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Introduction

The last ten years have seen a change in the way
pulmonary abnormalities are approached. Newer
modalities such as US, CT and MR have revolution-
ized the way we deal with lung abnormalities.

I will deal with a few selected topics and then cover
the the indications for the use of US, CT and MR in
current practice in our part of the world

Topics:

1. Interstitial lung diseases

2. Emphysema

3. Solitary pulmonary nodule

4. Tuberculosis

5. Staging of bronchogenic carcinoma

6. Evaluation of complex shadows on the chest
radiograph

Modalities:

1. US

2. CT

3. MR

1. Interstitial lung diseases

High resolution CT (HRCT) has completely changed
the way we look at interstitial lung diseases. HRCT
now allows us to look at the lung parenchyma with a
resolution equivalent to that on gross sectioning of
the lung. The secondary pulmonary lobule is the
smallest segment of the lung which can be seen on
HRCT.

Indications:
1. Evaluation of suspected interstitial lung disease
2. Characterization of interstitial lung diseases
3. Follow-up of ILDs
4. To guide biopsies in ILDs

Various patterns of abnormalities are seen

1. Septal thickening
2. Nodules
3. Ground-glass attenuation
4. Cysts

A combination of these patterns and the distribution
usually gives us a clue as to the diagnosis and
prognosis.

In India, specifically it has affected our thinking
regarding sarcoidosis. It was traditionally believed
that sarcoidosis was uncommon in India. With the
advent of HRCT and its ability to provide etiologic
diagnoses, the number of cases of sarcoidosis
diagnosed has gone up. Keeping in mind the traditional
mind-set against the use of open lung biopsies in these
patients, a combination of HRCT and trans-bronchial
biopsies has helped in making us aware of the incidence
of this disease.

2. Emphysema

Emphysema is defined as permanent, abnormal
enlargement of the air-spaces distal to the terminal
bronchiole, accompanied by destruction of their
walls. It is classified into the following types:

a) centrilobular
b) panlobular
c) distal acinar
d) paracicatricial

HRCT is able to accurately diagnose the presence of
emphysema and to characterize the type of
emphysema.

Research being done on this subject has shown that
HRCT may be more sensitive than pulmonary func-
tion tests in the diagnosis of emphysema in some
patients. It is still not sure however, what the useful-
ness of this modality wilt be in clinical practice with
respect to the diagnosis of emphysema.

Clinically, CT is mainly useful in

a) the pre-operative evaluation of bullae

b) patients with dyspnea and decreased carbon
monoxide diffusing capacity, without evidence
of airflow obstnuction
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3. Solitary pulmonary nodule

Numerous changes have occured in the way we
approach an SPN now.

The algorithmic approach used now is based on
history and plain radiographic findings. If the SPN is
indeterminate on plain radiographs, a CT is peformed.
The density values can be checked against a phantom
or subjectively. Enhancement helps in determining
the aggressive potential of the lesion CT also helps
guid ebiopsy. MR has not been found particularly
useful as yet.

4. Tuberculosis

HRCT helps in evaluating patients with tuberculosis.
A perennial problem is to identify reactivation of
tuberculosis in a patient with evidence of previous
infection. Research done in India and in Korea has
identified signs which may help in the diagnosis of
reactivation. Centrilobular and acinar nodules along
with the tree-in-bud appearance are seen in 9-100%
of patients with active tuberculosis. Prospective studies
are underway to determine whether this sign can
reliably separate patients of reactivation from old
tuberculosis.

5. Staging of bronchogenic carcinoma

CT has been the mainstay of this in the past decade.
It has been used to determine the extent of
Iymphadenopathy, mediastinal and pleural invasion,
pulmonary artery involvement and chest wall
involvement. It is however not very good for
mediastinal and chest wall invasion and hence MR,
US, and other modifications have been proposed.

MR is very useful for Pancoast tumors and media-
stinal and chest wall invasion. It's usefulness in
evaluating Iymphadenopathy is equivalent to that of
CT.

The use of US has been proposed for the evaluation of
chest wall invasion.

Pneumothorax-CT has also been advocated for the
evaluation of chest wall invasion.

6. Unexplained shadows on the chest radiograph

Often it is difficult to determine the location and
nature of opacities seen on the chest radiograph. US
and CT help in this regard.

US - for peripheral opacities - pleural was parenchy-
mal

CT - for the location of opacities and their nature, eg
pleural vs parenchymal, calcification, etc.

To summarize the indications for the newer
modalities:

US

1. Differentiating peripheral opacities
2. Suprasternal ultrasound
3. Mediastinal invasion

CT- HRCT

1. Interstitial lung disease

2. Emphysema
3. Solitary pulmonary nodule
4. Staging of malignancy
5. Unexplained opacities
6. All other diffuse lung abnormalites

MR

1. Staging of malignancy
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