. Inflammatory pseudotumor

Adapted from references (1), (10), (12), and (13).
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there is symmetric narrowing of the tracheal air

column for ‡5 to 10 mm below the level of the

vocal cords (steeple sign) (Figure 12b). Membra-

nous croup (acute bacterial tracheitis) has similar

radiographic findings, but an inflammatory mem-

brane may produce irregularity of the tracheal wall

below the subglottic area (26–28).

Thickening of the retropharyngeal soft tissues

may be due to inflammation ⁄ infection, abscess,

edema or neoplasm (Figure 13). Retropharyngeal

abscess can occur secondary to perforation of the

hypopharynx (iatrogenic or due to trauma), but is

most commonly due to suppuration of inflamed

enlarged retrpharyngeal lymph nodes. The most

common tumor in the retropharyngeal region is a

lymphatic malformation (Figure 14) (29,30).

The normal subglottic airway in a neonate

measures 5 to 7 mm in length. It is an area that

is extremely vulnerable to trauma (intubation) and

is the site of two specific congenital lesions,

subglottic stenosis and subglottic hemangioma

(Figure 15). The most common acquired subglottic

(a) (b)

Figure 5

Oropharyngeal teratoma with airway obstruction in a fetus. Sagittal ultrasonography (a) and magnetic resonance imaging (b) in a 30-week
fetus demonstrate an oropharyngeal mass (arrow) extruding from the mouth on a stalk (block arrows) and causing oropharyngeal
obstruction. Ex utero intrapartum treatment was performed with resection of the mass in the delivery room at 32 weeks gestational age was
performed due to oropharyngeal obstruction and inability to secure an airway.

(a) (b)

Figure 6

Goiter. Coronal (a) and sagittal
(b) fetal magnetic resonance
imaging (MRI) (T2 weighted)
demonstrate a large goiter (ar-
rows) with patent cervical trachea
(block arrow) in a near term fetus
whose mother was on propyl-
thiouracil for Graves disease.
Goiter was detected on obstetric
ultrasonography and MRI was
performed to evaluate cervical
trachea patency and guide peri-
natal management.
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lesions are intubation granulomas and acquired

subglottic cysts (26).

Intrathoracic airway lesions

Tracheal agenesis (Figure 16) is a rare and usually

lethal disorder, frequently associated with cardio-

pulmonary and other anomalies. Tracheal stenosis

may be congenital or acquired; the latter is most

often related to trauma from intubation. Congenital

tracheal stenosis may be focal, diffuse, or funnel-

shaped with complete cartilaginous rings lacking the

normal posterior membranous portion (Figure 17).

This is frequently associated with other anomalies

including bronchial stenosis, tracheal bronchus,

pulmonary sling, lung hypoplasia ⁄ agenesis, and

tracheoesophageal fistula (31–34).

Tracheomalacia, focal or generalized narrowing of

the airway during expiration due to cartilaginous

collapse, occurs in both neonates and older children

with variable symptomatology (Figure 2). The pri-

mary form is thought to be related to immaturity of

the tracheobronchial cartilage whereas the second-

ary form is ascribed to external compression by a

vascular anomaly or mass lesion (Figure 18). Fluo-

roscopy is the most practical method for dynamic

imaging of the tracheal caliber through the respira-

tory cycle although in practice it is infrequently

used. More often assessment is clinical or endo-

scopic with CT or MR employed when an extrinsic

mass or vascular lesion is suspected (35,36).

Vascular rings may be associated with tracheal

obstruction largely due to extrinsic airway compres-

sion and ⁄ or tracheomalacia but in the case of the

pulmonary sling anomaly there may be associated

long segment tracheal stenosis. The most common

vascular rings are a double aortic arch (Figures 4

and 19) and a right aortic arch with an aberrant left

subclavian artery and ligamentum arteriosum com-

pleting the ring. Plain chest radiographic findings

that should raise concern for a vascular ring include

leftward tracheal deviation due to a right aortic arch

and anterior tracheal bowing on the lateral view.

CTA or MRA provide complete evaluation of the

vascular abnormalities and location and severity of

(a)
(b)

Figure 8
Nasal glioma. Axial (a) and coro-
nal (b) computerized tomography
images in a 1-day-old male show
an expansile soft tissue mass
(arrows) in the left nasal cavity.

Figure 7

Right bony choanal atresia. Newborn infant with severe respira-
tory distress with feeding. The axial computerized tomography
image demonstrates thickening of the posterior vomer and lateral
nasal wall (arrows) with trapped fluid in the right nasal cavity.
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(c)(b)(a)
Figure 10

Physiologically enlarged palatine
tonsils. Positron emission tomog-
raphy (PET) (a), computerized
tomography (CT) (b) and fused
PET ⁄ CT images (c) in a 12-year-
old boy with Hodgkin’s lym-
phoma in remission demonstrate
physiologically enlarged and
hypermetabolic palatine tonsils.

