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Preface

There are two parts in this book, namely, the writing of radiodiagnostic reports in Chinese
and English in Part 1, and listening comprehension in radiodiagnostics in Part 2. This textbook is
intended to be an efficient bilingual teaching tool to help learners improve their English in listen-
ing, speaking, reading and writing skills in the field of radiodiagnostics. The contents of this book
have been arranged in Chinese and English, so that professional knowledge and English can be
brought out the best in each other.

Part 1 of this book covers the writing of radiodiagnostic reports in Chinese and English in 12
chapters, including X-ray plain radiography, contrast examination in the gastrointestinal tract,
cardiovascular angiography, interventional radiology, multidetector-row Computed Tomography
(MDCT) and MRI. Based on the radiological teaching radiographs and anatomical atlas in each
system, there is in-depth coverage of general considerations of radiodiagnostic reports, descrip-
tions of basic pathological changes and their corresponding findings on radiographs, as well as ex-
amples of radiodiagnostic reports including 304 line drawings. Our aim is to facilitate and stand-
ardize the writing of radiodiagnostic reports in Chinese and English for learners, and to cultivate
their analytical and incisive minds in reading and interpreting radiographs completely and system-
atically. Similarly, for clinical physicians, it can help them better understand the radiological ex-
aminations and diagnoses as expressed in both Chinese and English.

In Part 2, four chapters are dedicated to listening comprehension. In chapter 13, the brief in-
troduction to the radiological history covers some very important historical events in radiology. In
chapter 14, techniques in radiological examinations, involve radiological examination processes,
cautions in each procedure and the basic structure of radiological equipment. The following chap-
ter, 15, presents 20 practical cases with 40 images (on CD) illustrated with brief interpretations
in the radiological field. Lastly, in chapter 16, seven hundred and fifty words and phrases have
been selected from radiological textbooks and monographs in their common applied forms. Each
word has been attached phonetic symbol, pronunciation, and interpretations in Chinese and Eng-
lish. All the documents were read by an American English teacher, Chris Bechdolt. A corre-
sponding computer-aided instruction (CAI) has also been produced by means of Authorware soft-
ware. After clicking the sound button on each slide, a natural and clear sound will be heard. In
addition, an indicator of progress has been set up on the bottom of each slide from chapter 13 to
chapter 15. Through repeated listening and imitating, the listeners can hopefully improve their
listening comprehension. With an objective to cure the deaf before treating the dumb symptoms in
language learning, we intend to guide students in the proper course step by step and achieve suc-
cess.

To ensure a better accuracy and properness in English, we invited Ms Suzhen Cao, a lecturer
from the Foreign Languages Center of Sun Yat-sen University, Northern Campus (for medical
colleges), and an American English teacher Mr. Ivan R. Harris to act as English revisers, and
Mr. Chris Beckdolt to be an English consultant.

Upon publication of the book, we would like to express our sincere gratitude to Professor Ji

Q1i, the chief commissioner of the Society of Radiology of the Chinese Medical Association,and the
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editor in chief of the Chinese Journal of Radiology, and a well-known radiologist, for writing the
prelude and presenting pertinent suggestions for this book. His kindness will encourage us to go
still further in the bi-lingual medical education.

Our sincere acknowledgments are bestowed on Doctor Yongru Zhou and an artist Li Li for
the line drawings for this book. Also, we will never forget the painstaking work given by an ex-
perimentalist from Guangzhou Medical College, Mingzong Wu who was engaged in the recording
for this book. Meanwhile, we gratefully thank Professor Yuyin Lin from the School of Foreign
Languages, Sun Yat-sen University, who provided enthusiastic instructions for this book. Moreo-
ver, our wholehearted gratitude would go to our colleagues in The Second Affiliated Hospital of
Guangzhou Medical College and The Third Central Hospital of Tianjin for their energetic help,
especially a praiseworthy nurse, Ms Jiao Chen who put in a lot of hard work in sorting out elec-
tronic files in chapter 16, Part 2 of this book.

Indeed, we heartily appreciate the generous support for the publication of this book from Bei-
jing Casstar Engineering Systems. Inc. and Tianjin Anke Sales Company in Medical Instruments.

Inc.

December 2007. Zhongjun Hou
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Part 1

S 180D MEZHSRSENPRNPBE

The Writing of Radiodiagnostic

Reports in Chinese and English
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Chapter 1 Outline of Radiodiagnostic Reports

By

JBCSH 2 WA 1 1 )

Section 1 The Principle of Radiodiagnostic Reports

RS2 W 0 B A N 4
AT 5 0 b A4 i RB 8 118 S5 27 T
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NREL RN 256 53 B 18 R 42T 158, A
REAS H AT SE (U 22 T 45

Radiologists should make rational and reliable conclusions
based on radiodiagnostic findings combined with the clinical data
and the other related and corresponding tests and examinations
of a patient in detail.

The following are essentials in radiodiagnosis.

(1) Normal radiodiagnostic findings are familiarized on the
basis of anatomy and physiology of the human body.

