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ABSTRACT  

The presence of the hyperclarity pattern in chest radiography studies (chest X-RAY), like 
other radiological patterns, guides us to reduce our differential diagnoses, this coupled 
with the clinical picture, age of the patient and suspicion of delivery. Demonstrating that 
in certain pathologies, the simple radiographic study continues to be of great help, corre-
lating with tomographic studies when necessary.
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RESUMEN

La presencia del patrón de hiperclaridad en los estudios de radiografía de tórax (rayos X 
de tórax), asi como otros patrones radiológicos, nos ayuda a reducir los diagnósticos 
diferenciales, esto aunado al cuadro clínico, la edad del paciente y la sospecha diagnos-
tica. Demostrando que en ciertas patologías, el estudio radiográfico simple de torax sigue 
siendo de gran ayuda, correlacionando con estudios tomográficos en algunas ocasiones 
cuando es necesario.
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INTRODUCTION

There are different radiological patterns that 
can be identified by chest radiography, which 
help us reduce our differential diagnoses 
when we know how to identify them proper-
ly, in the same way when they are applied to 
the clinical context of each patient.

The pattern of pulmonary hyperclarity in 
thorax radiography is an example of which, 
with an adequate interpretation of this find-
ing, plus some other associates, makes us sus-
pect in pathology oriented pulmonary 
destruction as the first option.

EMPHYSEMA

The term emphysema is coined with the ab-
normal enlargement of the air spaces distal to 
the terminal bronchiole coupled with the de-
struction of the walls of these airspaces1. In 
imaging studies, for example chest radiogra-
phy, there are some findings that can make us 
infer this pathology, since the diagnosis is not 
made directly by this imaging technique2.

Through tomography, it is divided as follows, 
according to its findings (Fig. 1).

CENTRILOBULAR EMPHYSEMA

Centrilobular emphysema is characterized by 
areas of low attenuation observed by a high 
resolution tomography study, which lack a vis-
ible wall, with a greater predominance towards 
the upper lobes, in radiographic study one can 
suspect the finding of areas of increased radio-
lucence. This type of emphysema is associated 

in a greater percentage to patients with a his-
tory of smoking3 (Fig. 2).

PANLOBULAR EMPHYSEMA

This term is mainly used for tomography 
findings in patients with alpha -1 antitrypsin 
deficiency, since it is rare to find it in those 
who consumed cigarettes4. There are other 
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Figure 1. Types of emphysema.

Figure 2. A: chest x-ray of the anterior posterorax and chest 
tomography in the lung window in a 55-year-old male patient 
with a history of smoking, where a pattern of hyperclarity toward 
the upper lobes of both lungs predominates, corroborated by 
tomography. B: where centrilobular emphysema is observed.
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associated pathologies such as Swyer-James 
Syndrome and the use of Ritaling, however it 
can be observed in other processes that in-
volve permanent destruction of the acini dis-
tal to the respiratory bronchiole.

By radiography, some of the suggestive find-
ings are pulmonary hyperclarity, increased 
anterior antero diameter, retro sternal and 
caudal skull of the thorax, as well as flatten-
ing of the diaphragm, increased intercostal 
space. In the tomography study which is 
where suspicion is verified, low attenuation 
areas are displayed homogeneously towards 
the lower lobes (Fig. 3).

PARASEPTAL EMPHYSEMA

Like centrilobular emphysema, paraseptal 
emphysema, is associated with the history of 
cigarette consumption, this due to the in-
crease in pulmonary macrophages and neu-
trophils, producing destruction with the 
formation of enlarged airspaces, both patterns 
may coexist along with other alterations5.

In a study of simple thoracic radiology, as in the 
other types of emphysema, they are inferred by 
areas of hyper clarity without visible walls, 
however in paraseptal emphysema, these are 
adjacent to the pleura. In the tomographic study, 
the suspicion is corroborated by areas of low 
attenuation adjacent to the pleura of up to 10 
mm. On some occasions it must be differentiat-
ed with the Honey comb pattern (Fig. 4).