(a) (b)
Figure 11
Oropharyngeal atresia. Coronal
(a) and sagittal (b) computerized
tomography images demonstrate
lack of continuity of the pharyn-
geal air column with soft tissue
interposed between the air in the
oropharynx and trachea (arrow)
at the level of the tracheostomy.
The patient had difficulty breath-
ing at birth and a tracheostomy
was performed after unsuccessful
attempts at intubation.

(a) (b)

(d)(c)

Figure 9

Embryonal rhabdomyosarcoma
of the nasopharynx. Sagittal
(a) and axial (b) T1-weighted
magnetic resonance imaging
images in a 5-year-old male with
a heterogeneously enhancing
mass in the nasopharynx extend-
ing into both nasal cavities (right
more than left). Sagittal (c) and
axial (d) F-18 FDG (flurode-
oxyglucose) positron emission
tomography images demonstrate
a mildly hypermetabolic naso-
pharyngeal mass (arrows) with a
standardized uptake value of 3.
Note that the palatine tonsils
(block arrow) demonstrate
physiologic radiotracer uptake
and are relatively more hyper-
metabolic than the neoplasm.
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airway compression. Other vascular anomalies or

enlarged cardiovascular structures may also cause

airway compression (Table 2 and Figure 20) (37–42).

Abnormal airway branching patterns are summa-

rized in Table 2 and may be associated with abnor-

malities of visceral and atrial situs. Patients with

(a) (b)

Figure 12

a) Epiglottitis. Lateral neck X-rays
shows the enlarged thumb-like
appearance of the swollen epi-
glottis (arrow) with thickening of
the subjacent aryepiglottic folds.
b) Croup. Note the steeple sign
(arrow) with symmetric
subglottic narrowing.

(a) (b) (c)

Figure 13

Retropharyngeal abscess. Two-
year old with fever and drooling.
The lateral radiograph of the neck
(a) demonstrates widening and
anterior bulging of the retropha-
ryngeal soft tissues (arrow). On
the contrast in computerized
tomography images (b) a hetero-
geneous soft tissue mass with
areas of low attenuation (fluid) is
seen in the retropharyngeal space
(arrow).

(a) (b) (c)

Figure 14

Retropharyngeal lymphatic malformation. Axial (a) and sagittal, (b) T1-weighted and coronal T2-weighted magnetic resonance images of
the head and neck demonstrated a bright signal multicystic mass extending from the retropharyngeal space into the lateral neck and
superior mediastinum (arrows). There is marked compression of the oropharynx and hypopharynx by the retropharyngeal component of
the mass. The bright T1 and T2 weighted signal of the mass is typical of proteinaceous fluid such as lymph.
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asplenia (right isomerism) and polysplenia (left

isomerism) syndromes have bilateral eparterial

bronchi(short main stem bronchus superior to the

pulmonary artery) and hyparterial bronchi (long

main stem bronchus inferior to the pulmonary

artery) respectively (Figure 21) (43,44).

(a) (b)

Figure 15

Subglottic hemangioma.
One-year-old girl Frontal neck
radiograph (a) demonstrates
asymmetric left greater than right
impingement on the subglottic
airway (arrow). Coronal
T1-weighted postcontrast
magnetic resonance image
demonstrates a discreet densely
enhancing subglottic hemangioma
surrounding the airway (arrow).

(a) (b)

Figure 16

Tracheal agenesis with bilateral esophageal bronchi. Newborn infant presenting with severe respiratory distress and difficulty with
intubation. The computerized tomography (CT) scout (a) demonstrates an endotracheal tube (ETT) with distal tip in the neck. Gaseous
distention of the distal esophagus and stomach, poorly aerated lungs in conjunction with the clinical history suggest this may be an
esophageal intubation. CT coronal minimum intensity projection image confirms an esophageal ETT, tracheal agenesis, and bilateral
esophageal bronchi (arrows). [With kind permission from Springer Science and Business Media (32).]
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Aspiration of a foreign body into the tracheobron-

chial tree is a common cause of respiratory distress

in a child 6 months to 3 years old. In the presence of

an airway foreign body there may be normal lung

aeration, obstructive hyperinflation or obstructive

atelectasis depending on the effect of the foreign

body on the bronchial lumen and on the ingress and

egress of air during inspiration and expiration. The

physiologic negative pressure generated during

inspiration causes the intrathoracic airways to nor-

mally be slightly larger on inspiration than expira-

tion. Therefore when there is partial intrathoracic

airway obstruction, the airway lumen collapses

around the foreign body in expiration producing a

‘ball valve effect’ with obstructive hyperinflation. In

obstructive atelectasis, ingress and egress of air are

both blocked by the completely obstructing foreign

body (45). Most foreign bodies lodge in a main stem

bronchus, most are nonradiopaque and not directly

visible, therefore inspiratory-expiratory films or

lateral decubitus films should be obtained to detect

air trapping in the affected lung. (Figure 3). CT is the

most sensitive diagnostic imaging technique but is

reserved for the diagnosis of elusive cases

(Figure 22) (46–49).