(2) Abnormal radiodiagnostic findings are identified in ac-
cordance with the knowledge of pathology, medical diagnostics
and radiodiagnostics.

(3) The radiodiagnostic findings should be combined with
the clinical symptoms and signs, tests, other medical imaging
information and therapeutic effectiveness to make a reliable diag-
nosis (or diagnoses). Meanwhile, all technical factors in the ex-
amination should be taken into consideration, such as postures,
projections, regions of the body, examination techniques and
imaging equipment. Only through cultivating a good habit of an-
alyzing radiographs in a certain order and interpreting the radio-
logical findings as an interrelated whole, then, radiologists can
reach reliable conclusions in radiodiagnosis.

B2 WA S )y ik
Section 2 The Method of Radiodiagnostic Reports

TR~ W — R U RE (L S
JEEVERITT B AR AR R R
. WEEIREG, 5% T e
AR SRIG F— BT AR B
Mz Ze M, N 107 278 7 TR S X
LU, 5% A 2 R AT BT R

AN ER IR IR DGR

The tasks of radiodiagnosis are intended to resolve 3
kinds of questions which contain localization, quantifica-
tion and characterization of lesion(s). The first two steps
are prerequisites and the final step leads to a diagnosis
(or diagnoses). For each radiograph, technical factors
are considered firstly. Then, careful observations will be
explored from the right to the left of a patient, from up-
ward to downward or in some particular individual order.
Be sure, nothing is ignored especially in the margins of
images.
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1. Distribution of lesions

Some diseases often predispose in a certain part (parts)
of the human body. There are some rules of thumb for
them. Distributions of lesions are depicted as an extensive
or localized range, scattered or dense structure.

2. Numbers of lesions
These often relate to the characterization of lesions
3. Shapes and margins of lesions

A fuzzy margin on a patchy shadow often represents an
acute inflammation, while a clear margin in a stripe-like
substance usually suggests a chronic proliferation.

4. Changes in density

In comparison with the normal surrounding tissues, lesions
are described as high density, low density or isodensity.

5. Surrounding tissues

It is important to verify whether there are scattered
“satellite” nidi and alterations of the surrounding normal
structures.

B3N A WA AT
Section 3 The Structure of Radiodiagnostic Reports

S WA S U R B R ) 2
PRI N S EEW, EENETICR
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1. — &R
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I F e E R AR e A SR X LORTE
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The writing of a radiodiagnostic report has to be a pre-
cise work because it is not only a consulting suggestion for
clinicians but also a medicolegal document. The radiologists
should choose words carefully and exactly and try to make
the report in clarity of description and a reasonable analysis.
Carelessness is always avoided at any condition. A radiodiag-
nostic report should include the following items of common
information, description, diagnosis (or diagnoses) and sig-
nature of the radiologist(s).

1. Common Information

Filling out the header line by line, such as Name, Age,
Sex of the patient; Date of X-ray examination, Regions of
examination, Positions of X-ray radiographs, the Number of
X-ray examinations, the Number of CT examinations, the
number of MRI examinations, and Serial number of films,
the Number of the inpatient and the department of a patient
and the Clinical diagnosis (or diagnoses) .

2. Descriptive Part

Based on the order of regions of examination., ranges
and structures of the radiographs, description of radiodi-
agnosis abides by that sequence. If disorders happen, the
description goes in a decreasing order of severity, (that is
from serious illnesses to less serious ones), or in a cause-
effect manner. Professional and radiological normative
terms should be applied, while the names of diseases
must be avoided, such as abscess or fracture,and etc.
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To reduce as much as possible the chance of neg-
lecting any information, systemic description should
cover the following key points respectively.

(1) Respiratory system:
mediastinum, and diaphragm.

(2) Circulatory system: heart and great vessels,
lungs, diaphragm, thoracic cage.

(3) Skeletal system: bones, joints, physiological
curvature, and soft tissues.

thoracic cage, lungs,

(4) Abdominal plain radiograph: diaphragm,
shadows of abdominal organs, gases, air-fluid level
(s), stones, foreign body (bodies), psoas, extraper-
itoneal fatty lines, and bones.

(5) Skull and five sensory organs: bones, para-
nasal sinuses, mastoid processes, sutures of bones,
joints, soft tissues, tooth (teeth).

(6) Contrast examination:

and functions in the examined organs.

alterations of shapes

3. Diagnostic Part

After a detailed description, a comprehensive
analysis will be made based on the radiodiagnostic
the clinical data ( Age,
Symptoms and physical signs, Profession, Contact his-
tory, Populated area, Past history) and corresponding
tests ( Laboratory tests, Ultrasound, Nuclear Medi-
cine, ECG and EEG examinations).

sions or diagnoses can be derived. However, the fol-

findings and signs, Sex,

Then, conclu-

lowing points should be always considered:

(1) The described contents must be in accordance
with logical diagnostic conclusions.

(2) The most serious disease should be empha-
sized and analyzed first, and then, the less serious and
the least serious diseases. They can not be lumped to-
gether.

(3) Radiological diagnoses interpret and answer
directly the questions the clinicians raise.

