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ROENTGENOGRAPHIC FINDINGS IN BRONCHIOLITIS

FERIT ZALAVANI1, RAIDA PETRELA2, SASHENKA DEGA1, ROBERT LLUKA1, ERMIRA KOLA1,
ILIRIANA BAKALLI1, ALBERT KOJA1, KRENAR PREZA3

Background. Acute bronchiolitis is a very frequent respiratory infection in infancy characterized by obstructive respiratory 
distress with crepitations and wheezing. The diagnosis of bronchiolitis is complex because characteristic radiological patterns are 
combined with each other. The aim of this study is to reveal radiologic changes in patients with acute bronchiolitis.

Methods. One hundred and seventy-five children with bronchiolitis in their first wheezing episode were included in this study, 
who were admitted to the pediatric intensive care unit between 2000 and 2008. All patients underwent X-rays of the lungs in addition 
to other clinical and laboratory examinations.

Results. Our results show that radiological changes were present in all cases: hyperinflation of the lungs in 175 children 
(100%), perihilar linear density and peribronchal thickening in 121 children (69.14%), bilateral bronchopneumonia in 44 children 
(25.14%), lobar pneumonia in 26 children (14.85%) and atelectasis in 28 children (16%). Usually radiological changes appear in 
combined forms: pulmonary hyperinflation and pulmonary trauma signs in 121 children (69.14%), pulmonary hyperinflation with 
bronchopneumonia and atelectasis in 31 children (17.71%), pulmonary hyperinflation with lobar pneumonia and atelectasis in 23 
children (13.14%).

Conclusions. We conclude that pulmonary hyperinflation and perihilar linear density are more evident when the auscultatory 
findings are poor. This fact has a practical value and is the main cause for the disappearance of alveolar consolidation. The differ-
entiation between viral and bacterial bronchopneumonia as well as pneumonia and atelectasis is specially important. The radio-
logical aspect gives us guidance for therapeutic follow up and treatment.
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Acute bronchiolitis is a very frequent 
respiratory infection in infancy, and is 
characterized by obstructive respiratory 
distress with crepitations/rales and wheez-
ing (1, 3, 9).

Bronchiolitis is caused by a respiratory 
syntitial virus (RSV) in 50-80% of pa-
tients, parainflueza virus type 1,2,3 (1, 2, 
3, 4, 9, 12), human metapneumovirus 
(hMPV) (14, 15), influenza virus A or B, 
rhinovirus, adenovirus, enterovirus or My-

coplasma pneumoniae (1, 7). The last af-
fects the small caliber bronchi 37-300 µm 
in diameter and cause necrosis of the 
bronchial epithelium followed by infiltra-
tion of the bronchial tree with lymphocytes 
and other cells (1, 2, 3).

Wheezing is the most common symp-
tom of bronchiolitis in children as a con-
sequence of the inflammatory obstruction 
of the small respiratory airways, with a 
higher incidence in the first six months of 
life. The peak incidence is in winter and 
in the beginning of the spring (1, 2, 4, 8, 
12). The disease commences as a mild in-
fection of the upper respiratory airways, 
with nasal secretions and sneezing. After 
1-2 days the children have a teasing 
cough, quarrel, dyspnoea, a temperature 
of 38-39°C, anorexia. In severe forms the 
clinical picture appears within some hours 

with dyspnoea, cyanosis, wheezing, and a 
respiratory rate of 60-80/min (1, 3, 9, 10).

Radiological studies are of great im-
portance in practice because they can help 
in diagnosis of this pathological entity, in 
differential diagnosis with other pulmo-
nary pathologies, and in therapeutic ori-
entation (5, 6). The diagnosis of bronchi-
olitis is complex because the characteris-
tic radiological patterns are combined 
with each other. In literature for didactic 
purposes, radiological patterns are de-
scribed separately but practically they are 
combined with each other, which makes 
correct diagnosis difficult.

