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This paper was designed as a review of different CXR presentations 
in our asthmatic patients, or children with wheezing caused by other 
pathological conditions. Wheezing and asthma are common in child-
hood. Wheezing is just one of the symptoms of asthma, but also may 
be a sign associated with a number of various and sometimes very seri-
ous diseases. All pediatricians should bear in mind that “not all that 
wheezes is asthma”. It is estimated that approximately 30% of children 
have episodes of wheezing or asthma at some stage. Physicians fre-
quently order chest X-rays (CXR) for suspected asthmatic children or 
severe asthmatic children in acute attacks, in children with wheezing 
who are less than 5 years of age, for those with a temperature greater 
than 38.30C, those with symptoms for longer than few days, or tachy-
pnea and dyspnea. Retrospective reviews of CXR in children with 
asthma and wheezing disorders suggest than in most circumstances 
this investigation does not contribute to diagnosis and management. 
However, CXR may be of use in identifying complications of asth-
ma or recognizing other wheezing disorders. Unrecognized causes of 
wheezing may cause serious complications and even fatal outcome. 
Conclusion – An efficient approach in patients with wheezing would 
be to forego CXR when a clinical diagnosis is certain, and to perform 
them only if a complication is suspected or if the etiology of the respi-
ratory illness is uncertain.
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Introduction

Not all the children who wheeze have asth-
ma. Only 30% of infants who wheeze go on 
to develop asthma (1). Several diseases, both 
common and not so common, can cause 
wheezing. Chest x-rays (CXRs) are frequently 
performed for evaluation of respiratory dis-
tress. Routine radiography does not need to 
be part of the initial routine workup of asth-
ma. An efficient and cost-effective approach 

would be to forego CXR when the clinical 
diagnosis is certain and to perform one only 
if a complication is suspected or if the etiol-
ogy of the respiratory illness is uncertain. 

Although it is ‘’traditional’’ to perform 
CXR in all children during their first episode 
of wheezing, a recent study looking at phy-
sicians’ practices suggests that films are not 
routinely obtained in all cases (2). The major-
ity of patients presenting with wheezing can 
be diagnosed clinically by medical history 
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current wheezing the probability of asthma is 
high, one must remain very careful in order 
not to miss other possible causes. Selected 
cases show different pathological conditions 
in children that are usually associated with 
wheezing, and where, in our opinion, radio-
graphic assessment is justified.

The aim of this paper is to present differ-
ent radiological findings in children (1-18 
years) with persistent or recurrent wheezing, 
to stress the role and significance of CXRs in 
the diagnostic algorithm of wheezing disor-
ders in childhood, and to point out when it is 
reasonable and justifiable to carry out radio-
logical evaluation in wheezing children. 

Case reviews
Chest radiograph in evaluation of asthma 
attacks

Most wheezers will not have positive radio-
graphs, but careful clinical evaluation should 
reveal which patients will have abnormal 
radiographs and will therefore benefit from 
the procedure. Therefore, in those patients, it 
seems reasonable or sensible to obtain CXRs 

and physical examination. A CXR is the most 
commonly used criteria for defining pneu-
monia, but also has a place in the diagnostic 
process of persistent wheezing in childhood 
(3). In children with wheezing disorders, in-
cluding severe asthma attacks, CXR can reveal 
different findings: generalized or unilateral 
hyperinflation, localized disturbance of ven-
tilation, patchy or irregular aeration (alter-
nating areas of atelectasis and air trapping), 
peribronchial thickening and bronchial wall 
thickening. Also, radiographs may provide 
evidence of a foreign body, associated vascular 
anomalies, cardiac enlargement, pulmonary 
hypertension, infiltrates, cysts, or masses. 
Signs and symptoms that are most likely to 
be associated with pathological findings on 
CXR include prolonged fever and localized 
wheezing or riles by auscultation (4).