(4) Sometimes, radiologists should go to the
wards,look up the illness record and examine the pa-
tients personally. Sometimes, it is necessary to com-
pare the pathological observations and diagnosis (diag-
noses) .

Diagnostic conclusions must be induced from ob-
jective findings and logical analyses.
common patterns of diagnostic conclusions.

(1) A specific diagnosis can be given in a
straightforward manner, such as linear fracture. If
there are several diagnoses, they should be listed ac-
The

most serious disease and the most likely disease will be

The following are

cording to the severity or possibility of illnesses.

set at the beginning and then next to more slight or
less likely diseases. Congenital variation(s) should al-

ways be put at the end.
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Example 1(from serious illnesses to less serious ones)

Pneumonia in the right upper lobe;

Old tuberculosis in the left upper lung;

Bifurcation at the anterior end of the left fourth rib.
Example 2 (from cause to effect)

Rheumatic heart disease:

Mitral stenosis;

Acute failure of the left heart;

Bilateral pleural effusion.

2) For patients with follow-up examinations after treat-
ment (conservative or operative treatment), the present radio-
graphs must be compared with the previous ones. To make sure
that any changes have occurred in the disease(s), such as com-
plete recovery, improvement, unchanged or deterioration, the
radiographs must be assessed definitely and correctly. In addi-
tion, radiologists should be familiar with typical postoperative
changes in radiological films, so that they can distinguish those
from residual tumors, or recurrent tumors as early as possible.

3) For some more sophisticated cases, sometimes, it is
difficult to get a clear diagnosis in a moment. Usually, radi-
ologists adopt a discussional approach in the report, listing
possible diseases and relative differential diagnoses based on
the X-ray findings, X-ray signs and clinical data. These can
be a basis for further examinations and more definite diagno-
ses.

4. Signature

This is the last step before delivering a report. The sig-
nature represents the radiologist has checked all the aspects
of the radiodiagnostic examination(s) and the content of the
report carefully and completely, thus, it must be earnest.
The signature has been more important in the electric ver-
sion of a radiodiagnostic report. On the one hand, it typifies
a precise and methodical mind of a radiologist. And on the
other hand, it is a fact that the signing radiologist has to be
responsible for the report.

(Z) Hou YY He)
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Chapter 2 Radiodiagnosis in the Respiratory System
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Section 1 The Lungs
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(Fig.2-1~Fig.2-17)
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A. Overview of Basic Pathological
Changes in the lungs
(Fig. 2-1~Fig. 2-17)

Trachea and bronchus: inflammation, tuberculosis,
tumor, bronchiectasis, congenital dysplasia and etc.

Pulmonary blood vessels: pulmonary arterial ple-
onaemia, pulmonary venous pleonaemia, pulmonary em-
bolism, pulmonary arteriovenous fistula and etc.

Lung fields: pulmonary exudation, proliferation, fi-
brosis, calcification, mass, cavity, air containing space,
atelectasis and consolidations, and etc.

As usual, there are 4 aspects of descriptions in the
chest grounded on the basic pathological lesions men-

tioned above.
1. The thoracic cage

The thoracic cage is in symmetry or not. The ribs
and the other bones seen, appear to be normal, or in de-
struction, or malformation, and deformation. Mean-
while, the intercostal spaces are symmetrical or not,
broadened, or narrowed in the intercostal spaces. Soft
tissues seem normal or abnormal. Asymmetry of the tho-
racic cage is often seen in pulmonary atelectasis, pleural
disease, pulmonary dysplasia, scoliosis, pulmonary scle-
rosis and etc.

2. The lungs

(1) The pulmonary hilum: Pathological changes of
the pulmonary hilum deal with hilar enlargement, de-
crease, nodules, mass, calcification, relationship with
mediastinum, alteration of density(increase or decrease),
and displacement (Note: A normal pulmonary hilum oc-
cupies no more than 15.0 mm in width and 2 intercostal
spaces in height. Enlargement of the pulmonary hilum
often derives from lung cancer, tuberculosis of hilar
lymph nodes, congenital heart disease, acquired heart dis-
ease, pulmonary arterial hypertension, sarcoidosis, lym-
phoma; decrease of the pulmonary hilum is often caused
by stenosis of the pulmonary artery and congenital heart
disease; displacement of the pulmonary hilum often oc-
curs in pulmonary atelectasis, pulmonary cirrhosis, pul-
monary fibrosis, pleural disease).

«5.
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(2) The lung markings: Normal lung markings are
clear in their arboroid structures and margins in the lung
fields. In the pathological states, the lung markings become
thickened, coarse, reticular, which usually happens in chro-
nic bronchitis, chronic pulmonary fibrosis, bronchiectasis,
interstitial pneumonia; When the lung markings grow vague
or ground glass like, they often indicate pulmonary venous
pleonaemia, pulmonary edema and interstitial pneumonia. If
the lung markings are thin, pulmonary embolism, congenital
heart disease, serious pulmonary emphysema may have de-
veloped; Disappearance of the lung markings often relates to
pulmonary atelectasis, pneumothorax, pulmonary consolida-
tion, pleural diseases, space occupying diseases; When the
lung markings are distorted, coalesced, or displaced, these
findings may be caused by pulmonary scar tissues, pulmona-
ry fibrosis, pulmonary cystic fibrosis, compression of the
pneumothorax and pulmonary bullae, and etc.