In these conditions we undertook this 
study to observe the characteristic radio-
logical alterations/changes in acute bron-
chiolitis in young children and to under-
line their practical importance.
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PATIENTS AND METHODS

In this study we enrolled 175 children, 
hospitalized in the intensive care unit of 
the pneumo-allergology clinic in-patient 
ward of the paediatric department of the 
University Hospital Centre in Tirana be-
tween 2000 and 2008. The age of the chil-
dren varied from 20-days to 24-months. 
The children included in this study had 
typical signs of bronchiolitis: acute infec-
tion of the lower respiratory tract associ-
ated with temperature or rhinitis with 
tachypnea, wheezing and increased respi-
ratory effort. Only children with first epi-
sode of wheezing were included.

In this study were excluded children 
who had used bronchodilators before be-
ing hospitalized and those with chronic 
pulmonary disease, congenital anomalies 
of the heart, cystic fibrosis or bronchopul-
monary dysplasia. Anamnestic data were 
taken from parents. All of the children un-

derwent radiological examination (chest 
X ray) in an antero-posterior position with 
calm aspiration and lateral position. The 
first radiographs were performed on the 
first day of their hospitalization in a stand-
ing position, while control radiographs 
were done after a week. In all cases in this 
study radiological changes were analysed 
as follows:

1. Pulmonary hyperinflation
2. Hilar density and peribronchal thic-

kening
3. Small multiple pulmonary opaci-

ties/consolidations
4. Opacities/consolidations: alveolar, 

segmental, subsegmental and lobar
These changes were compared with 

their age and the severity of clinical signs.

RESULTS

Table 1 shows radiological changes ac-
cording to the age of child. As may be no-

ticed in Table 1, in children younger than 
6-months changes of pulmonary hyperin-
flation and perihilar linear density are 
predominant. In most cases the radiologi-
cal signs were combined: 121 or 69.14% 
of children were found to have pulmonary 
hyperinflation and peribronchal thicken-
ing signs and bronchopneumonia, in 26 or 
14.85% of patients pulmonary hyperinfla-
tion was found with lobar pneumonia and 
atelectasis, in 28 or 16% of patients pul-
monary hyperinflation with bronchopneu-
monia and atelectasis were found. Pulmo-
nary hyperinflation is expressed with an 
increased volume of lungs, augmentation 
of pulmonary radiolucency and widening 
of the intercostal spaces, flattening of the 
diaphragm. The heart takes up a vertical 
position. The peribronchal thickening-
signs seems to be higher in the parahilar 
and infrahilar regions. Small multiple 
opacities are localised in the basal parahi-
lar regions. Alveolar, subsegmental, seg-
mental, and lobar opacities are localised 
more frequently in the upper right lobe.

A comparison of radiographic altera-
tions and respiratory alterations showed 
the following: in all patients with polyp-
nea pulmonary hyperinflation was found 
(when chest X ray was performed at this 
stage) while clinically the auscultatory 
findings were poor, in 83 or 47.42% of 
patients control radiographs that were 
performed at soon afterwards, pulmonary 
hyperinflation was decreased or was con-
cealed, and pulmonary trauma was exag-
gerated with small multiple opacities in 
the parahilar region. In none of the pa-
tients pleural effusion was found.

Figure 1. Pulmonar hyperinflation, perhilar linear density
Slika 1. Plu}na hiperinflacija, perihilarni plu}ni infiltrat i nagla{en
plu}ni crte`

Figure 2. Perhilar linear density, intercostale herniation, left sided pneumonia
Slika 2. Perihilarno linearno poja~an plu}ni crte`, interkostalne hernijacije, lije-
vostrana pneumonija

Table 1. Radiological changes according the age of child
Tablica 1. Radiolo{ke promjene na plu}ima, ovisno o djetetovoj dobi

Patients < 6 months (number)
Bolesnik < 6 mjeseci (broj)

Patients > 6 months (number)
Bolesnik > 6 mjeseci (broj)

