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Rare findings in high resolution computed tomography (HRCT)
in interstitial lung diseases

High resolution computed tomography (HRCT) is an imaging method, achieving an
optimal resolution of lung interstitium images. HRCT enables more accurate diagnosis of
interstitial lung diseases, in which it is a diagnostic method of choice. A lot of pathological
findings specific only for HRCT were described. Some of them are relatively rare, and therefore
not well known. In some cases good knowledge of them is essential in making the correct
diagnosis based on HRCT results.

The aim of the study was assessment of rare findings on HRCT, their

morphology and diagnostic value in interstitial lung disease.

MATERIAL AND METHODS

The material comprises a group of 44 patients, 27 men and 17 women, aged between 26
and 71 years, in which the HRCT examination was performed because of interstitial lung
diseases. The scanning was performed in prone, supine and lateral positions, from lung apices to
the level of the diaphragm. The collimation of the scans was 2 mm, and the intervals measured |
cm. Scans were performed at full inspiration; in cases of inhomogencous lung densities
additional expiratory sections were obtained.

RESULTS

In 9 patients with bronchiectases, the dilated bronchi parallel to the scan plane form the
characteristic tram tracks sign (Fig. 1). In two of them the dilated bronchi with thickened walls
extended from the hila to the lung periphery, without normal tapering. In all patients with
bronchiectases, dilated bronchi with adjacent pulmonary artery branches form a characteristic
signet-ring sign (Fig. 2). In 8 patients bronchiolitis was found, with the presence of tree-in-bud
sign at the lung periphery (Fig. 3). Among 13 patients with tuberculosis, 5 have active process
with typical tree-in-bud pattern in subpleural lung arcas (Fig. 4). In 5 patients with asbestosis
subpleural lines were visible, about 1 cm from the surface of the pleura (Fig. 5). In one of them
rounded atelectasis was seen. In 4 patients with pulmonary fibrosis the honeycombing pattern
was seen (Fig. 6), indicating irreversibility of changes. In 4 patients the areas of mosaic
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Linear opacity a few millimeters thick, less than 1 cm from the pleural surface and parallel
to it, first described in asbestosis, has been called subpleural line. The presence of this finding is
nonspecific and can be seen in a variety of lung diseases (4.12,16). The subpleural line may be
seen in healthy people as a result of atelectasis in dependant lung areas. Such normal posterior
lines are transient and disappear in prone position of patients (14,16). These findings closely
mimic the appearance of fibrosis and honeycombing. Transient subpleural line with peripheral
lucencies may reflect partial bronchial obturation with atelectasis and air-trapping (1,16).

Small airways dilated and filled with pus, mucus or inflammatory exudation form small,
well defined centrilobular, nodular, linear or branching densities. These findings on HRCT have
been called tree-in-bud. The coexistence of such changes and bronchiectases, history or
pulmonary function tests can help distinguish small bronchiolar abnormalities from other causes
of centrilobular reticulation (2,4,16). Abnormal bronchioles producing tree-in-bud pattern may
be easily distinguished from normal centrilobular vessels because of their more irregular
appearance, a lack of tapering or bulbous appearance at the tips of small branches. This
appearance reflects the presence of bronchial dilatation or peribronchiolar inflammation
(2,4,16). Centrilobular bronchiolar changes characterized by dilatation and tree-in-bud are
visible in Asian panbronchiolitis, endobronchial spread of tuberculosis, cystic fibrosis,
bronchopneumonia, bronchiectases of any cause and other diseases causing mucus or pus
retention within small bronchioles (16).

In HRCT bronchi are invisible in peripheral 2 cm of the lung. In bronchicctases the
thickening of bronchial walls, peribronchial fibrosis and bronchial dilatation make them visible
in the lung periphery. Depending on their orientation relative to the scan planc they may
simulate tram tracks or can show signet-ring sign, in which dilated, thick-walled bronchus and
its accompanying lung artery branch are seen adjacent to each other (4.5,6,16).