Round foreign bodies such as a coin tend to lodge

in the coronal plane in the esophagus and in the

sagittal plane in the trachea (due to the posterior

membranous tracheal wall) (Figure 23). Subacute or

chronic esophageal foreign bodies may cause extrin-

sic tracheal compression secondary to the inflam-

matory response around the impacted foreign body

(50,51). Mediastinal masses can compress the tra-

cheobronchial tree. In early childhood, the most

common mass adjacent to the airway is a broncho-

genic cyst typically located in the mediastinum close

to the carina (Figure 24) (52,53).

(a) (b)

Figure 17

Severe diffuse tracheal stenosis. Four-day-old male with respiratory distress. Coronal (a) and axial (b) computerized tomography images
demonstrate severe diffuse tracheal stenosis extending from the thoracic inlet to the mainstem bronchi with atelectasis of the right upper
and middle lobes. Note the completely rounded configuration of the stenotic trachea on the axial image is suggestive of complete
cartilaginous rings (arrow).

Figure 18

Tracheomalacia. Sagittal T1-weighted magnetic resonance image
in an 11-month male with noisy breathing demonstrates innom-
inate artery compressing the trachea (arrow) at the thoracic inlet.
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Lymphoma is the most common childhood

neoplasm to cause symptomatic airway compro-

mise by extrinsic mass effect. (Figure 25) (54).

Substantial narrowing of the trachea or major

bronchi can occur without significant compromise

of breathing at rest, and the caliber of the airway

should be determined with radiography to

evaluate the risk of life-threatening airway

obstruction before any procedure requiring general

anesthesia or heavy sedation (55,56). Even CT

imaging must be approached carefully in these

patients.

(a) (b)

Figure 20
Compression of mainstem bronchi by vascular structures. a) T1 oblique axial magnetic resonance image in a 1-month-old infant with
persistent wheezing demonstrates the prespinal location of the descending aorta (arrow) with bowing and narrowing of the adjacent left
mainstem bronchus. [With kind permission from Springer Science and Business Media (57)]. b) Respiratory distress in a newborn infant
with tetralogy of Fallot and absence of the pulmonary valve leaflets, a rare form of this cardiac lesion. A contrasted computerized
tomography image demonstrates the aneurysmal central pulmonary arteries and tiny compressed mainstem bronchi (arrows).

(a) (b)

Figure 21

Asplenia and bilateral eparterial
mainstem bronchi. Coronal mini-
mum intensity projection image
(a) and coronal computerized
tomography slice demonstrate
symmetric right-sided bronchial
branching pattern bilaterally,
midline liver, and absence of
spleen in this newborn female
infant with complex congenital
heart disease.

(a) (b)
Figure 19
Double aortic arch with tracheal
narrowing. Computerized
tomography (CT) angiography
with a volume rendered 3D
image (a) and coronal MPR
(Multi-Planar Reformatted)
image (b) demonstrate a double
aortic arch ring with moderate
narrowing of the distal trachea
(arrow) at the level of the bilateral
arches in a 3-month-old female .
(Images courtesy of Frandics
Chan, MD, Stanford University).
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(a) (b)

Figure 22

Bronchial foreign body. Eighteen-month-old male presenting with cough and shortness of breath for 2 weeks. The chest radiograph
(a) demonstrates left lung atelectasis and ipsilateral cardiomediastinal shift. The minimum intensity projection computerized tomography
image demonstrates focal obstruction of the mid left bronchus (arrow) with collapsed and consolidated left lung. Fragments of peanuts
were removed from the bronchus endoscopically.

(a) (b)

Figure 23
Subacute esophageal foreign body. Frontal (a) and lateral (b) chest X-rays in a 2 year old with a coin (arrows) in the esophagus. The adjacent
narrowing of the airway and thickened tracheoesophageal soft tissues seen on the lateral view suggest this may be subacute in nature. (With
kind permission from Cambridge Press. Imaging of Pediatric Emergencies, in press, Figures 6a and b).

(a) (b)

Figure 24

Bronchogenic cyst in 2 year old with ‘asthma’. The frontal chest radiograph (a) shows marked air trapping in the left lung with contralateral
shift. The axial contrasted computerized tomography image demonstrates the fluid-filled bronchogenic cyst (arrow) compressing the carina
posteriorly and narrowing the left mainstem bronchus. (Need permission to reproduce—Chest imaging, Rudolph’s Textbook of Pediatrics
Newman B, in press, Figure 8a and b).
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The above discussion is not intended to be

exhaustive but rather selective of some of the more

important and ⁄ or common conditions that affect the

airway and how imaging may be used to evaluate

these lesions. We have confined the discussion to the

upper airway and central intrathoracic airways.

Space does not permit inclusion of more peripheral

airway lesions beyond the mainstem bronchi.

Tables 1 and 2 shows in greater detail the causes of

airway obstructive lesions in infants (Table 1) and

children (Table 2).
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