Pulmonary hyperinflation /
Plu}na hiperinflacija

117 58

Perihilar linear density and peribron-
chal thickening / Perihilarni plu}ni 
infiltrat i nagla{en plu}ni crte`

62 59

Bronchopneumonia /
Bronhopneumonija

34 10

Lobar pneumonia /
Lobarna pneumonija

17 9

Atelectasis /
Atelektaza

16 12
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DISCUSSION

According to our, dominant and char-
acteristic signs of bronchiolitis are pul-
monary hyperinflation with hilar density 
and exaggeration of pulmonary trauma. In 
literature the presence of normal radio-
graphical findings is found in 10-20% of 
patients, maybe due to the early respira-
tory symptomatology of the disease (5, 
6). The authors do not pinpoint this mo-
ment exactly, so it is to be taken into con-
sideration when chest X rays for bronchi-
olitis are being performed.

In 17 patients hyperinflation of lungs 
was very evident, causing mild prolapse 
of the lungs between the intercostal spac-
es, known as intercostal herniation of the 
lungs. When pulmonary hyperinflation is 
expressed radiographic-auscultatory dis-
cordance is found.

In a child with a poor auscultation pat-
tern, the radiological expression is hyper-
inflation. When after 24-48 hours of treat-
ment the respiratory difficulty improves, 
on auscultation rales are heard, while hy-
perinflation is decreased on the X-ray, but 
there is hilar enlargement/density and ex-
aggerated signs of pulmonary trauma with 
small multiple opacities. This radiograph-
ic aspect is interpreted wrongly as aggra-
vation of the child’s condition, which is 
not practically true. In literature there is 
discussion that the radiographic aspect 
may be valuable for differential diagnosis 
between bronchopneumonia with a differ-
ent aetiology. The appearance of small 
nodular opacities in the periphery of the 
lung is more pathognomonic for bron-

chopneumonia of bacterial aetiology. We 
support this idea because small multiple 
opacities were found in bronchiolitis in 
the para-hilar and para-mediastinal re-
gions in our patients. The manifestation 
of these small multiple peripheric opaci-
ties in bronchiolitis should be considered 
as a sign of bacterial infection (5).

In the case of segmental and lobular 
pneumonia, we cannot exclude the coex-
istence of a superinfection, although lit-
erature data that this can also be manifes-
tation of infection with viruses such as 
RSV, parainfluenza A, adenoviruses, etc. 
According to our data that correspond 
with the literature, these opacities appear 
more frequently in children under 6 
months of age.

The immunological immaturity of in-
fants explains the absence of secretion of 
local IgA. So that in infants, infection in 
the upper respiratory airways can be 
passed on to the lower airways after 1-2 
days (11).

Infants have no possibility to re-venti-
late collaterally through the alveoli as 
long as the bronchioli are obstructed. This 
anatomic specificity explains the frequen-
cy of peripheral atelectasis in acute bron-
chiolitis (2).

Often, the differentiation between atel-
ectasis and pneumonia is difficult when 
they are segmental and subsegmental 
moreover, if are both associated with pul-
monary hyperinflation (5, 13). In these 
cases a rapid change within 1-2 days of 
these opacities indicates atelectasis.

The radiological pattern gave us better 
orientation for treatment. In the cases of 

bronchiolar syndrome, hydration of pa-
tient is performed with 80-100 mL/kg liq-
uids. However, in patients with alveolar 
syndrome, hydration is performed with 
60 mL/kg liquids and in some with addi-
tional diuretic, since in alveolar syndrome 
there is an increase in anti-diuretic hor-
mone levels. According to our view, use 
of corticosteroids is of no value. On the 
basis of our data we are of the opinion that 
manifestation of pleural effusion is a sign 
of bacterial superinfection and rarely a 
cardiac complication.

Based on this study, the above radio-
graphic features are characteristic for 
bronchiolitis. Their combination helps us 
make a quick diagnosis and finally to find 
adequate treatment without other exami-
nations. Also the dynamics of X-rays is 
valuable to predict the severity of the dis-
ease and can serve for treatment. Mani-
festation of alveolar syndrome in the 
course of the disease suggests need for in-
tensive therapy.