PNEUMOTHORAX

The term pneumothorax is used to define the 
existence of air or gas between the visceral 
and parietal pleura, which can enter through 
the chest wall or through the pulmonary pa-
renchyma6. This can be sub-divided accord-
ing to its cause into (Fig. 5).

In turn, spontaneous pneumothorax is subdi-
vided into primary (without lung disease) 
and secondary (lung disease present).

On the chest X-ray, pneumothorax is suspect-
ed in the presence of greater hyper clarity or 

Figure 3. A: anterior posteroral chest radiograph and axial 
window pulmonary tomography of a 15-year-old male patient 
with a diagnosis of congenital emphysema. B: in which the 
asymmetry is shown by a larger area of left pulmonary 
hyperclarity associated with the increase in intercostal spaces 
that correlates in the tomography by areas of low density with 
partially visible wall.
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Figure 4. A: chest radiograph and tomography with window for 
lung of a 52-year-old male patient, with a history of cigarette 
consumption, in which some areas of hyperclarity or hyper 
lucenic are identified at the level of upper lobes without visible 
wall. B: which in tomography are correlate with low density 
areas of anterior paraseptal predominance.
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hyper lucidity towards the periphery, com-
pared to the lung against the lateral, as well 
as the identification of the visceral pleural 
border. On some occasions, the support of a 
lateral projection and maximum expiration is 
necessary.

As for the tomography study, it can be re-
quested when it comes to progression of a 
primary disease in a secondary spontaneous 
pneumothorax, as well as when there is doubt 
in simple radiography studies7, in which we 
can find free air in the Pleural cavity and the 
extent of it can be delimited more accurately, 
with this plus the clinical context, define 
treatment (Fig. 6).

ASTHMA

It is considered a chronic disease that affects 
the respiratory tract, causing inflammation 
and changes in their normal structure. The 
diagnosis is clinical and through bronchodi-
lator spirometry8.

The symptoms (cough, wheezing and dys-
pnea) can develop from childhood before 
5  years in 80%9, however the diagnosis is 
made at later ages.

Chest x-ray, there are no characteristic signs 
and may even become normal, or enter areas 

of hyperlucides and increased intercostal 
space.

The tomographic study is useful to rule 
out some complications that may be asso-
ciated with asthma, not for a direct diag-
nosis. Among the findings, we can find 
(Fig. 7):
–	 Air trapping in expiratory phase.
–	 Reduction of attenuation in inspiratory 

phase.
–	 Thickening of the bronchial wall.
–	 Centrolobular opacities.

BULLA

It is defined as an air space> 1cm with a thin 
wall < 1 mm10 (Fig. 8).

There are different pathologies that can be 
associated with this finding, the most com-
mon is chronic obstructive pulmonary dis-
ease, however it can be found in the normal 
lung in 20% and 80% of the emphysematous 
lung parenchyma11 (Fig. 9)

Figure 5. Types of pneumothorax according to the cause.

Spontaneous Traumatic Iatrogenic

Figure 6. A: a 67-year-old male with a diagnosis of diffuse 
interstitial disease, in which a chest x-ray with pulmonary 
asymmetry is observed at the expense of hyper clarity of the left 
hemi thorax towards the middle and lower lobe due to pleural 
displacement, same as tomography. B: atelectasis is identified 
by compression secondary to spontaneous pneumothorax.
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CAVITATION

Of the causes associated with cavitations, the 
most frequent is related to infectious process-
es, specifically post-primary tuberculosis, 
with a typical presentation of involvement in 
the upper lobes up to 85%12 (Fig. 10).

Cavitation can be identified by imaging stud-
ies such as chest radiography, as well as 

tomography, which helps us assess the extent 
of the disease (Fig. 11).

