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Unit 1
Methods of Investigation
and Interpretation of the Chest Radiograph
(Part 1)

METHODS OF INVESTIGATION

PLAIN FILMS

Standard Views

Posteroanterior View. The patient is positioned erect with his anterior chest wall against the film
and scapulae rotated forwards so that they are clear of the lungs'. A short exposure time minimizes blur
caused by cardiac pulsation. A voltage of about 70 kVp produces good bone detail and demonstrates ab-
normal calcification. Mediastinal detail and the lung posterior to the heart, however, are not well demon-
strated. On films taken at higher voltage (120 - 150 kVp), the bones and abnormal calcification are
poorly demonstrated, but the pulmonary and mediastinal detail is improved. Although the chest film is a
fundamental investigation in suspected pulmonary or mediastinal disease, it is important to remember that
a normal chest radiograph does not exclude significant disease. For example, most patients with chronic
bronchitis have a normal chest radiograph; small pleural effusions may not be visible on the standard
film. Computed tomography (CT) often shows small pulmonary nodules or evidence of pulmonary fibrosis
not apparent on the chest film. Patients with severe bronchiectasis, significant chronic obstructive airways
disease, or pulmonary emboli may also have a normal chest radiograph.

lateral view. The lateral view may provide further information on the location, size, and morpholo-
gy of abnormalities seen on the posteroanterior (PA) view. Occasionally the lateral film will reveal an ab-
normality not visible on the other view, especially in the retrosternal and retrocardiac areas.

Many manufactures of x — ray equipment are currently developing digital chest radiography units.
These units will not only provide easier storage, retrieval, and transmission of images but also improve
image quality. Theoretically, all images will be of good technical quality, and the observer will be able to
manipulate the data to produce the sort of image that is required.

In recent years there has been increasingly widespread use of AMBER technology ( Automatic Multi-
ple Beam Equalization Radiography) . This technique utilizes a slit — collimated x ~ ray beam that scans
the chest from base to apex, with the image recorded on a standard film screen combination. During the
period of exposure, which is less than one second, the amount of irradiation penetrating each part of the
chest is measured by an array of detectors situated between the patient and the film cassette. This infor-
mation is fed back to the x — ray tube, and so output is continually modified to provide optimum expo-
sure. The result is a radiograph that provides excellent detail of mediastinal and lung pathology on a sin-
gle film, something that has always been difficult to achieve with conventional techniques’.

Phosphor plate technology records the image on a cassette containing a phosphor plate, which is then
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electronically read and processed as digital information. This information can then be manipulated in a
variety of ways to provide an optimal image which is recorded by a laser imager onto x — ray film®. Since
the latitude of the system is so wide there is very little need for repeat radiographs as a result of inade-
quate exposure factors, a feature® that makes this technology particularly suitable for adult and pediatric
intensive care units.

Other Views

Anteroposterior View. Most chest films taken with mobile equipment are anteroposterior ( AP)
views; compared with the PA view the heart is magnified. On occasion, a PA film shows a nodule that is
completely overlaid by a rib. In these instances an AP film, by altering the projection of lungs and ribs,
will determine if the nodule is within rib or lung.

Supine Film. In patients not fit enough for an erect film, a supine film may be taken. In this posi-
tion, compared with an erect film, the upper zone vessels appear enlarged and may mimic pulmonary ve-
nous hypertension. Free pleural fluid, if present, may settle posteriorly and cause extensive opacifica-
tion.

Expiratory Film. A standard PA film should be taken at end - inspiration. However, a PA film at
end — expiration may be useful to demonstrate air trapping or a small pneumothorax.

Apical and Lordotic Views. These views may demonstrate the lung apices more clearly than the
standard PA view by projecting the clavicles above the lung.

Decubitus Views. Lateral decubitus films may be used to demonstrate small pleural effusions; to
differentiate between elevation of the diaphragm and subpulmenic pleural effusion; and to differentiate be-
tween free fluid and other pleural shadowing’ .

Oblique Views. Oblique films are useful to demonstrate or confirm the presence of pleural plaques.
They are best produced with fluoroscopy so that the optimum degree of obliquity may be selected.

Common Phrases for the Techniques of imaging chest

Plain Films

Standard views
PA
lateral

Other views
AP
supine
expiratory
apical
lordotic
decubitus
oblique

Linear Tomography

Fluoroscopy

Barium Studies

Bronchography
. 4 .