As a conclusion we can say that radio-
graphic changes are present in all of pa-
tients with bronchiolitis.

They appear as a pulmonary hyperin-
flation, hilar density/enlargement and ex-
aggeration of pulmonary trauma, small 
multiple opacities that can be alveolar, 
subsegmental, segmental, lobar or atel-
ectasis.

These changes vary according to the 
age and in most cases they are combined 
with each other. Over the age of 6 months 
small multiple pulmonary opacities are 
predominant while under this age pulmo-
nary hyperinflation and alveolar opacities 
prevail.

Figure 4. Pulmonary hyperinflation interstitial and marginal, perhilar linear 
density and intercostal pulmonary herniation
Slika 4. Plu}na hiperinflacija, intersticijska i marginalna, perihilarni linearni 
infiltrati i interkostalna hernijacija dijela plu}a

Figure 3. Hyperinflation interstitial, perhilar linear and bronchiovascular densi-
ty, subsegmental and lobar zones of bronchopneumonia and atelectasia
Slika 3. Intersticijska hiperinflacija, perihilarno linearno poja~an plu}ni crte`, 
bronhovaskularna konsolidacija
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S a ` e t a k

RADIOLO[KI NALAZI U DJECE S BRONHIOLITISOM

F. Zalavani, R. Petrela, S. Dega, R. Lluka, E. Kola, I. Bakalli, A. Koja, K. Preza

Uvod. Akutni bronhiolitis je vrlo ~esta infekcija di{nog sustava u dojenca~ko doba. O~ituje se epizodama opstruktivnog respi-
ratornog distresa pra}enog piskanjem i te{kim disanjem. Dijagnoza bronhiolitisa je kompleksna, jer se karakteristi~ni radiolo{ki 
obrasci mogu preklapati. Cilj ovog rada je otkriti radiolo{ke promjene u bolesnika s akutnim bronhiolitisom.

Metode. U istra`ivanje smo uklju~ili 175-ero djece s bronhiolitisom u prvoj epizodi te{kog disanja, primljeno na lije~enje u 
pedijatrijsku jedinicu intenzivnog lije~enja u razdoblju od 2000. do 2008. godine. U svih je bolesniika, uz ostala klini~ka i laborato-
rijska ispitivanja, u~injen i rengenogram plu}a.

Rezulti. Rezultati pokazuju da su radiolo{ke promjene prisutne u svih bolesnika, i to: hiperinflacija plu}a u 175-ero djece 
(100%), perihilarni linearni infiltrati i nagla{en plu}ni crte` u 121-og djeteta (69,14%), bilateralna bronhopneumonija u 44-ero 
djece (25,14%), lobarna upala plu}a u 26-ero djece (14,85%) i atelektaza u 28-ero djece (16%). ^esto je istovremeno prisutna 
kombinacija vi{e radiolo{kih promjena: plu}na hiperinflacija i nagla{en plu}ni crte` u 121-og djeteta (69,14%), plu}na hiperinfla-
cija s bronhopneumonijom i atelektaza u 31-og djeteta (17,71%), plu}na hiperinflacija s lobarnom pneumonijom i atelektazom u 
23-je djece (13,14%).

Zaklju~ci. Zaklju~ujemo da {to su plu}na hiperinflacija i perihilarni linearni infiltrati vidljiviji, to je auskultatorni nalaz nad 
plu}ima manje jasan. Ova ~injenica ima i prakti~nu vrijednost i glavni je uzrok za nestanak alveolarne konsolidacije. Razlikovanje 
virusne i bakterijske bronhopneumonije uz pomo} rengenskih snimki, kao i pneumonije i atelektaza ima posebno zna~enje. Radiolo{ki 
aspekt daje nam smjernice za pra}enje i lije~enje bolesnika.
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