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Preface

This book is intended as a practical guide for doctors and other healthcare professionals who need to interpret a chest X-ray comprehensively and competently as part of their overall assessment of sick patients. The chest radiograph is an immensely valuable tool and proficiency in its interpretation is a fundamental skill for physicians. Despite this, my experience has been that clinical doctors are rarely taught practical radiographic techniques and chest X-ray abnormalities are commonly missed or incorrectly diagnosed as a result.

The book does not provide an exhaustive reference for differential diagnosis based on the chest X-ray – standard radiology texts exist for this purpose – but, rather, is intended to engender an accurate and comprehensive approach to radiographic interpretation by stressing the need for a systematic approach to analysis. Throughout the book, a problem-solving approach to interpretation is emphasized; if an abnormality is seen, a sequence of questions is set in train with an active search for supplementary radiographic signs that might allow a definitive diagnosis – a proactive, systematic approach is far more efficient and less likely to miss diagnostic radiographic clues.

For example, a chest X-ray showing consolidation in the right mid-zone should provoke a sequence of active questioning as follows:

•  How well circumscribed is the shadowing?

•  How dense is it (soft tissue or denser)?

•  Is there an air-bronchogram within it?

•  Is cavitation present?

•  Does significant loss of volume accompany the consolidated lung?

•  Is there associated pleural disease, bone disease or lymphadenopathy?

A successful problem-solving approach relies on knowing which questions to ask and I have tried to address this in the chapters that follow. If, in the example of consolidation quoted above, further analysis should reveal significant loss of volume in the consolidated lobe, with an absent air-bronchogram, concerns about proximal bronchial obstruction and perhaps bronchial carcinoma would be heightened, prompting urgent further investigation. Alternative diagnostic implications would accrue if cavitation were observed in the area of consolidation. Specific infective causes of pneumonia, including Staphylococcus, tuberculosis and Gram-negative organisms then enter the differential diagnosis as well as non-infective pathologies such as vasculitis. In any case, clinical concerns would be heightened, further investigations would be mandatory and management would be facilitated by comprehensive radiographic interpretation.

Another example is illustrated by the X-ray in Fig. 1, showing an alveolar-filling pattern in the mid-zones, which seems to be perihilar in distribution. The differential diagnosis here is wide and includes pulmonary oedema, pulmonary alveolar haemorrhage, adult respiratory distress syndrome and pneumonia – in fact, any pathological process that can result in alveolar filling should be considered. However, further, proactive analysis reveals additional diagnostic clues with a small right pleural effusion, cardiomegaly and septal lines at the bases (illustrated in Fig. 2). With this combination of features, one can be confident of the diagnosis of heart failure and the presence of sternal sutures provides additional evidence of heart disease.
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Figure 1
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Figure 2

The diagnostic usefulness of a chest X-ray is enhanced tremendously when combined with knowledge of the clinical findings and a ‘collaborative’ diagnostic approach is encouraged throughout the book, with a ‘clinical connections’ icon [image: Image] to emphasize the partnership.

Icons are also used to highlight potential hazards [image: Image] interesting facts or ‘pearls of wisdom’ [image: Image] and topics that link the other chapters [image: Image].

Finally, I have chosen illustrations that show more than one abnormality. This is intentional in order to emphasize a fundamental theme of the book, namely the need for obsessional, systematic interpretation of the chest X-ray. A sequence of analysis must be adhered to in order to assimilate all of the information the radiograph has to offer.

Finding an abnormality must not call a halt to analysis. Rather, it should stimulate a systematic search for additional abnormal findings that will assist in narrowing the differential diagnosis – in this way, safe and effective patient management will be optimized.
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CHAPTER 1

The systematic approach

There are two basic elements to the systematic interpretation of a chest radiograph. The first is the structure of the system itself and this chapter describes the sequence of interpretation I have developed over the years. Whether you adopt this system or develop your own, it is essential to be disciplined and not deviate from a structured approach. Train yourself to examine anatomical structures in strict order because deviation will risk missing important information. A classic example is your eye being drawn to an obvious abnormality. You note the abnormality and it is easy to consider ‘job done’ ignoring further critical examination. This happened recently when a radiographic diagnosis was considered complete after multiple rounded shadows were detected in the lung fields. These were well defined, variable in size and clearly represented metastatic malignant disease. Unfortunately, the right mastectomy, readily visible on the radiograph and the likely source of the metastatic deposits, was missed and this was simply because the breast shadows were not examined specifically as part of a systematic approach. I have known osteolytic lesions in ribs (accompanying an obvious lung mass) to be missed for exactly the same reason. So, develop a sequential system of observation and do not deviate from it.

The second element is to ‘problem-solve’ as you follow your systematic interpretation. By this I mean ask specific questions at each stage of the examination. Is an anatomical structure of normal size, is it correctly positioned and are its borders well defined? What are the detailed features of any pulmonary infiltrate – distribution, size and shape of component shadows, presence of calcification and so on? In other words, go in search of information and do not just wait for it to hit you in the eye – this is a basic, generic skill of clinical medicine.