Many physicians order CXRs for pediat-
ric patients who present with wheezing de-
spite the paucity of research to support this 
testing, which exposes patients to radiation, 
causes delays in therapy and augments the 
costs. On the other hand, although in an in-
fant or a young child with persistent or re-

Fig. 1 Asthma complications (a - Status asthmaticus with atelectasis of the left lower lobe and mediastinal shift 
to the left; b - Status asthmaticus with pneumomediastinum and emphysema subcutaneous).
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only if there is a suspicion of complications 
of asthma, such are pneumothorax, emphy-
sema, concomitant pneumonia, etc. Fig. 1 
shows CXRs of two patients with clear diag-
nosis of allergic asthma, who were hospital-
ized during severe acute asthma attacks. In 
these patients, CXRs were necessary because 
of the severity of the respiratory distress.

The CXR of the first child (Fig. 1a) 
showed atelectasis of the left lower lobe. 
Bronchoscopy was performed, and after re-
moving a mucous plug, the respiratory sta-
tus and radiological findings improved. The 
second patient (Fig. 1b) is adolescent, with a 
history of pure controlled asthma from early 

childhood. He also had a severe asthma at-
tack, complicated by subcutaneous emphy-
sema and mediastinal air leakage (Fig. 1b).

Chest radiograph in evaluation of 
wheezing in patients with suspected 
foreign body aspiration (FB)

Over a 10 year period we had 33 patients with 
unrecognized foreign body aspiration (FBA). 
In these cases, FBA presented with persistent 
wheezing unresponsive to bronchodilatators 
in 54.5% of the patients. Wheezing and pul-
monary infiltrates were present in 12.1% of 
the patients, and other pulmonary complica-

Fig. 2 Foreign body aspirations-different radiological presentations (a - pneumonia lower lobe, right side; b - 
atelectasis of the superior lobe, right side; c – localized disturbances of ventilation on right side (hyperinflation of 
the most part of right lobe with infiltrates and atelectasis of middle lobe); d - segmental atelectasis on the right).
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tions (persistent pulmonary infections, bron-
chiectasiae, etc.) in the remaining patients. 
Delay between FBA and admission to hospi-
tal was between 10 days (48.5% of patients) 
and more than 8 weeks (30.3% of patients). 
All children with unrecognized FBA had 
pathological CXRs, with different presenta-
tions (Fig. 2). However, a normal chest x-ray 

does not rule-out the presence of a foreign 
body.

Chest radiograph in evaluation of 
wheezing in patients with bronchiolitis

Significantly abnormal chest radiographs 
(focal atelectasis, pulmonary infiltrates, air 

Fig. 3 Radiological presentations of bronchiolitis (a - atelectasis right superior lobe and patchy infiltrates on the 
left side; b - atelectasis right superior lobe and segmental atelectasis left and patchy infiltrates of the upper lobe; 
c - respiratory distress and pneumothorax of the left side; d - atelectasis of the right side).
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leakage) were found in patients younger than 
12 months with severe bronchiolitis during 
respiratory sintitial virus (RSV) seasons (Fig. 
3). Patients with pathological CXRs and a se-
vere form of the disease were RSV positive, 
which was proved by the rapid antigen test 
(RAT). There were a few patients with a neg-
ative RAT test, but with severe bronchiolitis, 
probably caused by other viruses. 

Chest radiograph in evaluation of 
wheezing in patients with other 
pulmonary and non-pulmonary diseases

Sometimes diagnosis is unclear and therapy is 
unsuccessful, and a child can be under diag-

nosed even in hospital. Many children with 
wheezing exhibit symptoms of bronchial ob-
struction caused by other, rare pulmonary or 
non-pulmonary diseases (Fig. 4 a, b, c, d).

Fig. 4a shows an CXR of a patient with 
intensive cough and wheezing. CXR revealed 
cystic formation on the right side, and sero-
logical analysis confirmed diagnosis of para-
sitic pulmonary infection caused by echino-
coccus. 