(3) The lung fields: If lesions are limited by boundaries
of a lobe or a segment, the location of the lesion is defined
and described directly with the specific lobe(s) or segment
(s). If the lesion has a massive range and vague margin, it
can be described according to the upper, middle or lower re-
gions from top to bottom, and inner, middle or outer zones
from inside to outside of the lung fields (Based on the anteri-
or ends of the 2nd and 4th ribs, a lung is demarcated into 3
sections, named upper, middle and lower lung fields respec-
tively. From the hilum to the outer margin of a lung, the
lung is separated into 3 zones called inner, middle and outer
zones respectively. In addition, if a lung has been com-
pressed and deformed, such as in pneumothorax and pleural
effusion, the localization of the lesion and lung tissue is de-
scribed as upper, middle and lower regions of the hemithorax
according to the anterior ends of the 2nd and 4th ribs, and
inner, middle and outer parts from the hilum to the inner
margin of the hemithorax) (Fig. 2-1).

Fig.2-1
O 1= ili 57 5 © v fili 85 ; © F Jili 57 5 @ fili o 0 45 5 © il o fi) 415 © il S8 27
@upper lung field; @ middle lung field; Dlower lung field; Dinner pulmonary zone;

® middle pulmonary zone; ® outer pulmonary zone.
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a. Location: The right lung is divided into the superior
lobe, middle lobe and inferior lobe. It contains 10 pulmona-
ry segments, such as the apical, anterior and posterior seg-
ments of the superior lobe; the medial and lateral segments
of the middle lobe; the posterior, anterior basal, posterior
basal, lateral basal and medial basal segments of the inferior
lobe. The left lung encloses the superior lobe and inferior
lobe, including 8 pulmonary segments, namely the apico-
posterior, anterior, superior lingular and inferior lingular
segments of the superior lobe; and the posterior, anterome-
dial basal, posterior basal, and lateral basal segments of the
left inferior lobe (Fig. 2-2~~Fig. 2-4).

Fig. 2-3 Fig. 2-4
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@ apicoposterior segment of superior
lobe of left lung; @ anterior segment of
superior lobe of left lung; @superior lin-
gular segment of superior lobe of left
lung; @inferior lingular segment of su-
perior lobe of left lung; ® posterior seg-
ment of inferior lobe of left lung; © an-
teromedial basal segment of inferior lobe
of left Tung; Dlateral basal segment of infe-
rior lobe of left lung; ® posterior basal seg-

ment of inferior lobe of left lung

b. Sizes of opacities: Sizes of opacities can be described

LA, I GED RN . ka2 according to the number of intercostal spaces, lobes and seg-
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(a) BERDIREY (Fig. 2-5) W EHZ 1.0~

ments and/or direct measurements (¢cm, mm). If a lesion is
round, the diameter can indicate its size.

c. Shapes of shadows:

(a) Miliary shape (Fig.2-5), A lesion is defined from

2.0mm AR Z R AZ, WT2MHE 1.0 10 2.0 mm in size spreading all over the lungs. It usually
KPR gEAZ iR IR T E G SRR HE 2 occurs in acute miliary tuberculosis, miliary pulmonary me-

T JTELE | BRI B R DO AR

tastases, alveolar cell carcinomas, pulmonary hemosiderosis
and etc.
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(b) Shapes in spots or patches (Fig.2-6): When
shadows of spots or patches have a medium density with
a fuzzy margin, these are commonly seen in pneumonia,
bronchial pneumonia, allergic pneumonia, tuberculosis,
bronchiectasis, pulmonary contusion and etc.

(¢) Single small nodule (Fig.2-7): A lesion is in
round or oval shape with a clear margin. The size is less
than 2.0 cm in homogeneous medium density. It often
appears in small pulmonary adenoma, granuloma, and
small primary or secondary malignant tumor and etc.

Fig.2-5
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Fig.2-8

Fig.2-6

Fig.2-7

(d) Multiple nodules (Fig.2-8): Foci are round or
circle-shaped in different sizes, varying from 2.0 to 3.0
cm with a clear or fuzzy margin. They are frequently pin-
pointed in multiple nodular metastases, multiple blood
born pulmonary abscesses, alveolar cell carcinomas, pul-
monary parasites, pulmonary nosomycosis, pulmonary
sarcoidosis, pneumosilicosis, connective tissue disease and
etc.

(e) Mass (Fig.2-9): A soft tissue mass is often lar-
ger than 3.0 c¢m in diameter. If the margin reveals the
spiculation, incisural, lobulated, or umbilication sign, it
often indicates a primary malignant tumor. Except for
this, some other diseases can also be involved such as
pulmonary abscess, metastasis, inflammatory pseudotu-
hamartoma, hematoma,

mor, liquid-containing cyst,

pleural tumor, granuloma, pulmonary parasite and etc.
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(f) Fog-like shadow (Fig. 2-10). A fog-like shadow
indicates an irregular opacity in a dim density with a fuzzy
margin. It represents an early acute exudative lesion,
hemorrhage or edema. Sometimes, an air bronchogram
can be seen.