SWYER - JAMES SYNDROME

This syndrome is considered the most com-
mon cause of unilateral pulmonary hyper lu-
cidity, as a result of post infectious bronchiolitis 
obliterans13.

Through imaging studies, 1 or more affected 
lung lobes and even both lungs can be ob-
served. In the radiographic study, pulmonary 
asymmetry is suspected due to hyper clarity 

Figure 8. Bulla, definition and cause.
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Figure 10. Cavitation, etiology and definition.

Figure 7. A: a 23-year-old female patient with a diagnosis of 
asthma, in which a chest x-ray with areas of hi perclarity is 
observed at the level of the upper lobes of both lungs, this 
comparatively with the lower and middle lobes. B: which in 
tomography study are visualizes attenuation decrease in 
inspiratory phase.

BA

Figure 9. A: a 63-year-old male patient with a diagnosis of 
emphysema and a history of smoking, with a chest x-ray and 
tomography, in which there is a hyper-clear area at the level of 
the upper and middle lobes of the right lung. B: with a thin wall 
by tomography.

BA



83

K.E. Abundiz-Bibiano, et al.: Pulmonary hyperclarity pattern in torax

of some of the lungs in a comparative way, 
the definitive diagnosis is made by clinical 
correlation and with tomographic study the 
extent of the disease (Fig. 12).

There are different differential diagnoses, 
such as foreign body aspiration and congen-
ital lobar emphysema, which can be ruled 
out by means of targeted tomography 
techniques14.

COMBINED SÍNDROME

The so-called combined syndrome is charac-
terized by the presence of emphysema asso-
ciated with pulmonary fibrosis, the latter is 
known as a specific form of fibrosing intersti-
tial pneumonia with chronic and progressive 
behavior15.

This combination is associated with a 
smoking rate of more than 30 packages per 
year16. Among the imaging studies, high 
resolution tomography plays an important 
role since it shows the involvement of the 

lung parenchyma, in the simple radio-
graphic study you can visualize areas of 
greater hyper lucidity by areas of emphy-
sema, considering the suspicion of this syn-
drome when interstitial disease pattern is 
added (Fig. 13).

Figure 11. A: a 38-year-old female with a diagnosis of 
pulmonary tuberculosis, in which we observed a radiograph of 
the anterior posteroral thorax, with a hyperclarity image, which 
shows a thick comparison located in the upper lobe of the right 
lung. B: one that corroborates by tomography.
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Figure 12. A: chest radiography and thoracic tomography in a 
16-year-old female patient, where we observed thoracic 
asymmetry due to greater hyper clarity of the left lung that 
corresponds to areas of hypo-attenuation by tomography. 
B: characteristic of Swyer-James syndrome. 
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Figure 13. A: a 69-year-old male patient with a diagnosis of 
pulmonary fibrosis and a chest x-ray of the anteropositor, which 
shows an increase in the hyper clarity of predominance towards 
the upper lobes, associated with diffuse reticular pattern. 
B-C: which in a tomography study correspond to paraseptal 
emphysema and honey comb.
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CONCLUSION

–	 The diagnoses associated with the hyper-
clarity or hyper lucidity pattern are exten-
sive, however we must take into account 
the patient’s clinical context, as well as the 
type of population or background to re-
duce our diagnostic suspicion.

–	 The hyperclarity pattern can affect a lung 
lobe or both lungs, with this we can redu-
ce our suspicion, it can also be shown as 
cyst, cavitation or bull.

–	 In the context of unilateral involvement, 
we must keep in mind the pneumothorax, 
Swyer james syndrome, congenital lobar 
emphysema and bronchial aspiration, in 
bilateral involvement the emphysema as-
sociated with smoking is one of the first 
options.

–	 It should be mentioned that the simple ra-
diographic study may be limited by its two-
dimensional acquisition, the tomographic 
study being helpful to assess the extent of 
some pathologies and characterization of 
doubtful lesions by radiography.
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