Angiography
Pulmonary arteriography
Aortography
Bronchial arteriography
Venography
Lymphangiography
Computed Tomography
Radionuclide Imaging
Ultrasound
Magnetic Resonance Imaging( MRI)
Percutaneous Biopsy
Nonimaging techniques for investigating the chest
Respiratory Function Tests
Sputum Examination for Organisms and Abnormal Cells
Skin Tests and Serology
Branchoscopy
Transbronchial biopsy
Bronchoalveolar lavage
Thoracoscopy
Mediastinoscopy and Mediastinotomy

Thoracotomy and Open Lung Biopsy

Unit 1
Glossary

1. plain film / plein film / F 5
2. posteroanterior / postorouzen'tioris / a. Ja RI{LAY
3. view / vju: / n. W, 4
4. scapulae / ‘skepjuli: / n. (p)BIR(E)
5.lung / lan/ n. Jifi
6. exposure / ikspouze / n. HBYE
7. cardiac / 'kadiek / a. AR
8. pulsation / palseifon / n. 3l
9. voltage / 'voultids / n. HLJE

—_
e

. calcification / keelsifikeifon / n. %544
. mediastinal / midiestainl / a. ZAFRHY
. pulmonary / ‘palmenari / a. i

. radiograph / ‘reidiougraf / n. X ZRH

. bronchitis / brogkaitis / a. TREHR
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
. venous / 'vinas / a. FRIKHY
41.
42.
43.
. inspiration / inspareifon / n. MRE
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

pleural / 'pluoral / a. HIEEH

effusion / ifjuzon / n. K

computed tomography / kem'pjuitid tsmogrofi /  THEALKIE
fibrosis / faibreusis / n. #F4E1L
bronchiectasis / bropkiektasis / n. XREVP 5K
emboli / ‘embolai / n. (p)#&F
morphology / moifoledzi / n. JERZE
abnormality / ebno'meliti / n. FH
retrosternal / retrou'stomol / . B EH
retrocardiac / retroukadisek / a. LJEH)
digital / 'didzital / a. BFH

retrieval / ritrivol / n. K&, KE
manipulate / monipjuleit / v. i, #I
slit / slit / n. PR, Pebk

collimated / 'kolimeitid / a. HEHM
screen / skrin / n. B (HE)

detector / di'tekto/ n. IRMZF

cassette / kaiset / n. WHE

feedback / 'fidbzk / v. I

pathology / paoledzi / n. JHIEZ
phosphor / ‘fosfo/ n.  HI6HE

latitude / letitjud / n. FTEAREF

nodule / 'nodjull / n. £577

b/ b/ n. BIE

supine / sju'pain / a. fPEMY

hypertension / haipa(:)'tenfon / n. HILE, Kk HIdH
opacification / aupasifikeifon / n. VEih{l
expiratory / ikspaieroteri / a. FFEW

trapping / ‘treepi) / n. I, iFEH
pneumothorax / njumouGorzks / n. S
lordotic / loldotik / a. BT ALRY, BHRTRHN
clavicle / klavikl / n. 818

decubitus / dikjwbites / n. EMi

diaphragm / 'daiofrem / n. &

oblique / 3blik / n. M

fluoroscopy / flusmskopi / n. FEL

linear tomography / 'linie tomogrofi / 481 WT 2
barium study / 'beariom 'stadi / B HE2EE



55.
56.
57.
58.
59.
59.
. lymphangiography / limfeendziogrofi / n. WEEEX
61.
62.
63.
. percutaneous / pakju(:)'teinjos / a. ZFZHI
65.
66.
67.
68.
69.
70.
1.
72.
73.

bronchography / brogkografi / n. XHEE®

angiography / eendziogrofi / n. MEEF

pulmonary arteriography / ‘palmeneri ateriogrefi #  flishki&
aortography / eioitogrofi / n. LBIKERE

bronchial arteriography / ‘bropkiol aiteriogrofi / XS EhIKERE
venography / vilnogrofi / n. FRkER

radionuclide / reidiounjuklaid / n. FEEER RS
ultrasound / ‘Altrosaund / n. A

Magnetic Resonance Imaging (MRI) / magnetik 'rezonons 'imidzin /  REILIRBLA

biopsy / baiopsi / n. KX

serology / siorladzi / n. IM¥EF

bronchoscopy / brogkoskepi / n. XREHKE

transbronchial / trenzbrogkisl / a. AXSEEN

bronchoalveolar lavage / brogkoualviolo levaids / XA E i ER
mediastinoscopy / midigestinoskapi / n. ZAFREE

mediastinotomy / midigstinotomi / n. NFEVIFF

thoracotomy / Gorokotomi / n. MERYIFFAR

open lung biopsy / ‘aupon 1ap) 'baiopsi / B BHER1E K

Notes

. *++s0 that they are clear of the lungs.#] " they ¥§ scapulae, B} —f{J& I & , are clear of B K

BT

. The result is **- with conventional technique./] 3 something A& & E{LiAl, 8 radiograph,

FER BRI IR

. This information can then be **-onto x — ray film. A" in a variety of = N “FpH#h” , which 5| %

— PRI 2 1B ], onto x — ray film Ry EiEFNEIE

. +++a feature that makes this'-.A] P a feature N ELIE, 8 HATRIE AR F,
. Lateral decubitus films--- other pleural shadowing. A] % to demonstrate**; to differentiate"- ;

and to differentiate between::- =3R4 15, 1E Lateral decubitus films ) £ iE %
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Unit 2
Methods of Investigation
and Interpretation of the Chest Radiograph
(Part 2)

INTERPRETATION OF THE CHEST RADIOGRAPH

Correct analysis of the chest radiograph requires an orderly approach to the film and a knowledge of
normal criteria.
Clinical Data
It is essential to check the film for the name of the patient and the date of the examination. It is also

important to know the age and sex of the patient and other clinical data that will make various diagnoses
more or less likely.