(g) Consolidation in a pulmonary segment, a pulmo-
nary lobe or a whole lung in a hemithorax (Fig. 2-11).
Segmental, lobular or sided pulmonary consolidation
shows a uniform opacity which often delineates a part of
the margin of the pulmonary segment or lobe. It is often
found in pneumonia, atelectasis, tuberculosis, pulmonary
dysplasia, pulmonary fibrosis and pleural thickening.

(h) Calcification (Fig. 2-12); The shadow of hyperden-
sity or high density delimits the margin(s) of the nidus Cor ni-
di) in regular or irregular form. Calcification usually happens
in pulmonary tuberculosis, tuberculosis of the lymphatic
nodes, pneumosilicosis, pulmonary microlithiasis, pulmonary
hemosiderin, pigmentation, pulmonary parasites and etc.

.9 .

Fig.2-11 Fig.2-12

(1) Flocculent opacities (Fig. 2-13): When an
amount of patchy opacities has a tendency to coalescence
in ill margins, they are called flocculent shadows or
cloudy opacities, which represent acute exudation, such
as infiltrative pulmonary tuberculosis, pneumonia( myco-
plasmal, allergic, lobular pneumonia), pulmonary hem-
orrhage, pulmonary edema, and etc.

()) Stripe-like opacities (Fig. 2-14) . They repre-
sent the healing of inflammation, especially in chronic
inflammation. These have clearer margins with a me-
dium density, as found in pulmonary tuberculosis,
the healing stages of pneumonia and pulmonary ab-
scess, long-term bronchiectasis, disc pulmonary ate-
lectasis and etc.

N\

\]

Fig.2-14
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(k) Cavity shadows (Fig. 2-15). These often appear
radiolucent in round or round-like shape with single or
multiple cystic lesions. The shadows are divided into 2
groups called a thick wall cavity and a thin wall cavity,
based on the thickness of 3 mm in the wall of a cavity.
They are commonly seen in pulmonary cancer (eccentric
cavity), pulmonary tuberculosis, pulmonary abscess (air-
fluid level ), multiple pulmonary abscesses secondary to
septicemia, staphylococci aureus pneumonia, pulmonary
parasites and etc.

(1D Honeycomb shadows (Fig.2-16): There are a lot
of small radiolucencies coalescing to honeycombs or foam-
like shadows, which frequently occur in bronchiectasis,
pulmonary cystic fibrosis, diffuse pulmonary emphysema,
diffuse pulmonary fibrosis, pulmonary connective tissue
disease,chronic bronchitis and ete.

(m) Reticular shadows (Fig. 2-17): The shadows are
often formed in fibrosis of interlobar septa or pulmonary
interstitium, as in chronic bronchitis, interstitial pneumo-
nia, bronchiolitis, interstitial edema, carcinomatous lym-
phangitis, pneumonoconiosis and etc.

d. Densities: Densities will be increased in the lung
fields because of inflammation, tumors, pleural thicken-
ing, and pleural effusion. Opacities can be described as
shadows in fog-like density (such as an early inflamma-
tion, edema), medium density (such as tumor, atelecta-
sis) and high dense or hyperdense density (such as calcifi-
cation) based on the degree of increased density. Due to an
increasing volume of air in a localized lung field, the densi-
ty will be decreased and the area is called a low-density or
hyperlucent area, such as pulmonary bullae.

e. Margins: The margins of lesions can be manifested
as fuzzy, clear, sharp, smooth, irregular (such as radia-
ting, spiculation), and etc.

f. Relationship between lesions and the surrounding
tissues: Pulmonary atelectasis pulls adjacent mediastinum
to the affected side. Lung cancer can infiltrate thoracic
vertebrae and adjacent ribs.

3. The mediastinum

Observation should include location of the trachea,
width of the mediastinum; location, size, shape, displace-
ment of the heart and great vessels. Neoplasm, however,
should be pinpointed in its location, size, shape, calcifica-
tion, margin and relationship with surrounding tissues.
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4. The diaphragm

Assessment should involve shape of surface, sharp-
ness of the costophrenic angles, height, curvature, dis-
placement, and motion of the diaphragm under fluorosco-
py-

B. Cases in the Lungs

Case 1. Posteroanterior Projection of the Chest

The thoracic cage remains symmetrical. All the seen
bones are nothing remarkable. The soft tissues are com-
pletely intact in the root of the neck and thoracic wall.

The

lungs are clear, while the lung markings are natural and

The trachea locates centrally without deviation.

regular. Both pulmonary hila show neither enlargement
nor decrease. The heart and great vessels appear normal
in their position, size and shape. The diaphragm has a
smooth surface with sharp costophrenic angles.

Diagnosis: Normal in the lungs, heart, and dia-
phragm.