There is a third element that will accrue with experience and this is ‘pattern recognition’ – an ability to recognize heart failure because you have seen the pattern hundreds of times and recognize it. Pattern recognition is another generic skill of the art of clinical medicine and should not be disparaged but use it warily and do not allow yourself to abbreviate the systematic approach – even the most experienced of us has been caught out by ignoring this fundamental maxim.

Here is the system I follow.

BASIC OBSERVATIONS FIRST

•  Note the patient’s name, age and ethnic background. These details may provide clues to the possible diagnosis.

•  What is the date of the radiograph? A stunning radiographic diagnosis is far more relevant to patient care if the X-ray is current rather than 2 years old.

•  Has the radiograph been taken in postero-anterior (PA) or antero-posterior (AP) projection? If the latter, then it is impossible to comment accurately on heart size.

•  How centred is the image? Look at the sterno-clavicular joints when making this assessment. The right and left sterno-clavicular joints are equidistant from the mid-line in the normal chest X-ray shown in Fig. 1.1 (arrowed) and this is a well-centred radiograph. A rotated film will distort the appearance of all anatomical structures, particularly those within the mediastinum, and interpretation may be impossible if the image is significantly skewed.

•  Next, decide on the degree of radiological penetration of the image. Ideal penetration applies when you can see vertebral bodies clearly through the heart shadow. Sometimes a softer film helps in defining pulmonary infiltration and, in these days of digital images, it is possible to manipulate the window level in order to optimize penetration. Figure 1.1 is an example of near-perfect X-ray penetration.

•  Finally, examine the alignment of the ribs. In Fig. 1.2 the ribs are horizontal with the anterior and posterior parts of each rib shadow virtually overlying one another. This is an AP X-ray that has been taken with the patient lying back rather than sitting (lordotic). The mediastinum and the hemidiaphragms are very distorted and interpretation is unreliable, a situation exacerbated by the fact that the film is significantly underpenetrated.

[image: Image]

Figure 1.1 Normal chest X-ray.

[image: Image]

Figure 1.2 An underpenetrated lordotic chest X-ray. The horizontal appearance of the ribs is the clue to imperfect patient positioning.

[image: Image]PEARLS OF WISDOM


Accurate radiographic interpretation is reliant upon the quality of the X-ray. It is vital to assess penetration, centring and position of the patient before drawing conclusions from the radiographic appearances.



Figure 1.3 illustrates the characteristic acute angle between posterior and lateral ribs in a patient with pectus excavatum. Note the ‘fuzziness’ adjacent to the right heart border, which is a normal accompaniment of this anatomical variant. Recognition of pectus excavatum from the shape of the rib cage will remove the concern that there might be right middle lobe consolidation. Figure 1.4 is a lateral chest X-ray of the same patient, clearly showing the chest wall deformity.

[image: Image]

Figure 1.3 The characteristic acute angle between posterior and lateral ribs (highlighted) in a patient with pectus excavatum. Note the shadowing adjacent to the right heart border, which is a normal association of this chest wall shape.

[image: Image]

Figure 1.4 A right lateral chest X-ray of the same patient showing the anterior chest wall depression (arrowed).

You are now ready to examine specific areas. ‘Problem-solve’ as you proceed with critical analysis of areas and anatomical structures in turn, continually asking questions of the appearances you detect.

COMMENCE IN THE NECK

•  Is the trachea deviated or compressed? If so, this is compatible with retrosternal thyroid enlargement (Fig. 1.5).

•  Can you see surgical emphysema in the soft tissues of the neck? Figure 1.6 is an obvious example in a young person with an acute attack of asthma but the appearances are often subtle and will be missed unless you look for them specifically.

Interestingly, one cannot see a pneumomediastinum in Fig. 1.6, although presumably there is one. Figure 1.7, on the other hand, shows obvious air in the mediastinum in association with a right-sided tension pneumothorax. Once again, surgical emphysema is present in the neck. The combination of pneumomediastinum and pneumothorax must raise the possibility of oesophageal rupture although, in this case, air had leaked from a ruptured bulla into both the pleural cavity and the mediastinum as a complication of acute asthma.

[image: Image]

Figure 1.5 Retrosternal thyroid goitre showing indentation and deviation of the trachea (arrowed).
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Figure 1.6 Surgical emphysema in the soft tissues of the neck (arrowed), complicating acute asthma.

[image: Image]

Figure 1.7 Pneumothorax and pneumomediastinum. Note the black line defining the left mediastinal structures, the border of the collapsed right lung and air in the soft tissues of the neck (all arrowed).

[image: Image]HAZARD


It is important to diagnose pneumomediastinum. Asthmatics rarely come to harm from this complication of acute asthma but air in the mediastinum can also result from oesophageal rupture and this condition must not be missed. Spontaneous rupture of the oesophagus does happen. It is usually associated with vomiting but the severity of the vomiting can be surprisingly slight.



[image: Image]CLINICAL CONNECTIONS


The classical physical signs of pneumomediastinum are palpable surgical emphysema in the neck and Hamman’s sound. This is a crunching noise heard over the praecordium throughout the cardiac cycle. It is similar to, though more ‘crackly’ than, a pericardial rub.



•  Is there calcification in the area of the thyroid gland, typical of a thyroid adenoma?

•  Are cervical ribs present (Fig. 1.8)? These can be responsible for neurological symptoms due to nerve entrapment.
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