Fig. 4b presents a CXR of an infant who 
was admitted to hospital with a cough, in-
creased respiratory rate, substernal and inter-
costals retractions, wheezing and diminished 
breath sounds over the right hemithorax and 
rhinorrhea. CXR showed a large noncalcified 

Fig. 4 Other pulmonary or non-pulmonary diseases (a – Right sided paravertebral cystic formation with thick-
ened wall - cystic pulmonary formations: echinoccolal cystic formation; b – wide mediastinum - hyperplasia of 
the thymus; c enlarged heart with early signs of pulmonary edema - congestive heart disease (myocardiopathya); 
d – opacification of right thoracic side with enlarged mediastinum - malignant lymphoma).

b

d

a

c C
ol

or
 v

er
sio

n 
av

ai
la

bl
e 

on
lin

e.



197

homogeneous mass in the mediastinum and 
left hemithorax. Additional imaging studies 
(ultrasound and magnetic resonance) proved 
hyperplasia of the thymus. 

Fig. 4c is CXR of an 18 month old female 
with a history of recurrent wheezy episodes 
and with 3 previous hospitalizations in a re-
gional hospital. She was unsuccessfully treated 
with parenteral corticosteroids and broncho-
dilatators. CXRs were not performed during 
those hospital stays. Upon admission to our 
hospital the initial CXR revealed an enlarged 
heart. Further diagnostics confirmed conges-
tive heart disease and the child underwent a 
heart transplantation. 

The patient presented in Fig. 4d was a 
young infant when the first episode of wheez-
ing occurred. In the following 8 months he 
had several episodes of prolonged wheezing, 
without adequate response to therapy. This 
patient had no signs of infection, so radio-
logical investigations were not performed. 
During his last hospital stay CXR revealed 
tracheal dislocation; complete shadowing of 
the right hemithorax with mediastinal and 
heart shift to the left side. Malignant lym-
phoma was diagnosed. 

Discussion

Recurrent or severe wheeze is a common diag-
nostic and therapeutic problem, particularly in 
young children. Diagnostic issues may include 
the search for “mechanical” causes of wheeze, 
such as: structural airway narrowing, tracheo-
bronchomalacia, compression by intrathoracic 
structures such as vessels, the heart, cysts, en-
dobronchial tumors, or obstruction by a for-
eign body. Children with uncontrolled asthma 
or in acute asthma attacks, in some cases also 
need a radiological procedure (5).

Currently, no clinical parameter allows us 
to discern patients early in their disease. It is 
the purpose of this paper to discuss the place 
and utility of CXR in addressing the diagnos-
tic issues outlined above. 

Chest X ray is not required to diagnose 
asthma or to classify the severity of the dis-
ease. Severity assessments are clinical. Also 
CXR contributes little to defining the di-
agnoses of recurrent wheezing in preschool 
children. Children with uncomplicated asth-
ma that respond appropriately to treatment 
do not require CXR (6). CXR is valuable in 
cases where there is a clinical suspicion of an 
alternative diagnosis, based on symptoms and 
signs of failure to respond to treatment. CXR 
can be useful in identifying complications of 
asthma (mucus plugging, atelectasis, air leak-
age) as we have presented in our patients. 

Foreign body aspiration is a common 
cause of mortality and morbidity in child-
hood, especially among the population under 
5 years. Once a diagnosis is suspected, CXR 
is invariably requested. This may provide 
clues to the diagnosis, but a normal CXR 
does not rule out FB aspiration. Plain CXR 
is useful for detection of a foreign body, since 
it may show obstructive emphysema, atelec-
tasis, and pulmonary infiltration, or a radio 
opaque FB. Radiopaque FBs are easily local-
ized, usually within a major airway. 