Technical Data
1.1Look for the right or left marker. Abnormal situs is of greater importance in congenital heart dis-

ease than in pulmonary disease, but there is an association between bronchiectasis and situs inversus.

2. Is the film properly centered? The medial ends of the clavicles should be equidistant from the
midline. Rotation of the patient may distort the mediastinum, and the side to which the patient is rotated
may appear hypertransradiant.

3. Is the film properly exposed? An overexposed film may need examination with a bright light to re-
veal low — density shadows, while an underexposed film may conceal overlapping structures.

4. Has the patient taken a full inspiration? The midpoint of the right herhidiaphragm should lie be-
tween the anterior ends of the 5th and 7th ribs. An expiratory film may give a false impression of car-
diomegaly and abnormal hasal pulmonary shadowing.

Bones and Soft Tissues

The bones and soft tissues should be carefully examined for abnormalities. Normal features that may
mimic pulmonary disease are nipple shadows, companion shadows related to the ribs and clavicles, clav-
icular rhomboid fossae, and costal cartilage calcification.

Diaphragm

The right hemidiaphragm is usually 1 ~2 cm higher than the left, but a large amount of air in the
stomach or splenic flexure may alter this relationship. The curve of the diaphragm may be assessed by
measuring the distance between the highest point of the diaphragm and a line joining the costophrenic and
cardiophrenic angles. This should normally be at least 1.5 cm.

Upper Abdomen

Look below the diaphragm for any abnormal gas shadows. An occasional normal variant is interposi-
tion of bowel hetween the liver and diaphragm—Chilaiditi” s syndrome. The position of the stomach, liv-
er, and spleen should be checked if abnormal situs is suspected. Calcified hepatic and splenic granulo-

mas and gallstones are occasionally visible on the chest radiograph.

+ 8 -



Lungs

The lungs should be equally transradiant. Pulmonary vessels and interlobar fissures are responsible
for the normal lung markings' . All other opacities overlying the lungs require explanation, and these
should be regarded as pathological until proved otherwise. Overlying soft tissues and skeletal opacities,
combination shadows and artifacts are a frequent explanation. The costophrenic angles should be clearly
defined . There are certain areas where abnormalities are easily overlooked, and they require careful scruti-
ny. These are the apices, the retrosternal space, the retrocardiac area, the perihilar regions, and the
posterior costophrenic recesses. The lateral film is often helpful in assessing these areas.

Pulmonary Vessels. On an erect film the lower zone vessels are larger than the upper zone vessels.
Comparison of the lower, mid, and upper zones on either side should show symmetry in both size and
number of vessels in each lung. The diameter of the normal right basal artery is 16 mm. Disturbance of
the pulmonary vascular pattern may be due to pulmonary or cardiovascular disease.

Hila. On the chest radiograph the normal hilar shadows are formed by the pulmonary arteries and
upper lobe veins. Normal lymph nodes are not visible. The left hilum is 0.5 ~ 1.5 cm higher than the
right. They should be of similar radiodensity. Hilar enlargement may be due to enlargement of the hilar
vessels or lymph nodes, or to a mass?. Vascular enlargement tends to produce a smooth convex outline,
but masses and lymphadenopathy often appear lobulated.

Interlobar Fissures. The horizontal fissure separates the right upper and right middle lobes. It is
visible on approximately 50% of chest radiographs. The oblique fissure separates the lower lobe from the
rest of the lung and is often visible on the lateral film. An azygos fissure is present in approximately 1%
of the population. It encloses the azygos vein and separates an azygos lobe from the rest of the right upper
lobe®. A superior accessory fissure is rarely seen. It separates the apical segment of the lower lobe from
the basal segments.

Mediastinum

Trachea and Main Bronchi. The trachea lies in the midline proximally, but distally it may be de-
viated to the right by the aortic arch. The lumen appears as a translucent band of uniform width. In
adults it is normally 1.5 — 2 em wide. The right paratracheal stripe is a band of tissue outlined by air in
the tracheal lumen and right lung; it is normally less than 5 mm wide. The subcarinal angle, subtended
by the main bronchi, is normally 60° — 70°. This angle may be increased by left atrial enlargement and
subcarinal lymphadenopathy .

Azygos Vein. The termination of the azygos vein may be seen as it arches anteriorly in the angle be-
tween the trachea and right main bronchus. It is nomally less than 7 mm in diameter on an erect film and
increases in size in congestive cardiac failure and in the supine position.

Aorta. The aortic arch is usually left ~ sided (i.e., it arches over the left main bronchus). It produces
an indentation in the left side of the trachea. A right aortic arch may simulate a right paratracheal mass.

Heart. The cardiovascular silhouette overlies the midline, usually about two thirds being to the left
and one third to the right*. The left and right borders should be sharply defined. From above down, the
right border comprises superior vena cava, right atrium and, sometimes, a short segment of jnferior vena
cava. In older patients ascending aorta may form part of the upper right cardiovascular sithouette. The left
border comprises, from above down, aortic knuckle, pulmonary trunk, left atrial appendage, and left
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