Case 2. Posteroanterior and Left Lateral
Projections of the Chest (Fig. 2-18, Fig.2-19)

On the PA and left lateral radiographs, a shadow is
composed of multiple small round opacities in the posteri-
or segment of the left lower lobe. The whole lesion has
an inhomogeneous density with an undulating margin,
but clear of the surrounding pulmonary tissue. The en-
tire opacity reaches 9.0 ¢m in size. Neither of the pulmo-
nary hila is increased. The other lung fields show clearly.
No abnormal shadows are found in the heart and great
vessels. The diaphragm is smooth with sharp costo-
phrenic angles.

Diagnoses: The disease is possible for pulmonary se-
questration or pulmonary cysts in the posterior segment
of the left lower lobe. A decisive diagnosis can be derived
from CT or angiography.

Fig.2-19
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Case 3. Posteroanterior and Left Lateral
Projections of the Chest (Fig. 2-20, Fig.2-21)

There is a large patchy homogeneous opacity in the
left lower lobe with a slightly fuzzy upper margin. It cov-
ers the left pulmonary hilum, left heart margin, and left
hemidiaphragm. The intrapulmonary gas has been re-
placed in the left lower lobe, while the rest of the lungs
remain clear. The right pulmonary hilum has no enlarge-
ment. No suspected signs are found in the heart and great
vessels. The right hemidiaphragm is smooth with a sharp
costophrenic angle.

Diagnosis: Combining with the clinical data, pneu-
monia is considered in the left lower lobe. Reexamination
is suggested after treatment.

Case 4. Posteroanterior Projection of the Chest

(Fig. 2-22)

Thickenings of the lung markings are distributed in
the inner and middle zones of bilateral middle and lower
lung fields. Some scattered patch-like infiltrations mix
with the thickened lung markings. Their margins appear
vague. The contours of both pulmonary hila show
blurred, but not in evident enlargement. There is noth-
ing remarkable in the heart and great vessels. The dia-
phragm remains smooth with sharp costophrenic angles.

Diagnosis: Bronchopneumonia.

N (4

Fig.2-21

Fig.2-22

Case 5. Posteroanterior Projection of the Chest
(Fig. 2-23)

The lung markings become enriched and coarse in
both lungs, with stripes or reticular shadows. The densi-
ty has increased in both pulmonary hila. Both hemidia-
phragms are slightly elevated and flattened with smooth
surfaces and sharp costophrenic angles. The shadow of
the heart seems a triangular shape, while its arches fade
off. Bones have nothing remarkable in the chest.

Diagnosis: With reference to the history, the obser-
vations are in accordance with changes of connective tis-

sue disease in the lungs and heart.
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Case 6. Posteroanterior Projection of the Chest

(Fig. 2-24)

The lung markings have been condensed and disar-
ranged, reaching the outer zone of bilateral lungs with
blurred margins. Some spot-like opacities and small radi-
olucencies are mixed together, especially in bilateral mid-
dle and lower lung fields. Nothing is special in the heart
and great vessels. The diaphragm appears smooth with
sharp costophrenic angles.

Diagnoses: Diffuse interstitial pulmonary fibrosis as-
sociated with interstitial pneumonia.

Case 7. Posteroanterior and Right Lateral Proje-

ctions of the Chest (Fig. 2-25, Fig.2-26)

A large round-like opacity locates in the posterior
segment of the right lower lung in fuzzy demarcations.
There are some long corona-like speculations in its mar-
gin. A cavity of 4.0cmX4.0cm can be found with an air-
fluid level in the shadow, which involves the right pul-
monary hilum and adjacent lung. Nothing is special in the
heart, diaphragm and left lung.

Fig.2-25 Fig.2-26

Diagnosis: Considering the combination of the clini-
cal symptoms and lab tests, a pulmonary abscess is con-
sidered in the posterior segment of the right lower lung.

Case 8. Posteroanterior Projection of the
Chest (Fig. 2-27)

Multiple nodules with clear margins are displayed
diffusely in both lungs in different sizes. A large patchy
density appears in the right lower lung field with a curve
in reverse parabola in its upper boundary. The right he-
midiaphragm can not be seen, but nothing remarkable is
found on the left one. The shadow of the heart has en-
larged to both sides. Parts of the cardiac arches fade out
in the borders. All bones seen remain intact.

Diagnoses: Based on the history of hepatic cancer,
multiple pulmonary metastases are linked with malignant
effusion in the right pleural cavity and pericardial space.
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Case 9. Posteroanterior Projection of the Chest
(Fig.2-28)

There are numerous miliary shadows mixed with some
patchy opacities in both lungs. A part of them has a clear mar-
gin, while the others have not. Nothing can be seen in the
heart and great vessels. The diaphragm remains smooth with
sharp costophrenic angles. Bones appear normal in texture and
the thoracic cage exhibits symmetry on both sides.

Diagnoses: For multiple miliary shadows in bilateral
lungs, alveolar cell carcinomas and pulmonary metasta-
ses have the most possibility due to the age of the pa-
tient. These should be differentiated from acute blood
born disseminated pulmonary tuberculosis. Further ex-
aminations and tests are needed.