However, it can be difficult to identify 
a non-radiopaque FB. In children younger 
than 3 years of age, in 80% of cases FBs are 
not visible on CXR (7). Radiological evalu-
ation should start with AP and lateral views 
of the chest and neck. In some cases plain 
films may be interpreted as a normal, differ-
ential inflation of the affected lung, the most 
common abnormality identified, may be 
documented by CXR in the inspirium and 
expirium, CT of the thorax or bronchoscopy 
(8, 9, 10, 11). It has been reported that imag-
ing studies have a sensitivity of 73% and a 
specificity of 45%, however, up to 20% of 
patients will have both negative history and 
radiographic evaluation (12). 

Misdiagnosis of FB aspiration may cause 
numerous and different symptoms. Persis-
tent wheezing is a common symptom, often 

S. Petrović et al. ■ Chest x -rays in children with acute wheezing
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treated, in some cases for weeks or months, 
with bronchodilatators or corticosteroids. 
Sometimes stridor and respiratory distress 
are the main signs of FB aspiration. Cough-
ing, wheezing and/or choking are present 
in 95% of cases (13, 14). Different clinical 
presentations can mimic the clinical picture 
of asthma, without therapeutic response or 
slow resolve pneumonia, bronchiectasis, lung 
abscess, pulmonary tuberculosis, etc. Find-
ings on CXR can reveal secondary changes in 
the associated lung or pulmonary lobe, such 
as obstructive emphysema or overinflation 
of the lung or lobe distal to the airway ob-
struction. Additionally, the FB may shift in 
position. Thus, a previously suspicious radio-
graphic study may be negative if it is repeat-
ed. One cannot assume that such a patient is 
now normal since a more likely explanation 
is that the FB has moved. Although appro-
priate radiological studies may localize the 
site of the foreign body, a significant num-
ber of children with retained airway FB have 
non-diagnostic films. In our series of patients 
with unrecognized, prolonged FB aspiration, 
all radiological findings were pathological, 
mostly with persistent infiltrative shadows or 
atelectatic regions. Obstructive emphysema, 
as an isolated finding, was characteristic in 
those patients where the FB was aspirated in 
a period shorter than 7-10 days.

The diagnosis of bronchiolitis is clinical. 
CXRs should not be used to diagnose bron-
chiolitis but occasionally may be warranted 
in infants and children where the diagnosis 
is uncertain, if respiratory distress or severe 
illness is present (15, 16). Radiology findings 
in individuals with bronchiolitis are variable 
and may include bronchial wall thickening, 
tiny nodules, linear opacities, atelectasis, 
patchy alveolar opacities, lobar consolidation 
and disturbance of ventilation (generalized 
or localized). While many infants or children 
with bronchiolitis have abnormalities on 
CXR, there is conflicting evidence concern-

ing whether this findings correlate well with 
disease severity. Studies suggest that in most 
cases of bronchiolitis, CXR offer no informa-
tion that is likely to improve treatment and it 
may lead to inappropriate use of antibiotics. 
Among 153 children with acute bronchiolitis, 
Dawson et al. found no correlation between 
the degree of change on the chest radiograph 
and a clinical scoring method (17). However, 
in Shaw’s 1991 study (18) of 213 infants with 
bronchiolitis, atelectasis was 2.7 times more 
likely to be found at presentation in the pa-
tients with severe disease than in those with 
mild disease. One survey showed that chest 
radiographs were obtained 83% of the time 
in patients with bronchiolitis, while antibi-
otics were prescribed only 69% of the time. 
Lobar or segmental consolidation is equally 
likely in patients with bronchiolitis with or 
without a bacterial pathogen (19). Current 
evidence does not support routine radiogra-
phy in children with bronchiolitis (20, 21).

Mediastinal masses (i.e., tumors, bron-
chogenic cysts, enlarged lymph nodes, hy-
perplasic thymus, different kinds of dia-
phragmatic hernia) can compress the trachea 
or bronchi, thereby leading to stridor or 
wheezing. The CXR is usually abnormal, and 
patients are generally unresponsive to bron-
chodilators. The thymus is normally situated 
in the anterior mediastinum and involutes 
during the first 3 to 4 years of life. It has been 
reported that the thymus gland increases in 
size as a physiological response to stress, and 
that this is common cause of thymic rebound 
in infants. Appropriate investigation involves 
adequate radiological imaging, where CXR 
has a significant role as an initial diagnostic 
procedure. 