The varicose bronchiectases are similar to cylindrical, but their walls are more irregular
and may have nodular appearance. This pattern has been called the string of pearls. The traction
bronchiectases are often varicose (5,16).

The cystic bronchiectases most frequent form the group or cluster of air-filled cysts. When
they are filled with the fluid, they give the appearance of a cluster of grapes. The air-fluid levels
in dependant portions of the cystic dilated bronchi are a very specific sign of the bronchiectases,
cnabling distinguishing from the lung cysts (16).

The density of lung interstitium depends partially on the amount of the blood present in
lung tissue. Local differences in perfusion may result in inhomogeneous lung density. Because
this phenomenon is usually patchy or mosaic in distribution, it has been called mosaic perfusion
(4.16,17). The mosaic perfusion may be seen in patients with diseases that result in local
decrease in perfusion. The differences in density between normal and abnormal lung areas,
visible on HRCT are accented by the compensative increase in perfusion in normal or relatively
normal lung areas (16). The mosaic perfusion is most frequent in disecases of airways that result
in focal air-trapping with poor ventilation. The areas of poorly ventilated lung are poorly
perused because of reflex vasoconstriction or permanent reduction in the capillary bed (3,16).
The mosaic perfusion was described in pulmonary embolism (16).

In areas of decrease lung density the diameter of vessels appcar smaller than in relatively
dense lung areas. That reflects differences in local blood perfusion, and may be helpful in
differentiating with ground glass attenuation, which also may be patchy in distribution. In
ground glass opacities the diameter of vessels appear equal in size throughout the lung (16,17).

The term air-trapping refers to visible on HRCT areas of decrease density of lung
interstitium, showing smaller inspiratory increase in density. They are caused by the retention of
the air in some parts of the lung during expiration, becausc of obturation of airways (3,4,16).
The reasons for air-trapping are diseases of airways, bronchitis obliterans, conncctive tissue
abnormalities, bronchiectases, tuberculosis or cystic fibrosis (7,13). In patients with asthma
areas of air-trapping are often associated with bronchiectases, emphysema, thickening of walls
of airways or arcas of mosaic perfusion (3,10). In many cases the areas of inhomogeneous
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density are very subtle, so in diagnosis of air-trapping the expiratory HRCT is essential, in
which the lung density of normal lung increase, and areas of air-trapping remain hyperlucent
(9,16). In inhomogeneous lung density resulting from the presence of ground glass opacity in
infiltrative lung disease, the proportional increase in density is evident in both arcas of
increased and decreased density (3,9,16).

The rounded atelectasis reflects the focal areas of collapsed lung. In most cases it is visible
in pleural diseases, where the areas of rounded atelectasis contact pleural surface. The rounded
atelectasis is visible in most cases in paravertebral areas of the lung (1,12). The interstitial
densities, parenchymal bands or subpleural plaques may coexist (12,15).

The vessels and bronchi, which curve towards the mass form characteristic cone-shaped
opacity, which has been described as a comet tail (11).

The areas of consolidation associated with the bronchoalveolar carcinoma may reflect
intra-alveolar growth of the tumor and production of fluid and mucus. The air-bronchogram is
often seen. Because fluid and mucus are of low densities, if CT is performed with contrast agent
the angiogram sign may be seen. The contrast enhanced pulmonary vessels appear denser than
surrounding masses of the tumor. This sign is very specific for bronchoalveolar carcinoma
(4,8,16).

CONCLUSIONS

The tram track sign and signet-ring sign visible on HRCT are very specific
findings in bronchiectases. The tree-in-bud pattern is a specific finding for
diseases of small airways, especially involving small bronchioles. The
differences in sizes of vessels in hyper-lucent and hyper-dense lung areas
enable differentiation of mosaic perfusion from other reasons for
inhomogeneous lung density. Rounded atelectasis and comet tail sign are
specific findings for asbestosis. The angiogram sign is a very specific finding
for bronchoalveolar carcinoma.
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