Case 10. Posteroanterior and Left Lateral Proj-
ections of the Chest(Fig. 2-29, Fig.2-30)

A mass of 4.0cmX5.0cm manifests in the left pulmo-
nary hilum in unsmooth margin with spiculations . Because
of collapse of the left upper lobe, the apex of the shadow
points to the left hilum in a fan shape with the Golden sign
and the left oblique fissure has been elevated. The lung
markings disappear in the left upper lobe. In the left lower
lobe, pulmonary volume is over inflated and its lung mark-
ings become divergent and move up slightly. The right lung

remains clear. There is nothing remarkable in the heart and
right hemidiaphragm, but, the left hemidiaphragm is slightly
elevated with a sharp costophrenic angle. Bones appear nor-
mal in texture in the chest.

Fig.2-28
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Fig.2-29 Fig.2-30

On the left lateral projection, the left upper lobe
seems a shadow in a fan shape and points to the left pul-
monary hilum. Besides the hilar mass, there is also an-
other node near the trachea. The other lung fields have
no evidence of intrapulmonary lesions in the left lower
lobe. The spinal column has nothing remarkable. On the
tomographic radiograph, it displays the amputation sign
in the left primary bronchus.

Diagnoses: The lesion can be a central bronchial car-
cinoma of the left upper lobe associated with pulmonary
atelectasis in the left upper lobe and compensatory em-
physema in the left lower lobe. Given the symptom of
hoarseness of the patient and the enlarged mediastinal
lymphatic nodule, the mediastinal metastasis may have
compressed the left recurrent laryngeal nerve. Bronchos-
copy is recommended.
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Case 11.Posteroanterior Projections of the
Chest(Fig. 2-31, Fig.2-32)

There are areas of scattered dot-like and patchy in-
homogenous opacities in different sizes with hazy margins
in bilateral upper lung fields and the left middle lung
field. Two areas of hypodensity can be found in the right
supraclavicular and clavicular regions, in the size of
2.0ecm X 3.0cm and 2.0cmX1.5cm individually. There is
The right
costophrenic angle disappears and the right hemidia-

no air-fluid level in these thick wall cavities.

phragm moves up. A fine stripe of soft tissue lies on the
right lateral thoracic wall in 2.0 mm width. The right in-
tercostal spaces become narrow. The left hemidiaphragm
still remains smooth with a sharp costophrenic angle.
The trachea and mediastinum deviate to the right superi-
or part slightly. The contour of the heart is nothing re-
markable.

Diagnoses: Infiltrative pulmonary tuberculosis in bilat-
eral upper lungs accompanied with pulmonary cavitations in
the right upper lung. Pleural adhesion and thickening on the
right.

Reexamination half a year after treatment.

The patient suffered from infiltrative pulmonary tu-
At present, the foci are
significantly decreased compared with the former radio-
graphs.
two cavities have been closed in the right supraclavicular

berculosis in both upper lungs.
Their margins have become clear and sharp. The

and clavicular regions leaving over shadows of cord-like
scars. The other findings are almost the same as before.

Diagnosis: Resolving remarkably of infiltrative pul-
monary tuberculosis in bilateral upper lungs.

Fig.2-32

Case 12. Posteroanterior Projection of the
Chest(Fig. 2-33)

Both lung markings change into more enrichment and
distortion with fuzzy boundaries. Radiolucency of both lungs
has increased with enlarged intercostal spaces. There are
multiple round hypodensities in different sizes in both lower
lung fields. Bilateral hemidiaphragms appear reversed down-
wardly. Both pulmonary hila are widened and condensed in
their densities. The right inferior pulmonary artery reaches
19.0 mm in diameter. The heart looks like the mitral type
and develops enlargement to both sides. The segment of the
pulmonary artery shows prominent with 5.0 mm in height
and 63.0 mm in length. The apex of the heart shows round
and upward.
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Diagnoses: Chronic bronchitis inducing serious bul-
lous emphysema, multiple pulmonary bullae and pulmo-
nary heart disease.

Case 13. Posteroanterior and Right Lateral Proj-

ections of the Chest(Fig. 2-34,Fig.2-35)

A nodule of 2.0cm X 3.0cm appears in the anterior
segment of the right upper lobe in homogenous density
and slight lobulation in its edge. There are many spot-
like calcifications in the right apical region. Both pulmo-
nary hila are in normal size. The other lung fields remain
clear. Both hemithoracic cages are symmetrical. The dia-
phragm shows smooth with sharp costophrenic angles.
Bones are normal in texture.

On CT scan, a nodule is found to have short spicula-
tions and incisures in its margin in the anterior segment
of the right upper lobe. Its density varies 35739 HU.
Some lymphatic nodes become enlarged in the anterior re-
gion of the trachea.

Diagnoses: Peripheral bronchial carcinoma in the an-
terior segment of the right upper lobe accompanied with
mediastinal metastases. Old tuberculosis in the right up-
per lung.