Children with severe heart disease in time 
develop heart failure. Congestive heart failure 
(CHF) means the heart is unable to provide 
an adequate blood supply to the rest of the 
body. When and how it develops depend on 
the type of underlying heart disease. In the 
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early stages of congestive heart failure, a per-
son may have no symptoms. Wheezing may 
be an isolated physical sign for a period of 
a few months or longer, but other diagnoses 
must be suspected in all patients with persis-
tent wheezing, or with prolonged complains. 
Patients have shortness of breath, difficulty 
breathing when laying flat, and swelling in 
the lower extremities. Heart murmurs or car-
diomegaly, as well as cyanosis without respi-
ratory distress, may suggest cardiac disease. 
Chest radiography, echocardiography, angi-
ography or a combination of these diagnostic 
tests may be appropriate. Unlike wheezing 
in asthma patients, CHF patients will often 
have a large heart on chest x-ray (2). Our pa-
tient with CHF had isolated wheezing, with-
out other signs of heart disease, and CXR was 
not performed during the outpatients visits 
or two previous hospital treatments. Most 
children with solitary pulmonary nodules or 
cysts do not experience symptoms. Generally, 
these are detected as an incidental finding.  
A pulmonary nodule must grow to at least 
1 cm in diameter before it can be seen on a 
CXR film. Chest x-ray films can provide in-
formation regarding size, shape, cavitations, 
growth rate, and calcification pattern. All of 
these features can help determine whether 
the lesion is benign or malignant. However, 
none of these features is entirely specific for 
lung malignancy. Pulmonary hydatid disease 
affects the right lung in almost 60% of cases 
(22). Most intact lung cysts are discovered in-
cidentally on the CXR, but occasionally un-
ruptured cyst results in a cough, wheezing, 
haemoptysis and/or chest pain. Symptomatic 
hydatic disease of the lung, however, most 
often follows the rupture of the cyst, which 
can cause the sudden onset of an intensive 
cough, fever and deterioration of the child’s 
condition. In these cases, CXR is necessary. 
One of the patients presented here had a soli-

tary lesion in the right lower lobe; another 
child had two cysts in both sides of the lungs. 
In both cases the health of the children was 
generally good and the CXR result was un-
expected. 

CXRs are frequently obtained in the eval-
uation of wheezing disorders in children. An 
efficient and cost-effective approach would 
be to forego CXRs when a clinical diagno-
sis is certain, and to perform them only if a 
complication is suspected or if the etiology 
of the respiratory illness is uncertain. Despite 
the fact that the place of CXR in the diag-
nostic algorithm in children with asthma and 
bronchiolitis is not so important, there are 
other numerous conditions, with persistent/
recurrent wheezing as a dominant symptom. 
In these cases CXRs findings are valuable 
and can reveal different pathological features 
valuable for proper diagnosis.

The decision to perform a CXR in a child 
with wheezing should be closely planned 
and based on careful clinical evaluation. The 
value of CXRs is in revealing complications 
or alternative causes of wheezing but it is of 
minor importance in evaluation of wheezing 
episodes in patients with asthma. Typically it 
is not recommended to repeat a CXR in a pa-
tient with documented asthma, unless a new 
pathological process is suspected. Although 
the increased risk of cancer is extremely low 
with a single CXR, the risks are cumulative 
and therefore even a CXR should be ordered 
judiciously to minimize any long-term risks. 

Conclusion

In conclusion, an efficient approach in pa-
tients with wheezing would be to forego 
CXR when the clinical diagnosis is certain, 
and to perform them only if a complication is 
suspected or if the etiology of the respiratory 
illness is uncertain.

S. Petrović et al. ■ Chest x -rays in children with acute wheezing
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