In summary for this section, after descriptions of the
direct signs of lesions in the lungs, the secondary signs
should be traced, such as obstructive pulmonary emphy-
sema, pulmonary atelectasis, traction or compression of
adjacent organs. Then, the surroundings of the affected
lungs, other parts of the ipsilateral lung,and contralateral
pulmonary tissues should be scrutinized carefully. When
a lesion is suspected as a tumor, the mediastinum and
bones should be interpreted in normal or abnormal. After
holding the general radiological findings of a patient, ra-
diologists should explore some specialized radiological
signs, such as the spiculation sign or an eccentric cavity.
For reexamination of a patient, the present radiographs
dated must be compared with the previous ones elabo-
rately. So, clinical physicians can understand more about
the therapeutic effectiveness and development of the dis-
ease.

Fig.2-34 Fig.2-35
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The Pleural Cavity

A. Overview of Basic Pathological
Changes in the Pleural Cavity

The basic pathological changes include pleural effu-
sion, pleural pneumatosis, pleural hydropneumothorax,
and thickening of the pleural membrane, pleural adhe-
sion, pleural calcification, and pleural tumor, encapsula-
ted lesions of the pleural membrane. The observations
should be often combined with fluoroscopy.

1. Pleural effusion

A small amount of pleural effusion can cause blunt-
ness in the costophrenic angle, while a medium volume of
it appears like a large patchy homogeneous opacity below
the second anterior rib, showing a concave upper margin
with a highest point laterally and a lowest point medially
(a reverse parabola),so that the affected hemidiaphragm
vanishes. When a large opacity occupies a unilateral tho-
racic cavity or above the anterior part of the second rib, it
may result in a large quantity of pleural effusion.

2. Encapsulated or subpulmonary effusion

Chest radiographs delineate the shape and location of
the lesion, the relationship between the interlobar fissure and
the lesion, and between the lesion and lateral thoracic wall in
both posteroanterior and lateral radiographs. Due to subpul-
monary effusion, the inferior margin of the lung is elevated
with the highest point pushed laterally. Together with the
changes in shapes and positions of effusion under flourosco-
py, a subpulmonary effusion should be ascertained for it can
move in the pleural cavity.

3. Thickening, adhesion and calcification
of the pleural membrane

There are several X-ray signs of thickening, adhesion
and calcification of the pleural membrane, such as elevation,
protrusion like a tent in the hemidiaphragm, diffuse opacities
with homogenous or inhomogenous densities, band-like
opacity in the lateral thoracic wall, stenoses of the intercostal
spaces, collapse of the thoracic cage, displacement of medi-
astinal organs to the affected side.

4. Pneumothorax or hydropneumothorax

The lung markings disappear as a unique radiolucen-
cy in the cumulative area of air in the thoracic cavity
(orcavities) . Based on the volume of gas and condition of
pleural adhesion, the margin of the collapsed lung has
varied shapes (such as a longitudinal belt, lobulation,
semicircle). In hydropneumothorax, air-fluid level (s)
must be assessed in the position(s) and size(s).

5. Drainage tube

If there is a drainage tube, the position should be de-
scribed.
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6. Calculational methods of pneumothorax
or hydropneumothorax

a. Kircher method (Fig. 2-36)
area of compressed lung=
(area of thoracic cage in affected side-area of collapsed lung)

area of th?racic cage in affected side
o, AB—A'B
% AB

b. Estimation of the compressed lung: when gas occu-
pies one-fourth of the thoracic cavity, the compressed lung
reaches nearly 35%, and then, one-third corresponding to
50%, one-half corresponding to 75%, two-thirds corre-
sponding to 90% respectively.

B. Cases in the Pleural Cavity

Case 1. Posteroanterior Projection of the
Chest(Fig. 2-37)

A large patchy density occupies the right thoracic cavity
and reaches the anterior part of the first rib. Its upper mar-
gin looks just like a reverse parabola with the highest point
laterally and the lowest point medially. The right hemidia-
phragm has been effaced. Meanwhile, the right intercostal
spaces are slightly enlarged. The lungs seen are clear in the
remainder of the right upper lung and left whole one. In ad-
dition, the mediastinum shifts slightly to the left. There is
nothing unusual in the left hemidiaphragm.

Diagnosis: A large amount of effusion in the right pleu-
ral cavity.

X100 X100% =area of gas in pleural cavity

Fig.2-37

Case 2. Posteroanterior and Right Lateral
Projections of the Chest (Fig. 2-38,Fig.2-39)

On the PA radiograph, there are multiple patchy and
flocculent shadows in bilateral lungs, especially in the upper
and middle lung fields. A cavity of radiolucency, 2.0cm X
2.0cm in size, has been found in the right infraclavicular are-
a with a vague margin, and without an air-fluid level inside.
The right hemidiaphragm is covered by an opacity with an
upper border in the shape of a reverse parabola with a high
lateral point and a low medial point. The right costophrenic
angle vanishes along with effacement of the right hemidia-
phragm. On the right lateral radiograph, the hila are in nor-
mal size. The right oblique fissure broadens into a long
band. The right anterior and posterior costophrenic sinuses
are flattened. There is nothing unusual in the heart, great
vessels and left hemidiaphragm.





